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SURFACE  WATER  SUPPLY  OF  OHIO  RIVER  BASIN  FOR 
THE  YEAR  ENDING  SEPTEMBER  30, 1913. 


By  A.  H.  HoBTON,  W.  E.  Hall,  and  H.  J.  Jackson. 


AUTHORIZATION  AND   SCOPE   OF  WORK. 

Hub  Tohime  k  one  of  a  series  of  twelve  reports  presenting  results 
ci  measurements  of  flow  made  on  streams  in  the  United  States  dur- 
ing 1913*  Six  of  these  reports  contain  data  for  the  year  ending 
Septttnber  30,  and  the  other  six  for  the  calendar  year,  as  indicated 
in  the  table  cm  page  6. 

The  data  jH-esented  in  these  reports  were  cdlected  by  the  United 
States  Geological  Survey  under  authority  implied  in  the  organic 
law  (20  Stat.  L.,  p.  394)  which  contains  the  following  paragraph: 

J^upidbrf,  That  tbk  officer  (the  Director]  shal]  have  the  direction  of  the  geologicel 
warwmy  aadi  the  deeeiication  of  fNiblic  laade  and  examination  of  the  geological  stnic- 
CBie,  mineral  reeourcee,  and  products  of  the  national  domain. 

Tlie  woric  was  begun  in  1888  m  connection  with  special  studies  of 
water  supply  for  irrigation.  Since  the  fiscal  year  ending  June  30, 
1895,  successiye  sundry  civil  bills  passed  by  Congress  have  carried 
the  following  item  and  appropriations: 

For  guging  the  stxeama  and  determining  the  water  supply  of  the  United  States, 
and  for  the  investigation  of  underground  currents  and  artesian  wells,  and  for  the 
pteparation  of  reports  upon  the  beet  methods  of  utilizing  the  water  resources. 

AiKKual  appropriations  for  the  fiscal  years  ending  June  SO,  1895-1914. 

1896 112,500 

IMS 20,000 

ISer  to  1900,  inchisive 60,000 

1901  to  1902,  inclusive •. 100,000 

1903  to  190S,  inclusive 200,000 

1907 150,000 

19QS  to  1910,  inclusive 100,000 

1911  to  1914,  inclusive 160,000 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated,  either  by  furnishing  data  or  by  assisting  in  collecting 
data.    Acknowledgments  for  cooperation  of  the  first  kind  are  made 
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in  connection  with  the  description  of  each  station  affected,  and  of 
the  second  kind  on  page  16. 

Measurements  of  stream  flow  have  been  made  at  about  3,000  points 
in  the  United  States,  and  also  at  many  points  in  small  areas  iii 
Seward  Peninsula  and  the  Yukon-Tanana  region,  Alaska,  and  in  the 
Hawaiian  Islands.  In  July,  1913,  1,388  gaging  stations  were  beings 
maintained  by  the  Survey  and  the  cooperating  organizations  in  the 
United  States,  and  many  miscellaneous  discharge  measurements  were 
made  at  other  points.  In  connection  with  this  work  data  were  also 
collected  in  regard  to  precipitation,  evaporation,  storage  reservoirs, 
river  profiles,  and  water  power  in  many  sections  of  the  country  and 
will  be  made  available  in  the  regular  water-supply  papers  from  time 
to  time. 

PUBLICATIONS. 

A  report  has  been  prepared  for  each  year  embodying  the  stream- 
flow  data  collected  during  that  year.  An  index  to  the  reports  con- 
taining stream-flow  measurements  prior  to  1904  has  been  published 
as  Water-Supply  Paper  119.  Circulars  are  also  available  giving 
complete  lists  of  the  gaging  stations  maintained  by  the  Survey  to 
date,  and  a  list  of  the  reports  relating  to  the  water  supply  of  the 
country. 

Prior  to  1901  gage  heights  and  discharge  measurements  were 
published  in  water-supply  papers  or  bulletins  and  estimates  of 
monthly  discharge  in  annual  reports;  since  1901  both  classes  of 
data  have  been  published  in  water-supply  papers,  and  they  are  now 
being  published  in  twelve  parts,  as  shown  in  the  following  table: 

Papers  on  tur/aee  vxUer  supply  of  the  United  States^  191S. 


Part. 

No. 

Title. 

Year  used. 

I 

351 
852 
853 
364 
355 
356 
357 
358 
359 
360 
301 
362 

]                                                     

Calendar  year. 
Do. 

II 

1                                               i  of  Mexico  basins 

lU 

(                                               

Year  ending  Sept.  30. 
Calendar  year. 
Year  ending  Sept  30. 
Calendar  year. 
Da 

IV 

1                                                

V 

ud8<Mi  Bay  basins 

VI 

vn 

vm 

Year  ending  Sept.  30. 
Calendar  year. 
Year  ending  Sept.  30. 
Do. 

IX 
X 

( 

(                                               

XI 

xn 

]                                               

Do. 

A  list  of  reports  containing  stream-flow  data  is  presented  in  the 
following  table: 
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PUBUCATIONS, 

Stream-flow  data  in  reports  of  the  United  States  Oeological  Survey. 
[A- Annual  lUport;  B- Bulletin;  W8- Water-Supply  Paper.] 


NoTK.— No  data  regarding  stream  flow  are  giren  in  the  15th  and  17th  annual  reports. 

The  table  on  page  8  gives,  by  years  and  drainage  basins,  the 
numbers  of  the  papers  on  surface-water  supply  published  from  1899 
to  1913.  The  data  for  any  particular  station  will  be  found  in  the 
reports  covering  the  years  during  which  the  station  was  maintained. 
For  example,  data  for  any  station  in  the  area  covered  by  Part  I  are 
published  in  Water-Supply  Papers  97,  124,  165,  201,  241,  261,  281, 
301, 321,  and  351,  which  contain  records  for  the  New  England  streams 
from  1903  to  1913.  The  year  covered  by  the  report  is  indicated  at 
the  head  of  the  column  in  which  the  paper  is  listed. 
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DEFINITION   OP  TERMS.  9 

Water-supply  papers  and  other  pubKcations  of  the  United  States 
Geological  Survey  containing  data  in  regard  to  the  water  resources 
of  the  United  States  may  be  obtained  or  consulted  as  indicated  below: 

1.  Copies  may  be  obtained  free  of  charge  by  applying  to  the 
Director  of  the  Geological  Survey,  Washington,  D.  C.  The  edition 
printed  for  free  distribution  is,  however,  small  and  is  soon  exhausted. 

2.  Copies  may  be  purchased  at  nominal  cost  from  the  superin- 
tendent of  documents.  Government  Printing  Office,  Washington, 
D.  C,  who  will  on  application  furnish  lists  giving  prices. 

3.  Sets  of  the  reports  may  be  consulted  in  the  libraries  of  the 
principal  cities  in  the  United  States. 

4.  Complete  sets  are  available  for  consultation  in  the  local  offices 
of  the  water-resources  branch  of  the  Geological  Survey,  as  follows: 

Albany,  N.  Y.,  room  18,  Federal  Building. 

Atlanta,  Ga.,  Poet  Office  Building. 

Madiscm,  Wie.,  Capitol  Building. 

Newport,  Ey.,  Federal  Building.    (Temporarily  diacontinued.) 

St.  Fftul,  Minn.,  Old  Capitol  Building. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Denver,  Colo.,  302  Chamber  of  Commerce  Building. 

Salt  lAke  City,  Utah,  Brooks  Arcade. 

Boiae,  Idaho,  615  Idaho  Building. 

Portland,  Or^.,  416  Couch  Building. 

San  Francisco,  Cal.,  328  Customhouse. 

Santa  Fe,  N.  Mex.,  Capitol  Building. 

Honcdulu,  Hawaii,  Eapiolani  Building. 

A  Hst  of  the  Geological  Survey's  publications  will  be  sent  on  appli- 
cation to  the  Director  of  the  United  States  Geological  Survey, 
Washington,  D.  C. 

DEFINITION    OF   TERMS. 

The  volume  of  water  flowing  in  a  stream — the  "run-oflF"  or  "dis- 
chaige" — is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
mto  two  groups — ( 1)  those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  discharge  in  second-feet 
per  square  mile,  and  (2)  those  which  represent  the  actual  quantity 
of  water,  as  run-off  (depth  in  inches),  acre-feet,  and  millions  of 
cubic  feet.  The  units  used  in  this  series  of  reports  are  second-foot, 
second-feet  per  square  mile,  run-off  in  inches,  acre-foot,  and  millions 
of  cubic  feet.    They  may  be  defined  as  follows: 

"Second-foot"  is  an  abbreviation  for  "cubic  foot  per  second"  and 
is  a  unit  for  the  rate  of  discharge  of  water  flowing  in  a  stream.  A 
second-foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel  of 
rectangular  cross-section  1  foot  wide  and  1  foot  deep  at  an  average 
velocity  of  1  foot  a  second.  It  is  generally  used  as  a  fundamental 
ttoit  from  which  others  are  computed  by  the  use  of  the  factors  given 
in  the  tables  of  convenient  eouivalents  (p.  10). 
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''Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

''Run-off  (depth  in  inches)"  is  the  depth  to  which  the  drainage 
area  would  be  covered  if  all  the  water  flowing  from  it  in  a  given 
period  were  conserved  and  uniformly  distributed  on  the  surface.  It 
is  used  for  comparing  run-off  with  rsdnf all,  which  is  usuaUy  expressed 
in  depth  in  inches. 

An  "acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quan- 
tity required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is 
commonly  used  in  connection  with  storage  for  irrigation. 

"Millions  of  cubic  feet"  is  a  unit  used  to  express  quantities  of 
water  stored  in  reservoirs,  and  is  most  frequently  used  in  studies  of 
flood  control. 

The  following  terms  used  in  these  reports  are  not  in  common  use, 
and  may  be  defined  as  follows: 

"Control,"  "controlling  section,"  and  "point  of  control"  are 
terms  used  to  designate  that  cross  section  of  the  stream  below  the 
gage  which  controls  or  regulates  the  height  of  the  water  surface  at 
the  gage.  It  should  be  noted  that  the  control  may  not  be  the  same 
cross  section  at  all  stages. 

"Discharge  relation"  is  an  abbreviation  for  the  term  "relation  of 
gage  height  to  discharge." 

The  "point  of  zero  flow"  for  a  given  gaging  station  is  that  point 
on  the  gage — the  gage  height — to  which  the  surface  of  the  river 
would  fall  if  there  were  no  flow. 

CONVENIENT   EQUIVALENTS. 

The  following  is  a  list  of  convenient  equivalents  for  use  in  hydraulic 
computations: 

Table  for  converting  velocity  in  feet  per  second  into  velocity  in  mUei  per  hour. 

[1  foot  p«r  seooQd— 0.681818  *  *  mltos  p«r  hour,  or  very  nearly  i  mile  per  hour.  1  mile  per  hoar— 1.4066  *  feet 
per  second,  or  very  nearly  1)  feet  per  seoond.  In  oompuung  the  table  the  values  0.08182  and  1.4667  were 
uaed.] 


Units. 

Tenths. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

0.000 
.682 
1.36 
2.05 
2.73 
3.41 
4.00 
4.77 
6.46 
6.14 

0.068 
.750 
1.43 
2.11 
2.80 
8.48 
4.16 
4.84 
6.52 
6.20 

0.136 
.818 
1.50 
2.18 
2.86 
3.55 
4.23 
4.01 
5.50 
6.27 

a205 
.886 
1.57 
2.25 
2.03 
3.61 
4.30 
4.96 
5.66 
6.34 

0.273 
.055 
1.64 
2.32 
3.00 
3.68 
4.36 
5.05 
5.73 
6.41 

0.841 

1.02 

1.70 

2.30 

3.07 

3.75 

4.43 

5.11 

5.80 

6.48 

0.400 

1.00 

1.77 

2.45 

3.14 

3.82 

4.50 

5.18 

5.86 

6.55 

a  477 

1.16 

1.84 

2.62 

8.20 

3.80 

4.57 

5.25 

5.  S3 

6.61 

a545 

1.23 

1.01 

2.50 

3.27 

3.06 

4.64 

5.32 

6.00 

6.68 

0.6H 

1 

1.30 

2 

1.06 

2.66 

8.34 

4.oa 

4.70 

5.30 

6.07 

6.76 
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TabUJbr  amverting  ditcharge  in  $econd'/eet  per  §quare  mile  into  run-off  in  depth  in  inche$ 

over  the  area. 


Disdttm 

faiaeooDd- 

feetpw 

RuD-cff  in  incheB. 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

0.08719 
.07438 
.11157 
.14870 
.18696 
.22314 
.26083 
.29762 
.33471 

1.011 
2.063 
3.124 
4.106 
5.207 
6.248 
7.289 
8.331 
9.372 

1.079 
2.167 
3.230 
4.314 
&398 
0.471 
7.660 
8.628 
9.707 

1.110 
2.231 
3.347 
4.403 
&678 
6.694 
7.810 
&926 
ia041 

1.153 
2.300 
3.469 
4.012 
6.704 
0.917 

aoTo 

9.223 
ia370 

Nofn.— Fw  port  of  mooth  multiply  the  vahMs  for  one  day  by  the  iiiimb«r  of  dayi. 

TMe/or  converting  dutharge  in  eecond-feet  into  run-off  in  acre-fut. 


fMt. 

HuD-cff  in  acre-feet. 

Iday. 

28  days. 

29dayi. 

OOdayi. 

31  days. 

1 

1.963 
3.907 
5.960 
7.994 
9.917 
11.90 
13.88 
15.87 
17.86 

66.64 

111.1 
lOOwO 
222.1 
277.7 
333.2 
388.8 
444.3 
499.8 

67.62 
116.0 
172.0 
230.1 
287.0 
346.1 
402.6 
400.2 
617.7 

59.60 
119.0 
17&6 
238.0 
297.6 
357.0 
410.6 
470.0 
536.6 

01.49 
123.0 
184.5 
240.0 
807.4 
308.9 
430.4 
491.9 
563.4 

2 

Mofi.~FQr  part  of  a  montli  moltiply  vahies  for  one  day  by  the  number  of  days. 
TMefor  converting  dieduarge  in  second-feet  into  runoff  in  million$  ofgallone. 


Diaeharse 

Inseoond- 

fbet. 

Ron-off  in  millions  of  gallons. 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

aoio3 

1.2B8 
1.909 
2.686 
3.233 
3.878 
4.624 
6.170 
6.817 

18.10 
30.20 
64.30 
72.40 
90.60 
106.0 
120.7 
144.8 
168.9 

18.74 
37.48 
60.22 
74.90 
03.70 
112.4 
131.2 
149.9 
108.7 

19.39 
38.78 
68.17 
77.56 
96.96 
116.3 
136.7 
155.1 
174.5 

20.04 
40.06 
00.12 
80.16 
100.2 
120.2 
140.3 
100.3 
180.4 

2 

3 

4 

6 

0 

7 

8 

9 

KoTs.— For  part  of  a  month  moltiply  Uie  vahie  for  one  day  by  the  number  of  dajrs. 
Table  for  converting  dUeharge  in  ucond-feet  into  run-off  in  millions  of  cubic  feet. 


Discharn 
tnseeaA- 

fMt. 

RuiHifl  in  millions  of  cubic  feet. 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

0.0804 
.1728 
.2692 
.8460 
.4320 
.6184 
.0018 
.6912 
.7770 

2.419 
4.838 

7.257 
9.078 
12.096 
14.514 
16.933 
19.353 
21.771 

2.506 
6.012 
7.518 
10.024 
12.530 
15.030 
17.542 
20.048 
22.554 

2.602 
6.184 
7.776 
10.308 
12.960 
16.552 
18.144 
20.730 
23.328 

2.878 
5.356 
8.034 
10.712 
13.390 
10.068 
18.746 
21.424 
24.102 

2 

3 

4 

6 

0 

7 

8 

9 

Nob.— For  part  of  a  mooth  multiply  yaluee  for  one  day  by  the  number  of  days. 
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1  second-foot  equals  40  GalUornia  miBer's  inches  (kw  of  liaich  23, 1901). 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet,  or  13.572  inches  deep. 

1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000(1  United  States  billion)cubic  feetequals  11,570  second-feet  for  one  day. 

1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 

1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 

1,000,000,000  cubic  feet  equals  386  second-feet  for  one  30^y  month. 

1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 

100  C^Jifomia  miner's  inches  equals  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  for  one  day  equals  4.96  acre-feet. 

100  Colonulo  miner's  inches  equals  2.60  second-feet. 

100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet. 

100  United  States  gallons  per  minute  equals  0.223  second-foot. 

100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equals  1.55  second-feet. 

1,000,000  United  States  gallons  equals  3.07  acre-feet. 

1,000,000  cubic  feet  equals  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometefs. 

1  mile  equals  5,280  feet 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometen. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  fadling  8.80  feet. 

1(  horsepower  equal  about  1  kilowatt. 

m       ,     ,.        .  .  ,-,      Sec.-ft.XfaUinfeet 

To  calculate  water  power  quickly: jr =iiet  horsepower  on  water- 
wheel  realizing  80  per  cent  of  theoretical  power. 

BXPIiANATION   OF  DATA. 

The  data  presented  in  this  report  cover  the  year  beginning  October 
1,  1912,  and  ending  September  30,  1913,  and  not,  as  in  previous 
reports,  the  calendar  year.  At  the  1st  of  January  in  most  parts  of  the 
country  a  large  amount  of  precipitation  for  the  preceding  three 
months  is  stored,  either  as  ground  water,  in  the  form  of  snow,  or  in 
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lakes.  Hub  stored  water  passes  off  in  the  streams  during  the  spring 
broak-ap.  At  the  end  of  September  the  only  stored  water  available 
for  run-off  in  the  streams  is  possibfy  a  small  amount  held  in  ground 
storage.  Therefore  the  run-off  for  a  year,  beginning  with  October 
1, 18  praoticany  all  deiiyed  from  precipitation  occurring  within  that 
y«ar. 

Reocnds  of  gage  height  on  Ohio  River  as  far  back  as  1838  show 
that  higb-vater  periods  extending  from  December  into  Januaiy  are 
much  more  frequent  and  pronounced  on  the  Ohio  than  high-water 
poiods  extending  from  September  into  October.  In  other  words, 
moeh  of  tiie  precipitation  during  December  runs  off  in  the  flood  flow 
of  January  in  the  next  calendar  year.  October  1,  therefore,  is  a 
much  better  starting  point  than  January  1  for  what  may  be  termed 
iha  run-off  or  water  year. 

Fw  each  regular  current-meter  gaging  station  the  following  data, 
80  far  as  available,  are  given:  Description  of  the  station,  Ibt  of  dis- 
charge measurements,  table  of  daily  gage  height,  table  of  daily  dis- 
diaige,  table  of  monthly  and  yearly  discharge  and  run-off.  For 
stations  located  at  weirs  or  dams  the  gage-height  table  is  usually 
(»Bitted. 

In  addition  to  statements  regarding  the  location  and  installation 
of  current-meter  stations,  the  descriptions  give  information  in  regard 
to  any  conditions  which  may  affect  the  constancy  of  the  relation  of 
gage  hei^t  to  discharge,  covering  such  points  as  ice,  logging,  shifting 
channels,  and  backwater;  also  information  regarding  diversions 
iHiich  decrease  the  total  flow  at  the  measuring  section.  Statements 
are  also  made  regarding  the  accuracy  of  the  data. 

The  table  of  daily  gage  height  shows  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings  taken 
each  day,  usually  in  the  morning  and  in  the  evening,  though  at  many 
stations  only  one  reading  is  made  each  day.  At  a  comparatively  few 
stations  automatic  gages  are  used,  some  of  which  give  a  continuous 
record  of  river  stage  in  the  form  of  a  hydrograph  and  others  a  record 
printed  at  regular  intervals,  from  which  the  mean  daily  gage  height 
can  be  computed.  The  gage  height  given  in  the  table  represents  the 
deration  of  the  surface  of  the  water  above  the  zero  of  the  gage.  All 
gage  he^ts  affected  by  the  presence  of  ice  in  the  streams  or  by  back- 
water from  obstructions  are  published  as  recorded,  with  suitable 
footnotes.  The  rating  table  is  not  applicable  for  such  periods  unless 
^  proper  corrections  to  the  gage  heights  are  known  and  applied. 
Attention  is  called  to  the  fact  that  the  zero  of  the  gage  is  placed  at 
tn  arbitrary  datiun  and  has  no  relation  to  zero  flow  or  the  bottom  of 
the  river.  In  general  the  zero  is  located  somewhat  below  the  gage 
bfii^t  of  the  lowest  known  flow,  so  that  negative  readings  shall  not 
occur. 
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In  the  tables  of  daily  gage  height  the  use  of  zeros  in  the  hundredths 
place  indicates  the  limits  of  accuracy  to  which  the  gage  was  read  aod 
to  which  the  mean  daily  gage  height  was  computed.  If  a  gage  is 
read  to  tenths  or  half  tenths  once  a  day  or  to  tenths  twice  a  day,  no 
zeros  appear  in  the  hundredths  place  for  any  stage.  If  the  gage  is 
read  to  half  tenths  twice  a  day  or  to  quarter  tenths  or  hundredths, 
regardless  of  the  number  of  readings  a  day,  the  gage  heights  are 
published  to  hundredths,  and  zeros  appear  in  the  hundredths  place, 
below  a  certain  limiting  stage.  This  limiting  stage  is  so  selected 
that  the  average  error  in  the  mean  daily  discharge,  resulting  from 
not  using  the  mean  daily  gage  height  to  himdredths  above  that  stage, 
shall  not  be  greater  than  2  per  cent.  For  automatic  gages  the  allow- 
able average  error  of  the  daily  discharge  has  been  taken  as  1  per  cent. 
The  selection  of  the  percentage  is  arbitrary,  but  it  should  be  noted 
that  the  maximum  error  will  in  all  cases  be  twice  the  average  error. 
In  like  manner  half  tenths  are  used  from  the  hundredths  limit  to 
another  higher  limit,  above  which  only  tenths  are  used.  It  is  the 
aim  to  have  the  gage-height  observations  at  each  gaging  station 
recorded  to  the  d^ree  of  refinement  required  by  the  above  method 
of  use,  but  in  practice  it  is  f oimd  necessary,  in  order  to  avoid  confu- 
sion in  the  gage  observer's  record,  to  have  the  observations  for  all 
stages  recorded  to  the  degree  of  refinement  required  for  low  stages, 
which  usually  necessitates  readings  to  hundredths  of  a  foot. 

The  discharge  measiu*ements  and  gage  heights  are  the  base  data 
from  which  rating  tables,  daily  discharge  tables,  and  monthly  dis- 
charge tables  are  computed. 

The  rating  table  gives,  either  directly  or  by  interpolation,  the. 
discharge  in  second-feet  corresponding  to  every  stage  of  the  river 
recorded  during  the  period  for  which  it  is  applicable.  It  is  not  pub- 
lished in  this  report,  but  can  be  determined  from  the  tables  of  daily 
gage  heights  and  daily  discharge  by  plotting  gage  heights  in  feet  as 
ordinates  and  discharge  in  second-feet  as  abscissas. 

The  table  of  daily  discharge  determined  from  the  rating  table 
gives  the  discharge  in  second-feet  corresponding  to  the  mean  of  the 
gage  readings  observed  each  day. 

In  the  table  of  monthly  discharge  the  column  headed  "Maximum" 
gives  the  mean  flow,  as  determined  from  the  rating  table,  for  the  day 
when  the  mean  gage  height  was  highest.  As  the  gage  height  is 
the  mean  for  the  day,  it  does  not  indicate  correctly  the  stage  when 
the  water  surface  was  at  crest  height  and  the  corresponding  discharge 
was  consequently  larger  than  given  in  the  maximum  column.  Like- 
wise in  the  column  at  '^Minimum"  the  quantity  given  is  the  mean 
flow  for  the  day  when  the  mean  gage  height  was  lowest.  The  column 
headed  "Mean"  is  the  average  flow  in  cubic  feet  for  each  second  dur- 
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'mg  the  month.     On  this  the  computations  for  the  remaining  columns, 
which  are  defined  on  page  9,  are  based. 

The  base  data  presented  in  this  report,  unless  otherwise  stated  in 
description  of  station,  have  been  collected  by  the  methods  commonly 
used  at  currentr-meter  gaging  stations  and  described  in  standard 
textbooks.     (See  Pis.  I  and  II.) 

ACCURACY  OF  FBBIiD  DATA  AND  COMPUTED  RESULTS. 

The  accuracy  of  stream-flow  data  depends  (1)  on  permanence  of  the 
relation  between  dischaige  and  stage,  and  (2)  on  the  accuracy  of 
observations  of  stage,  measurements  of  discharge,  and  interpretation 
of  data. 

In  order  to  give  engineers  and  others  information  regarding  the 
probable  accuracy  of  the  computed  results,  footnotes  are  added  to  the 
daily  discharge  tables,  stating  the  probable  accuracy  of  thejttting 
curves  used,  and  an  accuracy  column  is  inserted  in  the  monthly  dis- 
charge table.  For  the  rating  curves,  'Veil  defined''  indicates,  in  gen- 
eral, that  the  rating  is  probably  accurate  within  5  per  cent;  "fairly 
well  defined,"  within  10  per  cent;  ''poorly  defined''  or  "approxi- 
mate," within  15  to  25  per  cent.  These  notes  are  very  general  and 
are  based  on  the  plotting  of  the  individual  measurements  with  refer- 
^ce  to  the  mean  rating  curve. 

The  accuracy  column  in  the  monthly  dischaige  table  does  not 
q)ply  to  the  maximiun  or  minimum  nor  to  any  individual  day,  but  to 
the  monthly  mean.  It  is  based  on  the  accuracy  of  the  rating,  the 
probable  reliability  of  the  observer,  the  number  of  gage  readings  per 
day,  the  range  of  the  fluctuation  in  stage,  and  knowledge  of  local 
conditions.  In  this  colimm,  A  indicates  that  the  mean  monthly 
flow  is  probably  accurate  within  5  per  cent;  B,  within  10  per  cent; 
C,  withhi  15  per  cent;  D,  within  25  per  cent.  Special  conditions  are 
covered  by  footnotes. 

Even  though  the  monthly  means  for  any  station  may  represent 
with  a  high  d^ree  of  accuracy  the  quantity  of  water  flowing  past  the 
gage,  the  figures  showing  dischaige  per  square  mile  and  depth  of 
nm-oflF  in  inches  may  be  subject  to  gross  errors,  which  result  from 
including  in  the  measured  drainage  area  large  noncontributing 
districts  or  omitting  estimates  of  water  diverted  for  irrigation  or 
other  use.  "Second-feet  per  square  mile"  and  "run-off  (depth  in 
inches)"  have  therefore  not  been  computed  for  stations  draining 
areas  having  an  annual  rainfall  of  less  than  20  inches,  nor  for 
Btations  draining  areas  of  over  20  inches  of  rainfall  for  which  the 
computations  would  probably  be  uncertain  and  misleading  because 
of  the  presence  of  large  noncontributing  districts  in  the  measured 
drainage  area,  of  omitting  estimates  of  water  diverted  for  irrigation  or 
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other  use,  or  of  artifioial  control  or  unusual  natural  control  of  the  flow 
of  the  river  above  the  gaging  station.  All  values  of  ^'second-feet  per 
square  mile"  and  "run-oflp  (depth  in  inches) "  previously  published  by 
the  Survey  should  be  used  with  extreme  caution,  and  such  values  in 
this  report  should  be  used  with  care  because  of  possible  inherent 
sources  of  error  not  known  to  the  Survey. 

In  general,  the  base  data  collected  each  year  by  the  Survey  are 
published,  not  only  to  comply  with  the  law,  but  also  to  afford  any 
engineer  the  means  of  examining  and  adjusting  to  his  own  needs  the 
results  of  the  computations.  The  table  of  monthly  discharge  is  so 
arranged  as  to  give  only  a  general  idea  of  the  flow  at  the  station  and 
should  not  be  used  for  other  than  preliminary  estimates.  The  deter- 
minations of  daily  discharge  allow  more  detailed  studies  of  the  vari- 
ation in  flow  by  which  the  period  of  deficiency  may  be  determined. 

It  should  be  borne  in  mind  that  the  observations  in  each  succeeding 
year  may  be  expected  to  throw  new  light  on  data  already  collected 
and  published,  and  the  engineer  who  makes  use  of  the  figures  pre- 
sented in  these  papers  should  verify  all  ratings  and  make  such  adjust- 
ments for  earlier  years  as  may  seem  necessary. 

COOPERATION. 

Work  in  West  Virginia  during  the  year  ending  September  30, 1913, 
was  done  in  cooperation  with  the  State  Geological  Survey,  I.  C.  White, 
State  geologist.  The  State  Geological  Survey  of  Tennessee,  A.  H. 
Purdue,  State  geologist;  the  department  of  public  service  of  the 
city  of  Cincinnati,  V.  T.  Price,  director;  and  F.  W.  Scheidenhelm,  of 
the  Hydro-Electric  Co.  of  West  Virginia,  also  cooperated  with  the 
United  States  Geological  Survey  during  the  year  ending  September 
30,  1913. 

DIVISION    OF   WORK. 

Field  data  for  Allegheny  River  at  Red  House,  N.  Y.,  were  collected 
under  the  direction  of  C.  C.  Covert,  district  engineer,  assisted  by 
G.  H.  Canfield  and  C.  S.  De  Golyer. 

Field  data  for  the  Ohio  River  basin,  except  those  for  the  Alle- 
gheny at  Red  House,  N.  Y.,  and  for  the  basin  of  Tennessee  River, 
were  collected  under  the  direction  of  A.  H.  Horton,  district  engineer, 
assisted  by  G.  C.  Stevens,  H.  J.  Jackson,  C.  T.  Bailey,  and  W.  R.  King. 
Stations  in  Pennsylvania  are  maintained  and  stream-flow  data  col- 
lected by  the  Water  Supply  Commission  of  Pennsylvania. 

Field  data  in  the  Tennessee  River  basin  were  collected  under  the 
direction  of  W.  E.  Hall,  district  engineer,  assisted  by  B.  M.  Hall,  jr. 

The  ratings,  special  estimates,  and  studies  of  the  completed  data, 
except  Tennessee  River  at  Chattanooga,  Florence,  and  Johnsonville, 
were  made  by  W.  E.  Hall,  A.  H.  Horton,  and  B.  J.  Peterson. 
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The  completed  data,  except  Tennessee  River  at  Chattanooga, 
Florence,  and  Johnsonville,  were  prepared  for  publication  under  the 
direction  of  H.  J.  Jackson,  assistant  engineer,  by  B.  J.  Peterson. 

The  ratings  and  preliminary  studies  of  the  data  for  Tennessee 
River  at  Chattanooga,  Tenn.,  Florence,  Ala.,  and  Johnsonville,  Tenn., 
were  made  by  A.  H.  Horton,  R.  H.  Bolster,  and  H.  J.  Jackson.  The 
special  estimates  and  studies  of  the  completed  data  were  made  by 
H.  J.  Jackson,  who  also  prepared  the  data  for  pubUcation. 

The  computations  were  made  by  M.  I.  Walters,  B.  J.  Peterson, 
J.  H.  Morgan,  and  E.  D.  Burchard. 

The  manuscript  for  this  report  was  completed  April  30,  1914,  and 
use  made  of  all  records  available  up  to  that  date,  even  though 
obtained  subsequent  to  September  30,  1913.  'Some  data,  especially 
lor  the  Tennessee  River  stations,  were  added  after  April  30,  1914, 
while  the  report  was  in  proof. 

The  report  was  edited, by  Mrs.  B.  D.  Wood. 

STATION   RECORDS. 

AliLEGHENY  BIVEB  BASIN. 

ALLEGHENY  RIVER   AT  RED  HOUSE,  N.  Y. 

Loestioin. — ^At  highway  bridge  at  Red  House,  N.  Y.,  on  the  road  leading  hx)m 
the  Pennsylvania  Railroad  station  to  the  Erie  Railroad  station;  about  5  miles 
below  Salamanca  and  13  miles  above  the  State  line  between  New  York  and 
Pennsylvania.  Conewango  Creek,  the  outlet  of  Chautauqua  Lake,  enters  the 
All^eny  in  the  State  of  Pennsylvania. 

Beoorda  available.— September  4, 1^3,  to  September  30, 1913. 

Drainage  area. — 1,640  square  miles. 

Qage. — Standard  chain  attached  to  the  upstream  side  of  bridge  near  left-hand  end; 
g»ge  read  once  daily  at  noon  to  half -tenths.  Limits  of  use:  Half -tenths  below 
and  tenths  above  5.0. 

ControL — Practically  permanent  since  station  was  established.  Current  broken  by 
three  bridge  piers,  good  for  mediimi  and  high  stages,  and  rather  slow  at  low 
stages.    Bed  of  stream  at  measuring  section  composed  of  coarse  gravel. 

Biaeharge  meaaurenientB. — Made  from  downstream  side  of  bridge. 

Floods.— The  flood  of  March  25-30,  1913,  reached  a  gage  height  of  12.7  feet  on  March 
26,  as  reccMded  by  the  observer  and  later  verified  from  high^water  marks  by 
engineera  of  the  Geological  Survey.  The  corresponding  discharge  was  approxi- 
mately 40,000  second-feet,  or  24.4  second-feet  per  square  mile  of  drainage  area. 

IHnter  flow. — ^Affected  by  ice  for  short  periods.  Effect  negligible  during  the  very 
mild  winter  of  1912-13. 

Begulation. — Low-water  flow  may  be  slightly  affected  by  tne  operation  of  several 
small  power  plants  above  Saliunanca.  At  Olean,  N.  Y.,  a  wasteway  from  Cuba 
reeovoir  enters  the  river  through  Olean  Creek.  This  reservoir  is  on  the  divide 
between  Oil  Creek,  tributary  to  Allegheny  River,  and  Oenesee  River,  tributary 
to  Lake  Ontario.  The  stored  water  is  conmionly  turned  into  Genesee  River 
through  the  abandoned  summit  level  of  Genesee  River  canal,  but  may  be  diverted 
into  Oil  Creek  through  a  guard  lock  at  the  head  of  the  canal. 

Accuracy.— Records  fairly  good, 
iwar-wap  3»-15 — 2 
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Discharge  measurements  of  Allegheny  Rivet  at  Red  House,  N.    F.,  in  the  year  ending 

Sept.  SO,  1913, 


Date. 

Hydrographer. 

Gaffe 
height. 

Db- 
charge. 

Date. 

Hydrographer. 

Oage       Dis- 
he^t.  charise. 

1912, 
Dec    6 
6 

1913. 

C.  S.  DeOolyer 

do 

do 

FeH, 
6.67 
6.72 

8.86 

See.-ft. 
6,670 
7,190 

13,300  ' 

1913. 
Mar.  29 
May    1 

Aug.  12 
12 

C. 8.  DeOolyer 

do 

do 

o,  H  Tj^nHd 

Feet, 
11.27 
7.96 
7.72 
3.25 
3.23 

11.500 
10,400 

368 

azL   21 

do. 

341 

Daily  gage  height,  in  feet,  of  Allegheny  River  at  Red  House,  N,   Y,,  for  the  year  ending 

Sept,  SO,  191S, 

(W.  E.  Coe,  obeerver.) 


,     Day. 

Oct. 

4.7 
5.0 
5.8 
5.4 
5.0 

4.0 
3.9 
3.95 
3.9 

3.8 

4.1 
4.2 
3.8 
3.9 
3.8 

3.8 
3.65 
3.6 
3.6 
3.6 

3.65 

3.6 

4.3 

6.2 

5.8 

5.7 
6.4 
5.0 
4.8 
4.6 
4.5 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1         

4.4 
4.5 
4.4 
4.4 
4.35 

4.45 
5.2 
5.8 

5.8 
5.5 

5.5 
5.5 
6.6 
5.9 

5.8 

5.5 
5.2 
5.2 
4.8 
4.2 

4.2 
4.0 
4.0 
4.2 
4.0 

3.05 
3.9 
3.95 
3.9 
3.9 

4.46 
4.8 
6.9 
6.85 
6.8 

6.7 
6.2 
6.2 
6.6 
6.1 

6.2 
5.4 
5.5 
5.4 

4.8 

4.4 
4.4 

4.25 
4.2 
4.1 

4.0 
4.1 
4.0 
4.2 
4.1 

4.0 
4.2 
4.6 
4.6 
4.56 
4.66 

4.6 
4.8 
6.0 
5.8 
6.0 

6.8 
7.7 
10.2 
10.3 
10.0 

9.6 
9.6 
9.0 
7.7 
7.0 

6.7 
7.9 
9.1 
8.8 
7.8 

8.3 
7.9 
7.1 
8.2 
7.6 

7.2 
6.6 
6.0 
6.6 
6.2 
6.2 

4.8 
4.6 
4.4 
4.4 
4.16 

4.2 
4.0 
4.0 
3.85 
3.9 

3.8 
3.8 
3.7 
3.65 
3.7 

3.9 

3.7 

3.86 

4.26 

6.4 

6.4 
6.6 
6.6 
6.2 
6.0 

6.4 
4.2 
5.0 

6.4 
5.0 
4.7 
4.6 
5.0 

6.0 
5.2 
5.0 
6.2 
5.2 

5.8 
6.4 
6.0 
6.6 
6.9 

6.4 
6.9 
5.6 
6.3 
6.2 

6.0 
4.8 
6.2 
8.8 
10.8 

12.7 
12.6 
12.2 
11.0 
9.6 
8.7 

7.2 
6.5 
6.1 
6.0 
6.6 

6.0 
6.9 
6.6 
6.4 
6.6 

5.6 
5.6 
6.3 
5.2 
5.2 

5.0 
4.9 
4.7 
4.76 
4.5 

4.3 
4.26 
4.2 
4.2 
4.6 

6.6 
6.8 
9.6 
10.2 
9.0 

7.8 
7.3 
6.6 
6.4 
5.2 

5.2 
6.7 
6.4 
6.2 
4.9 

4.95 
4.85 
4.9 
4.35 
4.15 

3.9 
3.8 
3.75 
3.66 
3.75 

3.65 
3.56 
3.65 
3.65 
3.65 

3.6 
4.0 
6.7 
6.8 
6.6 
4.85 

4.45 
4.6 
4.0 
4.26 
4.2 

4.26 

4.4 

4.2 

4.16 

4.0 

3.75 
3.76 
3.65 
3.6 
3.65 

3.7 
3.5 
3.66 
3.66 
3.65 

3.6 
3.&5 
3.35 
3.45 
3.45 

3.35 
3.35 
3.45 
3.2 
3.0 

3.3 

3.35 

3.4 

3.3 

3.3 

3.2 
3.2 
3.56 
3.45 
3.4 

3.35 

3.4 

3.3 

3.3 

3.4 

3.3 
3.66 
3.65 
3.35 
3.46 

3.35 

3.3 

3.3 

3.3 

3.2 

3.3 

3.25 

3.25 

3.2 

3.35 

3.25 

3.1 

3.1 

3.15 

3.05 

3.05 

3.25 

3.3 

3.3 

3.25 

3.1 

3.1 

3.1 

3.05 

3.1 

3.06 

3.05 

3.2 

3.2 

3.35 

3.3 

3.2 
3.1 
3.1 
3.0 
3.05 

3.0 
3.0 
3.0 
3.1 
8.1 
3.0 

3  0 

2 

3.0 

3 

3.05 

4 

3.0 

5 

3.15 

6 

3.1 

7 

3.3 

8 

8.25 

0           

3.1 

10 

3.15 

11 

3.0 

12 

3.0 

13 

14 

8.0 
3.1 

16 

3.1 

16 

3.1 

17 

3.1 

18 

3.1 

19 

8.06 

20 

3.1 

21 

22 

23 

8.0 
3.1 
8.1 

24 

25 

26 

27 

28 

29 

30 

31 

3.0 
3.0 

2.96 
2.96 
3.0 
8.0 
3.0 

NoTE.~Di8charge  relation  not  affected  by  ice. 
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D&U§  dkehoF^ej  in  Htond-Jut,  of  Allegheny  River  at  Red  House,  N,  Y.,for  the  year  ending 

Sept.  SO,  191S. 


Dftj.  Oct,     Not.     Dec.      Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.    Sept. 


1. 
2. 
3. 
4. 
5. 

«. 

7. 
S. 
•- 

10. 

IL 
W. 
U. 
14. 
U. 

14. 
17. 
\%. 
W. 
». 

n. 
a. 
s. 

fi. 

38. 
V. 

s. 

9. 
30. 

n. 


2.330 

2,8ao 

4,<10 
3,000 
3.880 

1,300 

i,iao 

1,340 
1«180 
1,060 

1,440 
1,570 
1,0110 
1.180 
1,000 

1,000 
884 
828 
828 
828 

884 

838 
1,710 
6,630 
4,610 

4,370 
3,000 
3,860 
2,400 
3,160 
3,000 


1,850 
3,000 
1,860 
1,850 
1,780 

1,920 
3,360 
4,610 
4,610 
3,910 

3,910 
3,910 
4,140 
4,850 
4,610 

3,910 
3,380 
3,360 
3,490 
1,670 

1,670 
1,300 
1,300 
1,670 
1,300 

1,340 
1,180 
1,340 
1,180 
1,180 


1,920 
3,490 
7,730 
7.560 
4,610 


3,160 
2,490 
2,860 
4.610 
6,100 


7,080  4,610 

6,630  10,600 

6,630  21,800 

4.140  22,400 

3,060  20,800 


3,260 
3,690 
3,910 
3,690 
2,490 

1,850 
1,810 
1.640 
1.670 
1,440 

1,300 
1.440 
1,300 
1,670 
1,440 

1,300 
1,570 
2,160 
2,160 
2.080 
2,080 


18,800 
18,800 
15,900 
10,600 
8,050 

7,080 
11,300 
16,400 
16,000 
10,800 

12,800 
11,200 
8,400 
12.400 
10,200 

8,760 
6.780 
6,100 
4,140 
3,260 
3,260 


2,490 
2.160 
1,850 
1.850 
1,600 

1,670 
1,800 
1.800 
1,130 
1,180 

1,060 

1,060 

940 

884 

940 

1,180 
940 
1,120 
1,640 
3,690 

3.690 
4.140 
4,140 
3,260 
2,860 


1,670 
2,860 


3,690 
2,860 
2,320 
2,160 
2,860 

2,860 
3,360 
3,800 
3,360 
3,260 

4,610 
6,190 
6,100 
6.780 
7,720 

6.190 
4,860 
4,140 
8,470 
8,260 

2.860 
2,490 
6,630 
15.000 
25,100 

1,000 
36,400 
33,000 
20,200 
18,800 
14,600 


8,750 
6,480 
6,360 
6,000 
6,780 

6,090 
4,830 
4.080 
3,680 
4,080 

4,080 
4.080 
3,410 
3,200 
3,200 

2,800 
2,610 
2,240 
2,330 
1,900 

1.590 
1,520 
1.440 
1,440 
1,900 

6,780 
7,390 
18,800 
21,800 
16,900 


10,800 
9,100 
6,780 
3.630 
3,300 

3.300 
4,320 
3,630 
3,300 
2,610 

2,700 
2,620 
2,610 
1,660 
1,370 

1,040 
930 
866 
660 
865 

755 
660 
755 
755 
660 

700 
1,170 
7,080 
7,300 
6,480 
2,630 


1,820 
3,070 
1,170 
1,520 
1,440 

1,520 
1,740 
1,440 
1,370 
1,170 

866 
866 

766 
700 
755 

810 
600 
756 
756 
660 

700 
660 
466 

550 
650 

455 
455 
550 
330 
200 


410 
456 
600 
410 
410 

330 
330 
660 
660 
500 

455 

600 
410 
410 
600 

410 
766 
660 
455 

560 

455 

410 
410 
410 
330 

410 
370 
370 
330 
456 
370 


260 
260 
296 
230 
280 

370 
410 
410 
370 
260 

260 
260 
230 
260 
230 


330 
455 

330 


260 
260 
200 
230 

200 
200 
200 
260 
260 
200 


200 
200 

230 
200 
205 

260 
330 
370 
260 
206 

200 
200 
200 
260 
260 

260 
280 
260 
230 
260 

200 
260 
260 
200 
200 

175 
175 
200 
200 
200 


A  new  rating  curve  used  begln- 


•  See  "  Floods"  in  station  description. 

KoR,— DaDr  discharce  computed  frtnn  a  well-defined  ratimr  curve. 
Dta{  Mar.  27,  m3,  whicn  differs  from  the  former  curve  only  below  gage  height  6.1  leel. 

MtrnJOdy  ditekarge  of  Allegheny  River  at  Red  House,  N,  Y.,  for  the  year  ending  Sept.  SO, 

191S. 


[Drainage  area,  1,< 

MO  square  miles.) 

Discharge  in  seoond-feet. 

Run-off 
(depth  in 
mcheson 
drainage 
area). 

Accu- 
racy. 

Month. 

Ifftylfntim, 

Minimum. 

Mean. 

Per 
square 
mile. 

OetoiHr 

5,630 

4,860 

7,720 

22,400 

4.140 

36,000 

21,800 

10,800 

2,070 

755 

456 

370 

828 

1,300 

2,160 

884 

2,160 

1,440 

650 

200 

330 

200 

175 

2,070 
2,560 
3,020 
10,200 
2,000 
9,570 
5,420 

^•252 

922 
450 
278 
237 

1.26 

1.55 

1.84 

6.23 

1.22 

5.84 

3.30 

1.86 

.562 

.274 

.170 

.145 

1.45 

1.73 

2.12 

7.17 

1.27 

6.73 

3.68 

2.14 

.63 

.32 

.20 

.16 

A. 

No»«bw 

A. 

DMBlb* 

A. 

Jwiwy... 

B. 

Wmwy..                           ....  ... 

B. 

Itoth...... 

X 

ijrt. :. ;*: 

A 

iffy..:: 

3 

to..    :-:'":': 

B 

jih 

B 

Aii^:::::' ••::::          :: 

c 

S5Sb^:::::::::::::::::::::::::::::: 

c 

Th*  year 

36,000 

175 

8,340 

2.04 

27.60 

ALLEGHENY  RIVER  AT   KITTANNING,  PA. 

I^catUnL—At  the  Market  Street  Bridge,  in  the  city  of  Kittanning,  Pa.,  about  4 
mOes  above  the  mouth  of  Crooked  River  and  more  than  12  milee  above  the  mouth 
of  Kiflkitninitao  River. 

^•eordB  aTailable.—AuguBt  18,  1904,  to  September  30,  1913. 

I^ninage  area. — 9,010  square  milee. 
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Oage. — Chain  gage  attached  to  bridge;  gage  read  once  daily  in  the  afternoon  to 
half-tenths. 

ControL — Probably  permanent. 

Discharge  measurements. — Made  from  downstream  side  of  bridge. 

Winter  flow. — Ice  may  affect  the  dischaige  relation  for  short  periods  during  Decem- 
ber, January,  and  February. 

Accuracy. — Conditions  of  flow  practically  constant;  low  and  medium  stage  rating 
curve  excellent;  numerous  measurements  at  hig^  stages.  A  marked  difference 
exists  between  the  dischaige  at  a  given  high  gage  height  for  rising  and  for  falling 
stage,  due  to  increase  and  decrease  of  slope;  the  difference  at  times  imiounts  to 
as  much  as  15  per  cent,  and  as  the  variation  differs  for  each  flood  it  is  difficult  to 
determine  accurately  the  daily  discharge  at  high  stages. 

Cooperation. — Station  now  maintained  by  the  Water  Supply  Commission  of  Penn- 
sylvania, which  has  furnished  all  records  for  year  ending  September  30, 1913. 

Discharge  measuremenU  of  Allegheny  River  at  KiUanningf  Pa.,  in  the  year  ending  8epi.  SO, 

191S, 


Date. 


Hydrognpher. 


Oan 
hci^t. 


diaiSB. 


1912. 
Dec.    8 

1913. 
Aug.  22 


R.  A.  Boehiingera 
do , 


Ftti. 
9.93 


1.56 


34,400 


1,010 


a  An  engineer  of  the  Water  Supply  Commtarion  of  PeDDsylyania. 

Daily  gage  height,  in  feet,  of  Allegheny  River  at  Kittanning,  Pa.,  for  the  year  ending  Sept. 

SO,  191S. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

J 

5.25 
5.10 
4.85 
4.60 
4.40 

4.10 
390 
3.70 
3.45 
3.20 

3.30 
3.90 
4.30 
4.20 
4.05 

3.90 
4.20 
4.60 
4.25 
4.10 

4.80 
5.40 
6.30 
8.10 
12.10 

13.60 
12.05 
10.20 
9.00 
8.10 
7.40 

6.55 
5.80 
5.40 
5.15 
4.90 

4.60 
5.80 
6.60 
7.90 
8.60 

8.90 
8.00 
7.30 
6.50 
6.10 

6.90 
6.40 
5.70 
5.20 
4.90 

4.70 
4.45 
4.20 
3.95 
3.80 

3.70 
3.55 
3.45 
3.30 
3.20 

4.60 
6.10 
5.80 
8.80 
9.25 

9.10 
8.20 
7.45 
7.40 
7.30 

6.90 
6.40 
5.95 
5.60 
5.25 

5.05 
5.40 
5.80 
5.60 
5.25 

4.85 
4.50 
4.30 
4.20 
4.05 

3.90 
3.80 
4.00 
4.30 
5.40 
9.60 

8.70 
7.80 
7.60 
8.80 
8.20 

•  9.50 
14.55 
21.35 
022.54 
17.40 

17.10 
18.00 
15.60 
13.90 
12.40 

12.80 
13.10 
11.90 
11.00 
16.00 

14.40 
14.60 
13.10 
13.50 
12.56 

11.60 
11.10 
9.60 
9.80 
9.20 
8.50 

7.90 
7.20 
6.60 
6.15 
5.50 

4.80 
4.65 
4.70 
4.75 
4.90 

5.00 
5.05 
5.20 
5.10 
4.95 

4.80 
4.70 
4.65 
4.55 
4.45 

4.40 
6.45 
11.20 
9.05 
8.60 

9.75 
11.80 
12.25 

10.60 
9.80 
9.10 
7.80 
7.10 

6.45 
5.80 
5.20 
5.10 
6.30 

7.70 
9.60 
13.05 
12.10 
10.90 

9.60 
8.90 
8.20 
7.75 
7.40 

7.10 
6.90 
7.05 
7.20 
20.06 

W9.55 
29.15 
24.55 
18.95 
16.48 
14.10 

12.30 
10.80 
9.40 
8.85 
8.30 

7.95 
7.60 
7.25 
6.90 
6.70 

7.20 
7.05 
6.90 
7.80 
7.50 

7.15 
6.80 
6.55 
6.10 
5.65 

5.30 
5.10 
4.90 
4.70 
4.60 

5.05 
6.20 
8.10 
9.90 
11.45 

10.90 
10.15 
9.30 
8.20 
7.40 

6.60 
5.95 
5.20 
4.85 
4.55 

4.20 
3.95 
4.40 
4.45 

4.20 

3.90 
3.65 
3.40 
3.20 
3.70 

3.85 
3.75 
3.50 
3.30 
3.10 

4.60 
6.10 
6.95 
7.10 
6.90 
6.40 

6.10 
5.76 
5.40 
5.10 
4.80 

4.65 

4.30 
4.05 
3.90 
8.60 

8.35 
3.20 
3.20 
3.15 
8.06 

2.90 
2.75 
2.55 
2.70 
3.40 

8.65 
3.45 
4.80 
6.10 
6.90 

7.00 
6.50 
6.15 
5.70 
5.16 

4.60 
4.10 
3.90 
8.60 
8.85 

3.15 
2.95 
2.85 
2.70 
2.60 

3.50 
5.10 
5.25 
5.05 
4.50 

3.70 
3.20 
2.80 
2.60 
2.45 

2.20 
2.05 
2.00 
1.95 
1.90 

1.85 
1.85 
1.80 
1.95 
2.10 
2.10 

2.05 
2.00 
1.95 
1.95 
1.90 

1.86 
1.80 
1.75 
1.75 
1.80 

1.90 
2.10 
2.06 
2.00 
1.95 

1.90 
1.85 
1.85 
2.30 
2.40 

2.30 
1.88 
2.25 
1.88 
2.10 

2.00 
1.90 
1.85 
1.80 
1.70 
1.60 

1.55 

2 

1.50 

3 

1.50 

4 

1.45 

5 

1.45 

6 

1.40 

7 

1.35 

8 

1.30 

9 

1.27 

10 

1.25 

11 

1.20 

12 

1.18 

13 

1.15 

14 

1.16 

15 

1.10 

16 

1.10 

17 

1.10 

18 

1.20 

19 

1.40 

20 

1.55 

21 

1.80 

22 

2.05 

23 

2.15 

24 

25 

2.60 
2.75 

26 

2.70 

27 

2.60 

28 

2.50 

29 

2.60 

30 

2.50 

31 

a  Maximum,  25.3  feet  at  1  a.  m.;  discharge,  194,000  second-feet. 
b  Maximum,  30.7  feet,  at  4  p.  m.;  discharge,  260,000  seoond^tot. 

NoTB.— No  ice  reported.    Discharge  relatian  probably  not  aflectad  by  ke. 
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Dmly  Hatkarge^  in  Meeond-feet^  of  AllMheny  River  at  KiUanningf  Pa.^  for  the  year  ending 

Sept,  SO,  191S, 


Ikj.     Oot       Nor,  I    I>mc 


Feb.       Mar.      Apr.      May.     June.     July.    Aug.    Sept 


I. 


J7.. 


lO^lOO 

^no 

7,600 
6,960 

6,100 
6,5» 
5,0» 
4.500 
1,910 

4,160 
5,680 
6,660 
6,3n 
5,970 

5,6» 
6,380 
7,600 
6,590 
6,100 


§;; 

31... 
S.. 


16,500 

u;800 

11,000 
9,800 
8»780 

7,600 
12,800 
16,800 
34,500 
30,000 

31,000 

a^aoo 

30,800 
16,900 
14,300 

1S,400 
15,80O 
12,400  I 
10,100  > 
8,780 


7,000 

*14,30O 

12,800 

ao,4oo 

33,400 

32,40O 
26,400 
21,  TOO 
21,400 
20,800 


18,400 
15,80O 
13,800 
ll,OOD 
10,800 

0,420 
11,000 
12,800 
ll,OOD 
10,300 


20,700 
23,000 

22,000 
30,300 
20,400 

35,100 

73,000 

144,000 

150,000 

101,000 

97,600 
1107,000 
83,300 
68,300 
56,100 

50,300 

61,600 
62,300 
45,700 
87,000 


ii^ooo    T^iio  I    r,25o 

15,300  6,380  I  5,520 
»,800  6,710  I  5,fflO 
51800  I     5,340  \      S,970 

n. \  96,7001     5,080  \      5,580 

V -la^tool    4,740  \    5,340 

»......l  40^000  \     4,500  \      5,840 

36 .\S^a»\     3,»40  \  11,000 

31 .\a;4O0\..7. \  35,800 


72,600 
74,400 
61,600 
64,000 
57,300 

60,000 
46,400 
36,800 
87,300 
33,000 
38,400 


34,500 
90,300 
16,800 
14,500 
11,400 

8,880 
7,700 
7,980 
8,180 
8,770 

9,300 
9,430 
10,100 
9,630 
8,090 

8,380 
^980 
7^790 
7,430 
7,110 

6,960 
16,000 
47,100 
33,000 
99,000 

36,800 
51,600 
64,900 


43,900 
37,300 
33,400 
33,900 
19,600 

16,000 
13,800 
10,100 
9,640 
15,300 

33,300 
36,800 
61,300 
53,800 
46,000 

36,800 
31,000 
36,400 
33,600 
31,400 

19,600 
18,400 
19,300 
30,300 
129,000 

363,000 
347,000 
184,000 
117,000 
91,500 
70,000 


55,300 
44,300 
34,400 
30,700 
27,100 

24,800 
23,600 
30,500 
18,400 
17,300 

30,300 
19,300 
18,400 
33,900 
33,000 

19,900 
17,800 
16,500 
14,300 
13,100 

10,500 
9,640 
8,780 
7,980 
7,600 

9,430 
14,800 
36,800 
37,900 
49,000 


45,000 
39,700 
33,700 
36,400 
31,400 

16,800 
13,600 
10,100 
8,580 
7,430 

6,380 
5,710 
6,960 
7,110 
6,380 

5,580 
4,960 
4,300 
3,940 
6,060 

5,460 
5,300 
4,630 
4,160 
3,730 

7,600 
14,300 
18,700 
19,600 
18,400 
15,800 


14,300 
12,600 
11,000 
9,640 
8,380 

7,430 
6,660 
5,970 
5,580 
4,850 

4,280 
3,940 
3,940 
3,830 
3,600 

3,270 
2,960 
2,540 
2,850 
4,300 

4,740 
4,500 
8.380 
14,300 
18,400 

19,000 
16,300 
14,500 
12,400 
9,860 


7,600 
6,100 
6,580 
4,850 
4,280 

3,830 
3,380 
3,160 
2,850 
3,640 

4,620 
9,640 
10,300 
9,420 
7,260 

6,060 
3,940 
3,060 
3,640 
2,350 

1,920 
1,680 
1,600 
1,540 
1,460 

1,400 
1,400 
1,340 
1,540 
1,760 
1,760 


1,680 
1,600 
1,540 
1,540 
1,460 

1,400 
1,340 
1,280 
1.280 
1,340 

1,460 
1,760 
1,680 
1,600 
1,540 

1,460 
1,400 
1,400 
2,060 
2,260 

2,080 
1,440 
2,000 
1,440 
1,760 

1,600 
1,460 
1,400 
1,340 
1,220 
1,100 


1,040 
900 
000 
935 
935 

880 
828 
776 
744 
722 

670 
650 
620 
620 
570 

570 
570 
670 
880 
1,040 

1,340 
1,680 
1,840- 
2,640 
2,960 

2,850 
2,640 
2,440 
2,640 
2,440 


Msmikt^  di»d^arge  of  Allegheny  River  at  KUtanning,  Pa.,  for  the  year  ending  Sept  SO,  191 S. 

[Drainace  area,  9,010  square  mfleB.] 


Discharge  in  second-feet. 

Runnyff 
(depth  in 
tncbeson 
drafaiage 
area). 

Montli. 

MjudmuuLA 

Minimum. 

Mean. 

Per 
square 
mQe. 

Ortober                           

65,700 
31,000 
36,800 

194,000 
54,900 

369,000 
66,300 
45  000 
19,000 
10,300 
3^360 
5:960 

3,940 
3,940 
6,340 
23,000 
6,960 
9,640 
7,600 
3,730 
?640 
1^340 
1,100 
570 

15,500 

12,600 

14,600 

62,100 

17,600 

66,300 

22,000 

13,800 

8,140 

3,870 

1,560 

1,310 

1.73 
L40 
1.63 
6.89 
1.94 
6.36 
3.44 
L42 
.008 
.430 
.173 
.145 

1.98 

Yfvvmu^mr                   r 

1.56 

L87 

J'aii^HT 

7.94 

r^brtmrr.......,,. 

2.02 

7.21 

April                                               - 

2.72 

mK..            . 

L64 

1.01 

Inly .     .              

.50 

aSim 

.20 

.16 

TIm  Tear 

369,000 

570 

19,100 

2.12 

28.81 

•  Orest  discharge  where  available.    See  footnotes  to  table  of  daily  gage  height. 

KoTS. — BfltimatiH  of  monthly  diadiarge  were  computed  according  to  rules  of  the  U.  S.  Geological  Sur- 
ly and  differ  sUghtly  from  those  pobUsbed  by  the  Water-Supply  Commission  of  Pennsylvania. 


KI8KIHINITAS  RIVER  AT  AVONHORE,  PA. 

T^ocation^^At  the  highway  bridge  near  Avonmore  station  on  the  Pennsylvania 
Ridlioad,  about  4  miles  below  the  mouth  of  Blacklegs  Creek,  about  1  mile  above 
the  mouth  d  Long  Run,  and  about  5  miles  below  the  junction  of  Conemaugh 
River  with  Loyalhanna  Creek  to  form  the  Kiskiminitaa. 

Beeords  avAllable.— June  11,  1907,  to  September  30,  1913. 

I>nilnmge  area.— 1,720  square  miles. 
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SUKPACE  WATER  SUPPLY,  1913,  PART  HI. 


Oage. — Chain  attached  to  bridge;  read  daily  morning  and  evening  to  half-tenths. 

ControL — Probably  permanent. 

Discharge  measurexnentB. — ^Made  from  downstream  side  of  bridge. 

Floods.— Flood  of  March  19, 1906,  reached  a  height  of  30.8  feet  on  the  gage;  discharge 
estimated  at  80,500  second-feet,  or  about  47  second-feet  per  square  mile  from 
1,720  square  miles  of  drainage  area.  .  . 

IR^nter  flow. — Ice  may  affect  the  discharge  relation  for  short  periods  during  Decem- 
ber, January,  and  February. 

Accuracy. — New  rating  curve,  based  on  4  discharge  measurements  made  during 
1912  and  1913,  and  on  5  measurements  made  in  1914,  used  beginning  January  1, 
1913;  discharge  measurement  made  December  6,  1912,  indicates  that  new  curve 
is  probably  applicable  also  to  1912.  Persons  using  records  should  give  due 
weight  to  tliis  probability.    Last  measurement  prior  to  1912  made  March  2,  1910. 

Cooperation. — Station  now  maintained  by  the  Water-Supply  Commission  of  Penn- 
sylvania, which  furnished  all  records  for  the  year  ending  September  30,  1913. 

Discharge  measurements  of  Kisktminitas  River  at  Avonmore^  Pa.,  in  the  year  ending 

Sept,  SO,  19JS, 


Date. 


Hydrographflr. 


Oan 
hei^t. 


Di*- 
charge. 


1012. 
Dec.    « 

1913. 
Jan.     9 
9 
Aug.  16 


R.  A.  Boeliiinger 

Boehringer  and  Htnkley, 

do 

R.  A.  Boehringer 


Fed. 
6.43 


17.53 
17.00 
2.68 


aee.-ft. 
3,310 


96,900 
26,000 


Daily  gage  height,  in  Jut,  of  Kiskiminitas  River  at  Avonmcre,  Pa.,  for  the  year  ending 

Sept.  SO,  191S. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

6.02 
5.35 
4.92 
4.65 
4.22 

4.06 
3.78 
8.70 
3.61 
3.92 

5.50 
4.45 
3.90 
3.60 
3.40 

3.39 
3.30 
3.25 
3.42 
3.52 

3.72 
3.44 
6.80 
8.46 
9.54 

clO.60 
8.55 
7.20 
6.25 
5.65 
5.22 

4.92 
4.80 
4.56 
4.24 
3.96 

3.92 
4.70 
8.66 
6.96 
6.20 

5.70 
5.20 
4.98 
4.95 
5.25 

4.70 
5.02 
4.25 
4.16 
3.94 

3.98 
3.86 
3.76 
3.74 
3.60 

3.68 
3.58 
3.51 
3.40 
3.15 

3.38 
3.30 
3.68 
4.30 
3.80 

5.94 
7.00 
5.96 
5.30 
4.62 

4.76 
4.42 
3.62 
3.65 
4.06 

4.02 
4.00 
3.85 
4.08 
4.42 

4.02 
3.70 
3.40 
3.55 
3.74 

3.70 
3.60 
4.22 
4.09 
4.75 
9.82 

7.93 
6.80 
8.46 
11.28 
8.79 

8.66 
14.39 
»20.21 
16.61 
11.21 

11.50 
18.43 
13.96 
10.53 

8.73 

8.30 
9.75 
10.36 
10.13 

8.83 

9.15 
8.42 
8.70 
11.46 
9.79 

8.30 
7.U 
7.01 
6.55 
6.15 
6.01 

5.71 
5.03 
4.86 
5.76 
6.83 

a8.83 
7.86 
7.72 

,7.81 
7.73 

7.66 
8.06 
7.31 
6.79 
6.83 

6.89 
6.79 
6.56 
6.49 
6.73 

7.10 
a9.49 
7.71 
6.16 
4.86 

4.90 
5.75 
10.26 

8.96 
7.96 
6.41 
6.50 
6.61 

6.11 
5.19 
4.76 
6.53 
6.86 

6.71 
7.57 
6.72 
7.12 
7.93 

7.21 
6.40 
5.81 
5.47 
6.20 

5.20 
5.16 
4.86 
4.61 
4.66 

0.01 
^5.16 
12.87 
0.50 
8.06 
7.21 

6.01 
6.15 
5.80 
6.07 
5.53 

5.26 
4.86 
4.69 
4.46 
4.29 

4.29 
4.93 
5.01 
5.00 
6.37 

6.89 
5.70 
5.16 
4.85 
4.56 

4.30 
4.15 
4.06 
3.97 
3.83 

3.76 
8.85 
4.83 
6.96 
V91 

5.16 
4.78 
4.52 
4.34 
4.12 

4.00 
3.92 
3.84 
3.70 
3.54 

3.40 
3.32 
3.27 
3.24 
3.30 

4.54 
4.54 

4.04 
3.68 
3.50 

3.36 
3.45 

4.84 
8.68 
7.14 

6.07 
«14.27 
13.47 
10.24 
8.20 
7.96 

6.92 
6.00 
5.47 
5.00 
4.60 

4.27 
4.12 
4.22 
3.92 
3.64 

3.60 
3.37 
3.30 
3.22 
3.16 

3.02 
2.97 
3.04 
2.97 
3.00 

8.27 
3.44 
3.27 
3.02 
3.27 

3.30 
4.22 
4.27 
8.72 
3.34 

3.04 
2.94 
2.87 
2.92 
2.82 

4.42 

3.57 
3.14 
8.12 
3.44 

3.67 
3.22 
2.92 
2.82 
2.87 

3.00 
2.84 
3.24 
3.37 
3.02 

2.82 
2.74 
2.77 
2.72 
2.77 

2.82 
2.76 
2.62 
3.02 
3.32 
3.17 

2.97 
2.92 

2.n 

2.62 
2.67 

2.64 
2.62 
3.12 
2.90 
2.74 

2.74 
2.92 
2.84 
2.70 
2.63 

2.60 
2.67 
2.57 
2.74 
2.62 

2.60 
2.50 
3.04 
2.80 
2.70 

2.60 
2.64 
2.62 
2.62 
2.44 
2.42 

2.40 

2 

2.40 

3 

2.40 

4 

2.40 

6 

2.35 

6 

2.30 

7 

2.30 

8 

3.96 

9 

8.88 

10 

3.06 

11 

2.7S 

12 

2.63 

13 

2.58 

14 

2.60 

15 

2.45 

16 

2.35 

17 

2.45 

18 

2.60 

19 

2.72 

20 

2.72 

21 

8.06 

22 

3.95 

23 

4.02 

24 

3.35 

26 

3.06 

26 

2.82 

27 

2.72 

28 

2.d2 

29 

158 

30 

166 

31 

a  River  frocen  over.  Feb.  6-22. 

6  Maximum,  22.21  feet,  at  4.45  p.  m.:  discharge,  44,700  second-feet, 
c  Maximum,  11  feet,  at  8.30  a.  m.;  discharge,  12,200  second-feet. 
4  Maximum,  16.11  feet,  at  4.45  p.  m.;  discharge,  24,000  second-feet. 
«  Maximum,  18.47  feet,  at  4.45  p.  m.;  discharge,  31^00  second-feet. 
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Daillf  ditekarge^  in  uoofnd-ftiel,  of  Kitkimimiat  River  at  Avonmore,  Pa.^  for  the  year 

ending  Sept.  SO,  191S. 


Dmjr. 


Oct. 

Not. 

Dec 

Jan. 

3,710 

2,350 

966 

5,880 

^MO 

2.220 

900 

4,480 

a,350 

1.960 

1,190 

6,650 

2.080 

1,670 

1,720 

11,600 

1,650 

1,430 

1,290 

7,140 

1,500 

1.390 

3,600 

6,950 

1.270 

2,110 

5,000 

19,200 

1.200 

7,500 

3,620 

87,400 

1,130 

4.950 

2,800 

25.500 

1,300 

3,940 

2,030 

11,600 

3.040 

3,300 

2,160 

12.400 

1,»0 

2,680 

1,830 

31,200 

1,380 

2.420 

1,140 

18,100 

1,120 

2.390 

1,160 

10.200 

970 

2,740 

1,510 

7,060 

083 

2.110 

1,480 

6,410 

900 

2,470 

1.460 

8,720 

868 

1,680 

1,330 

9,840 

985 

1,600 

1,530 

9,420 

1,000 

1,410 

1,830 

7,200 

1,230 

1,440 

1,480 

7,700 

1,000 

1.340 

1,200 

6,590 

3,420 
/,250 

1.260 

970 

7.010 

1,240 

1,080 

12,100 

9,160 

1,120 

1,240 

8,780 

11,300 

1,190 

1,200 

6,410 

7,400 

1,110 

1,120 

5,280 

5,280 

1,060 

1,650 

4,630 

4,000 

970 

1,540 

4,060 

3.230 

802 

2,160 

3.560 

2,700 

9,700 

3.390 

Feb. 


Mar. 


Apr. 


U&j. 


Jane. 


July. 


Auf. 


Sept. 


1.. 
2.. 
J-- 
4.. 
5.. 


6.. 

7.. 
•.. 
f.. 

M.. 


11.. 
12.- 
U.. 
14.- 


W.. 

r.. 


n.. 

n.. 
a.. 

21.. 


21.. 
27.. 
2S.. 


8,040 
2,280 
2,110 
3,100 
4,400 


5,550 
3,570 
2,110 

2,150 
3,090 
9,660 


7,880 
5,900 
3,880 
3,990 
4,130 

3.510 
2.450 
2,010 
2,830 
3,210 

4.250 
5.360 
4.260 
4.780 
5.860 

4,890 
3.860 
3.160 
2,770 
2,560 

2,560 
2,420 
2.110 
1.870 
1,920 

7.480 
21,200 
15,400 
8,440 
6,050 
4,890 


4,500 
3,560 
3,250 
3.460 
3,830 

2.530 
2,110 
1,950 
1,730 
1,580 

1.580 
2,180 
2,280 
2,340 
2,660 

8,250 
3,030 
2.420 
2.100 
1,820 

1,500 
1,460 
1,380 
1.300 
1,190 

1,130 
1,200 
2,080 
3,330 
3,270 


2,420 
2,090 
1,790 
1,630 
1,430 

1,320 
1,260 
1,200 
1,090 
973 

875 
819 
784 
703 
806 

1,810 
1,810 
1,360 
1,080 
945 

847 

910 

2,090 

6,980 

4,800 

3,460 
18,900 
16,900 
9,630 
6,260 
5,900 


4.630 
3,380 
2,770 
2,260 
1,860 

1,560 
1,430 
1,520 
1,260 
1,040 

945 
854 
805 
749 
707 

613 
582 
626 
582 
600 

784 
903 
784 
613 
784 

806 
1,520 
1,560 
1,100 


626 
564 
523 
552 
492 

1,700 
994 
603 
679 
903 

1,070 
740 
552 
492 
522 

000 

504 
763 

854 
613 

492 
447 
464 
436 
464 

493 

458 
385 
613 
819 
714 


582 
552 
464 

385 
362 

348 
385 
679 
540 
447 

447 
552 
504 
425 
390 

375 
362 
362 
447 


375 
330 
626 
480 
425 

875 
348 
339 
339 
303 
294 


285 
285 

285 
285 
265 

245 

245 

1,280 

1,230 

632 

452 
385 
3A6 
330 
308 

365 
308 
375 
436 
436 

632 

1,290 

1,340 

840 

632 

492 
436 
385 
366 
352 


Non.— Dtwliarge  F^.  6-22, 1913,  estimated  because  of  ke  as  foUows:  Feb.  6-22, 1,640  second-feet.    See 
"Aeearacy**  in  station  descriptkm. 

JfoiUftfy  discharge  of  KiskiminitOM  River  at  Avonmore,  Pa.^  for  the  year  ending  Sept.  SO, 

191S.  . 

(Drainage  area,  1,720  square  mfles.l 


Discharge  in  seoond-feet. 

Run-off 
(depth  in 
inches  on 
drainai?e 

area). 

MjQth. 

Maximum  .a 

Minimum. 

Mean. 

Per 
square 
mUe. 

Oetobv 

12,200 
7,590 
9,700 

44,700 
9,660 

24,000 
4,600 

31,300 

4,520 

1,700 

679 

1,340 

868 

802 

900 

3,390 

2,W)0 

2,130 

2.000 

10,500 

2,460 

5.010 

2.300 

3,320 

1,280 

653 

427 

515 

1.60 
1.24 
1.16 
&10 
1.43 
2.91 
1.34 
1.93 
.744 
.380 
.248 
.299 

1.91 

NofVDbcr 

1.38 

Dteaber 

1.34 

hmauj 

7.03 

1  49 

Itoth^ 

1,870 
1,130 
763 
582 
385 
204 
245 

3.30 

Avfl 

1.50 

M^. 

2.22 

Jfli.: 

.83 

JqIt 

.44 

^Tiffnst.. 

.29 

.33 

The  year 

44,700 

245 

2,810 

1.63 

22.12 

a  Crest  discharge  where  available. 
Note.— flee  "Aoouracy"  in  station  desoripUon  and  footnotes  to  table  of  daily  gage  heights. 
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SURFACE  WATER  SUPPLY,  1913,  PART  IH. 


BLAOKLICK  CREEK  AT  BLACKLICK,  PA. 

Location.— At  highway  bridge,  about  one-fourth  mile  from  the  railroad  statioQ  ml 
Blacklick,  Pa.,  about  1  mile  below  the  junction  of  Blacklick  and  Two  Lick  creek 
and  about  6  milee  above  the  junction  of  Blacklick  Creek  with  Conemaiigh  River 

Beoords  available.— August  16,  1904,  to  July  15,  1906;  January  8,  1907,  to  Septem 
ber  30,  1913. 

Drainage  area.--^86  square  miles. 

Oage. — Chain  attached  to  bridge  read  daily,  morning  and  evening,  to  hundredths. 

Control. — Fairly  permanent. 

Discharge  measurements. — At  hig^  and  medium  stages  made  from  upfitream  eid€ 
of  highway  bridge;  at  low  stages  made  by  wading  at  section  just  above  the  bridge. 
Extreme  high-water  measurements  made  from  the  coal  tipple  one-fourth  mile 
above  the  bridge. 

Winter  flow. — Ice  may  affect  the  discharge  relation  for  short  periods  during  Decern- 
ber,  January,  and  February. 

Accuracy. — Changes  in  rating  curves  necessitated  by  the  reconstruction  of  the  hi^- 
way  bridge  were  discussed  in  Water-Supply  Paper  263,  page  43.  Rating  curve 
used  for  year  ending  September  30,  1913,  differs  above  1,800  second-feet  from 
that  used  prior  to  1912  as  a  result  of  discharge  measurements  made  during  1912 
and  1913. 

Cooperation. — Since  January  8,  1907,  station  has  been  maintained  by  the  Water 
Supply  Commission  of  Pennsylvania,  which  supplied  all  records  for  the  year  end- 
ing September  30,  1913. 

Discharge  meamremerUs  of  Blacklick  Creek  at  Blacklick,  Pa.,  in  the  year  ending  Sept.  30, 

191$. 


Date. 

Hydrographer. 

heiSt. 

Dis- 
charge. 

Date. 

Hydrographer. 

haSEt. 

Di»- 
cfaaive 

1912. 
Dec.     6 

R.  A.  Boehiinger 

Reckord 

Ftei. 
5.30 

7.01 

2,372 
6,442 

1913. 

Jan.     9 

9 

12 

Aug.  16 

Reckord 

6.72 
6.39 
&60 
2.16 

*t* 

do 

4  255 

1913. 

do 

SlS 

Jan.     9 

R.  A.  Boebrimrer 

tS 
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JMg99g$hiigkt^infe€t,ofBlaMickCreA(U^ 


DV. 

Oet. 

Not. 

Dee. 

Jan. 

Ptb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

S.48 

S.25 

S.16 
S.06 
2.W 

2.87 
2.78 
2.60 
S.16 
S.M 

2.82 
2.80 
2.74 
2.73 
2.70 

2.62 
2.60 
2.58 

2.81 
8.08 

2.84 
2.72 
6.80 
6.81 
•  6.60 

6.20 
6.01 
4.46 
4.06 
8.78 
8.66 

3.48 
8.44 
8.28 
8.14 
8.04 

2.08 
8.58 

4.14 
8.60 
8.60 

8.53 

8.46 
8.41 
8.40 
8.81 

8.90 
8.10 
8.04 
8.00 
2.06 

2.04 
2.88 
2.88 
2.80 
2.82 

2.70 
2.76 
2.73 
2.66 
2.66 

2.68 
2.82 
8.53 

8.18 
8.04 

4.08 
4.88 

4.11 
8.72 
8.44 

8.68 
8.83 
»8.78 
8.51 
3.16 

3.14 
3.10 
3.16 
3.28 
3.16 

8.18 
8.10 
3.08 
X02 
42.86 

2.80 
2.02 
2.01 
2.75 
8.76 
5.38 

4.60 
4.08 
6.21 
6.14 
5.8S 

5.53 
7.51 
•  0.81 
6.68 
5.32 

7.35 
a78 
6.40 
5.16 
4.56 

4.60 
5.02 
5.82 
5.40 
4.88 

5.10 
4.70 
5.32 
6,08 
5.14 

4.62 
4.26 
3.08 
3.74 
3.58 
8.64 

8.81 
8.38 
8.48 
8.40 
8.17 

3.23 
8.22 
3.24 
3.18 
3.07 

3.06 
3.10 
3.06 
8.13 
8.04 

2.02 
2.87 
2.81 
2.86 
8.12 

3.53 
4.71 
4.80 
3.78 
8.51 

3.86 
4.12 
5.07 

4.00 
4.66 
4.20 
305 
4.16 

3.87 
3.32 
3.36 
3.61 
3.80 

4.44 
4.24 
4.06 
4.58 
4.40 

4.15 
3.84 
3.60 
3.55 
3.48 

8.44 

3.35 
8.20 
3.18 
3.84 

5.64 
«&18 
6.20 
5.07 
4.62 
4.22 

4.00 
3.74 
8.66 

8.60 
3.40 

3.20 
3.20 
3.10 
8.02 
2.07 

3.06 
3.41 
8.24 
3.27 
3.83 

3.80 
3.17 
8.06 
8.04 
2.06 

2.87 
2.82 
2.83 
2.78 
2.76 

2.76 
8.34 

3.66 
4.28 
3.80 

8.63 
3.37 
8.23 
3.12 
3.06 

2.07 
3.01 
2.88 
2.80 
2.76 

2.70 
2.67 
2.63 
2.60 
2.68 

3.21 
8.96 
2.07 
2.87 
2.84 

2.70 
3.46 
4.67 
3.00 
3.74 

3.85 
/0.76 
6.67 
6.25 
4.61 
4.67 

4.02 
3.72 
3.46 
3.20 
4.16 

3.06 
2.07 
2.08 
2.83 
2.60 

2.58 
2.67 
2.67 
2.62 
2.40 

2.45 
2.41 
2.20 
2.11 
2.61 

2.68 
2.64 
2.60 
2.45 
2.47 

2.10 
3.30 
2.06 
2.01 
2.71 

2.60 
2.46 
2.42 
2.88 
2.60 

2.52 
2.42 
2.34 
2.36 
2.41 

2.48 
2.38 
2.32 
2.31 
2.32 

2.28 
2.28 
2.76 
2.60 
2.34 

2.27 
2.20 
2.11 
2.18 
2.43 

2.30 
2.26 
2.30 
2.70 
2,72 
2.30 

2.26 
2.22 
2.17 
2.14 
2.12 

2.08 
3.40 
3.80 
2.06 
2.67 

2.60 
2.41 
2.32 
2.27 
2.22 

2.16 
2.16 
2.30 
2.20 
2.22 

2.18 
2.16 
2.17 
2.15 
2.13 

2.13 
2.08 
2.06 
2.07 
2.16 
2.18 

2.08 

1. 

2.06 

1 

2.07 

4 

2.08 

t 

2.01 

• 

2.08 

7 

2.00 

1. 

2.80 

f 

2.27 

10. 

2.17 

n. 

2.18 

M. 

2.10 

IS 

2.07 

M 

2.06 

U. 

2.06 

tt. 

2.06 

17 

2.14 

11. 

2.26 

n, 

2.20 

Ml 

2.23 

a 

2.61 

a 

2.73 

a 

2.62 

M 

2.36 

a. 

2.26 

a. 

2.28 

a 

2.15 

a. 

2.13 

a 

2.00 

a. 

2.07 

a 

•  Ifaxtmnin,  10.5  feet,  at  3  p.  m.;  dlacharge.  13,600  second-feet. 
^  Creek  fioMD  acroes. 

•  Ifaxinrom,  7.10  feet,  at  6  p.  m.;  dlacharge,  6,600  second-feet, 
tflcealloutoforeek. 

«  MaThmim,  8.7  feet,  at  2  p.  m.;  dlacharge,  0,100  second-feet. 
/  Maximum,  ia41  feet,  at  11  a.  m.;  dlacharge,  13,300  second-feet. 

DHdMtffe  ralatioo  probably  not  materially  affected  by  ice. 

Ml^  diMcharge,  in  $econd'feet  of  Blaeklidt  Creek  at  Blacklick^  Pa,^  for  the  year  ending 

Sept,  SO,  1913. 


D«y. 


Oet. 


Not. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


I... 
1... 
I... 
4... 
«... 

4... 
7... 
I... 

a... 
11... 

B... 

u... 

M... 
15... 

M... 

17... 
IS... 

a... 
a... 

a... 
a... 
a... 
a... 

a... 

a... 

a... 
a... 
a.. 


677 

4a 

806 
847 
804 

266 

283 


487 

288 

940 
210 
212 
206 

170 
172 
166 
948 
356 

266 

212 
8,320 
2,800 
4,660 

8,800 
2,010 
1,370 
1,000 
700 
632 


577 
661 
460 
386 
838 

312 

646 

1,000 

723 


611 
664 

682 
626 
476 

415 
865 
838 

830 
312 

206 
272 
862 
940 
248 


216 
102 
102 


108 
248 
611 
406 
838 

1,040 

1,830 

1,060 

745 

561 

716 
880 
TOO 
607 
806 

386 
866 

805 
460 
805 

406 
410 
856 
288 

264 

940 
288 

284 

222 

776 

2,600 


1,420 
000 
8,800 
3,760 
3,260 

2,730 
6,660 
11,700 
4,820 
2,400 

6,220 
0,280 
4,200 
2,170 
1,480 

1,620 
3,370 
3,200 
2,620 
1,760 

2,000 
1,690 
2,400 
3,660 
2,160 

1,540 

1,100 

040 

760 

646 


813 
614 
577 
526 
400 

432 

420 
437 
406 
352 

366 
865 

342 
380 
338 

288 

908 
244 
200 
876 

611 

1,630 

1,730 

700 

607 

60S 

1,070 
3,460 


1,840 
1,480 
1,140 
925 
1,100 

861 
481 
603 
667 
863 

1,360 
1,180 
1,010 
1,600 
1,410 

1,100 
837 
660 
626 
577 

661 
408 
415 
406 
492 

2,000 
7,850 
3,875 
2,060 
1,440 
1,160 


066 
760 
702 
600 
626 

464 
416 
366 
320 
308 

347 
532 
437 
454 

486 

470 
400 
347 
338 
304 

268 
248 
262 
233 
226 

226 
402 
606 
1,210 
806 


681 
608 
432 
376 
342 

808 
326 
272 
240 
222 

206 
106 
182 
160 
108 

420 
448 

308 
268 
256 

236 

658 

1,600 

886 

760 

845 
11,600 
4,800 
2,300 
1,630 
1,400 


083 
746 
668 
464 
300 

842 
308 
812 
262 
202 

166 
162 
162 
146 
137 

126 
113 
81 
40 
143 

108 
186 
140 
126 
131 

137 
620 
300 
284 
206 


140 
128 
116 
106 
140 

146 
116 
04 
00 
113 

134 
106 

88 
86 


78 
78 
222 
140 
04 

76 
60 
40 
66 
110 

107 
73 
83 
206 
212 
107 


73 
64 
53 
46 
42 

36 
584 
470 
304 
162 

140 
113 
88 
76 
64 

61 
61 
83 
81 
64 

66 
61 
63 
48 
44 

44 

36 
31 
33 
48 
44 


36 
30 
33 
96 
23 

96 
36 
83 
76 
63 


33 
30 
30 

30 
46 
71 
81 
66 

143 
216 
146 
06 
71 

66 
48 
44 
36 
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SUBFACB  WATER  SUPPLY,  1913,  PART  HI. 


Monthly  diteharge  o/Blaehliek  Creek  at  Blackliek,  Pa.,  for  the  year  ending  Sept.  SO,  191S, 
(Dminace  afia.  395  square  mili8.| 


Month. 


Diadiarge  in  seoond-lMt. 


Ifaxinuim.* 


Minimum. 


P«r 
square 


'  Hun-off 
(depth  in 
inches  on 
dralnege 

i). 


October 

November 

December 

January 

February 

March 

April 

MSy 

June 

July 

August 

September 

The  year 


5,600 

1,090 

2,500 

13,500 

3,400 

9,100 

1,210 

13,300 

962 

222 

684 

216 


166 

192 

198 

046 

244 

406 

226 

160 

40 

40 

81 

23 


853 
410 
022 

3,060 
660 

1,350 
473 

1,060 

269 

111 

101 

60 


2.21 
1.09 
1.61 
7.93 
1.71 
3.50 
1.23 
2,75 
.097 
.288 
.262 
.155 


2.55 
1.21 
1.86 
9.14 
1.78 
4.04 
1.37 
3.17 
.78 
.33 
.30 
.17 


13,500' 


759 


1.97 


20.70 


a  Crest  discharge  where  avaflable.    Bee  Ibotnotes  to  table  of  daily  fage  hei^t. 

HONONOAHELA  BIVBB  BASIN. 
TYGART  RtVER   AT   BELINGTON,  W.  VA. 

Location. — At  hi^way  bridge  at  Belington,  W.  Va.,  one-fourth  mile  above  the 

mouth  of  Mill  Creek. 
Kecorda  available.— June  5,  1907,  to  September  30,  1913. 
Drainage  area. — 390  square  miles. 
Oage. — Standard  chain  gage  attached  to  bridge;  gage  read  daily  in  the  mOTning  to 

himdredths.    Limits  of  use:  Hundredths  below  3.5,  half  tenths  from  3.5  to  4.5, 

and  tenths  above  4.5.    Sea-level  elevation  of  the  zero  of  the  gage  is  1,679.89  feet. 
ControL— Practically  permanent. 

Discharge  meaaurementa. — Made  from  upstream  side  of  the  bridge. 
Floods.— Flood  of  July,  1912,  reached  gage  hdght  20.3  feet. 
Point  of  zero  flow. — Determination  by  leveling,  August  22, 1910,  indicated  that  there 

would  be  no  flow  past  the  gage  if  the  river  stage  were  to  fall  to  about  1.6  feet, 

referred  to  the  gage  datum.    On  November  6,  1913,  this  stage  was  found  to  be 

1.4  feet  dbO.2  foot. 
Winter  flow. — Ice  may  affect  the  discharge  relation  for  two  or  three  weeks  at  a  time 

during  December,  January,  and  February. 
Accuracy. — Discharge  rating  curves  poorly  defined  above  2,500  second-feet,  being 

simply  extensions;  all  discharge  values  above  that  point  should  be  used  with  due 

regard  for  this  ^t. 

The  following  discharge  measurement  was  made  by  G.  C.  Stevens: 
March  30,  1913:  Gage  height,  5.46  feet;  discharge,  1,520  second-feet. 
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Daify  gage  height^  inftet^  of  Tygart  River  at  BelvngUm,  W.  Va.,  for  the  year  ending  Sept, 

SO,  191S. 
[S.  A.  Campbell,  observer.] 


Dmy. 

Oct, 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1            

2.90 
2.90 
2.82 
2.72 
2.54 

2.61 
2.48 
2.48 
2.44 
2.40 

2.35 
2.36 
2.30 
2.27 
2.26 

2.23 
2.23 
2.22 
2.22 
2.22 

2.22 
2.44 
2.50 
2.50 
2.64 

2.87 
2.86 
2.78 
2.70 
2.62 
2.55 

2.50 
2.53 
2.63 
2.53 
2.52 

2.40 

2.64 

6w7 

6.6 

4.6 

3.7 

4.46 

3.28 

3.20 

3.22 

3.15 
3.06 
3.00 
2.02 
2.86 

2.84 
2.80 
2.73 
2.64 
2.57 

2.70 
2.64 
2.61 
2.60 
2.60 

2.64 
2.51 
2.80 
2.81 
3.20 

4.1 

4.8 

4.0 

3.86 

3.65 

3.40 
3.27 
3.27 
8.20 
2.01 

2.88 
2.00 
2.02 
2.06 
2.85 

2.82 
2.81 
2.80 
2.00 
2.80 

2.75 
2.80 
3.12 
3.66 
3.0 

ia2 

6w7 
5.0 
4.3 
6w8 
6w2 

5.6 
0.6 
10.2 
10.8 
7.0 

5.5 
0.0 
8.4 
6.2 
6.1 

4.6 

4.0 
4.8 
4.8 
4.6 

4.5 
4.0 
4.7 
4.0 
6w8 

6.0 
5.4 
5.0 
4.7 
4.3 
4.1 

4.6 
4.3 
4.5 
7.4 
6.0 

5.5 

4.6 

4.06 

3.06 

3.0 

3.7 

4.45 

4.5 

4.8 

4.45 

4.0 
3.75 
3.65 
3.56 
3.5 

3.55 

3.7 

8.86 

3.05 

3.75 

3.56 
3.65 
3.75 

4.35 

4.25 

4.2 

4.0 

3.0 

3.75 

3.6 

3.40 

3.6 

3.7 

4.5 
6w7 
5.6 
5.5 

8.8 

6w8 
5.4 
4.6 
4.2 
8.85 

3.7 

8.7 

8.42 

3.30 

3.00 

3.24 
6.0 

ia5 

6.8 
6.3 
4.0 

4.45 

4.06 

3.06 

3.8 

3.75 

3.7 
3.65 
3.56 
3.5 
3.40 

3.41 
8.48 
3.46 
3.42 
3.48 

0.7 
6.6 
5.4 
4.7 
4.6 

4.6 

4.2 

8.06 

3.85 

3.6 

3.48 

3.85 

7.1 

5.8 

6.7 

5.1 

6.0 

4.1 

3.85 

3.65 

8.5 

3.42 

3.36 

3.28 

3.10 

3.04 
8.00 
2.06 
2.88 
3.34 

3.65 
5.0 
5.0 
5.0 
4.2 

3.85 
3.65 
3.06 
0.6 
7.6 

5.6 
6.8 
12.1 
0.5 
6.3 
7.8 

6w5 

6.1 

4.45 

4.0 

3.06 

3.65 

3.5 

3.0 

4.3 

4.2 

3.85 

3.5 

3.31 

8.00 

3.02 

2.01 
2.82 
2.72 
2.64 
2.60 

2.50 
2.50 
2.60 
3.40 
3.6 

3.11 
2.01 
2.01 
2.81 
2.56 

2.60 
2.46 
2.44 
2.58 
3.45 

3.55 
3.43 
3.25 
2.06 
6.4 

ia4 

5.6 
4.0 
4.3 
6w5 

5.1 

4.35 

6.6 

4.6 

3.0 

3.65 
8.37 
3.10 
3.00 
4.4 

3.7 

3.41 

8.20 

3.66 

3.16 

8.46 

3.41 
3.04 
2.08 
2.75 
2.63 

2.55 
2.48 
2.44 
2.40 
2.38 

2.36 
2.61 
4.0 
10.6 
4.7 

3.75 
3.14 
8.12 
8.65 
3.23 

3.14 

3.00 

6.2 

4.3 

8.85 

3.42 
3.18 
2.06 
2.00 
2.80 
2.60 

2.50 

2 

2.40 

3 

2.40 

4 

2.42 

s 

2.40 

1 

2.40 

7 

2.30 

g 

2.50 

9 

3.00 

10 

2.81 

11 

2.62 

IJ 

2.45 

U 

2.41 

14 

2.35 

15 

2.30 

If 

2.30 

17 

2.33 

18 

4.0 

19 

3.76 

20. 

3.16 

21 

3.6 

22 

7.6 

23 

4.6 

24 

3.76 

25 

3.35 

31 

3.14 

27 

3.00 

28 

2.08 

21 

2.56 

10 

2.71 

Jl 

Note.— Observer  made  no  notes  oonoeming  ice.    Discharse  relation  probably  not  materiaUy  affected 
by  iM  durtag  the  year  ending  Sept.  30, 1013. 

DaStfi  Htdiarge,  in  eecond-feet,  of'Tygart  River  at  BelingUm,  W.  Va.,  for  the  year  ending 

Sept.  SO,  191S. 


Day. 


Oct.     Not.     Dec     Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept 


I... 
2... 

a... 

4.., 
5... 

«... 

7... 
8... 
f... 
10... 

11... 
12... 
U.. 
14... 
U... 

14.. 
17.. 
W.. 
W.. 
20.. 

21.. 
22.. 
22.. 
24.. 
25.. 

28.. 
27.. 
28.. 
21.. 

SI.. 
II.. 


1»7. 
172  f 
151 
128 
91 

86 
81 
81 
74 
18 

61 
61 
54 

50 
40 

45 
45 
44 
44 
44 

44 

74 

84 
84 
110 

164 
162 
141 
123 
106 
08 


84 
80 
80 
80 
88 

82 

110 

2,300 

1,580 

064 

481 
868 
206 
266 
273 

248 
210^ 
200 
178 
162 

156 
146 
130 
110 
07 

123 
110 
104 

84 
84 


110 
86 
146 
140 
266 

670 

1,070 

628 

554 

468 

346 
202 
202 
265 
175 

167 
172 
178 
186 
150 

161 
140 
146 
172 
146 

134 
160 
238 
468 
578 
5,720 


2,300 
1,200 
784 
2,470 
2,000 

1,580 
5,060 
5,720 
6.410 
2,630 

1,520 
4,430 
3,840 
2,000 
1,030 

054 
1,130 
1,070 
1,070 

054 

806 
1,130 
1,010 
1,130 
2,470 

1,860 
1,460 
1,200 
1,010 
784 
670 


812 


784 

758 

806 

731 

2,060 

628 

2,550 

578 

1,520 

606 

054 

435 

654 

386 

603 

435 

578 

481 

481 

806 

868 

2,390 

806 

1,680 

1,070 

1,520 

868 

3,760 

628 

2,470 

506 

1,450 

458 

054 

412 

731 

300 

554 

412 
481 
664 

608 
506 

412 
412 
505 


481 
481 
355 
304 
200 

281 
2,550 
6,060 
2,470 
1,300 
1,130 


868 
654 
603 
520 
505 

481 
458 
412 
390 
386 

350 
381 
872 
355 
381 

6.170 
2,310 
1,450 
1,010 
054 

054 
731 
603 
654 

436 

381 
554 

2,710 
1,720 
1,650 


1.260 

1,200 

670 

654 

458 

390 
355 
329 
296 
231 

212 
200 
180 
167 
321 

458 
1,200 
1,200 
1,200 

731 

554 

458 

603 

5,060 

3,120 

1,580 
2,470 
7,960 
4,060 
2.000 
3,230 


2,150 

1,190 

824 

505 

570 

430 
363 
546 
745 
604 

522 


210 
180 

150 
137 
114 

OS 
88 

73 

73 

00 

321 

363 

216 
150 
150 
134 


00 
67 
65 
87 
342 

385 
334 
264 
172 
2,070 

6,060 
1,440 
1,070 
745 
2,150 

1,100 
771 

2,230 
004 
546 

430 
300 
243 
183 
T97 

452 
325 
246 
430 
233 
346 


325 
106 
178 
121 
96 

82 
70 
65 
59 
57 

54 
92 

505 
6,180 

959 

476 
226 
220 
430 
257 

220 
183 
1,250 
745 
522 

329 
239 
172 
156 
132 
90 


73 
50 
50 
62 
50 

50 
47 
73 
183 
134 

04 
66 

60 
53 

47 

47 
51 
506 
475 
233 

407 
3,060 
004 
475 
302 

226 
183 
164 
82 
112 


Moil— See  "Accuracy"  in  station  descriplioo. 
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SUBPACE  WATER  SUPPLY,  1913,  PART  m. 


Monthly  dimharge  of  Tygari  River  at  Bdvngton,  W,  Va.^for  the  year  ending  Sept.  SO,  191$. 
[Drainage  area,  300  square  mUes.] 


Discharge  in  second-feet. 

Run-off 
(depth  in 
Inches  on 
drainage 
area). 

Month. 

Mean. 

Per 
square 
mile. 

Aooo- 
lacj. 

October 

197 
2,890 
6,720 
6,410 
2,960 
6,060 
6,170 
7,960 
2,160 
6,960 
6.180 
3,050 

44 

82 

86 

679 

390 

200 

360 

167 

78 

65 

64 

47 

90.7 

330 

466 
2,020 

818 
1,220 

944 
1,410 

898 

802 

477 

281 

a233 
.846 
1.19 
6.18 
2.10 
3.13 
2.42 
3.62 
1.03 
2.06 
1.22 
.721 

a27 
.94 
1.37 
6.97 
2.19 
8.61 
2.70 
4.17 
1.14 
2.88 
1.41 
.80 

C. 

November 

B. 

December 

B. 

January 

B. 

February 

B. 

March 

B. 

Anrfl 

c 

1^::;:::::::::::::::::::::::::::::..:: 

C. 

June 

B. 

July 

C. 

August 

C. 

8q>tember 

B. 

The  vear 

7,950 

44 

774 

1.96 

26.96 

Note, 


"Accuracy  "  in  station  description. 


TYGART  RIVER  AT   PETTERMAN,  W.  VA. 

Location. — ^At  highway  bridge  at  Fetterman,  W.  Va.,  three-fourths  of  a  mile  abov« 
the  mouth  of  Otter  Creek. 

Beoords  available.— June  3,  1907,  to  September  30, 1913. 

Drainage  area. — 1,340  square  milee. 

Oage.— Standard  chain  gage  attached  to  bridge;  gage  read  daily  morning  and  even- 
ing to  hundredths.  Limits  of  use :  Hundredths  below  4 .0  feet,  half-tenths  from  4.0 
to  5.5,  and  tenths  above  5.5.  The  sea-level  eleyation  of  the  zero  of  the  gage  is 
957.86  feet. 

ControL— Practically  permanent;  channel  at  measuring  section  broken  by  one  pier; 
current  sluggish  at  low  stages. 

Discharge  measurementa. — Made  from  downstream  side  of  bridge. 

Floods. — No  records  of  floods  previous  to  installation  of  gage.  Hidiest  stage  recorded 
since  the  station  was  established,  29.1  feet  in  July,  1912. 

Winter  flow. — Ice  probably  does  not  affect  the  discharge  relation.  It  is  said  that 
riffle  below  gage  usually  remains  open. 

Accuracy. — No  discharge  measurements  were  made  at  this  station  during  the  year 
ending  September  30,  1913,  but  on  October  30  and  31,  1913,  the  station  was 
visited  by  engineers  of  the  Survey,  and  two  discharge  measurements  were  made. 
These  measurements  indicate  a  change  in  the  discharge  relation  as  expressed  by 
the  rating  table  used  prior  to  September  30,  1912,  and  estimates  of  discharge 
published  in  the  following  tables  are  based  on  the  assumption  that  this  change 
occurred  gradually  between  the  dates  of  the  last  two  visits  to  the  station — Sep- 
tember 2,  1912,  and  October  30,  1913.  Estimates  of  dischai^ge  for  October, 
November,  and  December,  1912,  as  published  in  this  report,  differ  therefore 
from  those  published  in  Water-Supply  Paper  323.  This  difference  varies  from 
about  2  to  14  per  cent,  the  maximum  difference  being  at  low  stage. 
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DaHif  gage  height^  in/eet,  of  Tygari  River  at  FeUerman,  W.  Va.f/or  the  year  ending  Sept, 

SO,  1913. 


D»y. 


Oct,     Nov.     D«e.     Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept. 


1.. 
1.. 

1.. 
4.. 

5.. 

$.. 

7.. 
8.. 
».. 
10.. 

IL. 

a. 
u.. 

14.. 
15.. 

W.. 

n.. 

18.. 
19.. 
».. 

a.. 

22.. 
23.. 
24.. 
25.. 

21.. 
27.. 
28-. 
29.. 
».. 
11.. 


4.3 
4.2 
4.1 

4.0 
a.  98 

3.78 
3.60 
3.50 
3.43 
3.40 

3.40 
3.40 
3.38 
3.SS 
3.50 

3.48 
3.43 
3.40 
3.43 
3.38 

3.35 
3.30 
3.42 
3.53 
3.65 

3.68 
3.95 
4.0 
3.90 
3.83 
3.78 


3.70 
3.68 
3.58 
3.50 
3.50 

3.50 

4.3 

8.6 

7.6 

6.0 

5.35 

4.8 

4.6 

4.5 

4.4 

4.3 
4.3 
4.3 
4.1 
4.0 

4.0 
4.0 
3.98 
3.95 
3.95 

4.0 

3.98 

3.90 

3.90 

3.75 


8.68 
3.73 
8.78 
3.88 
4.15 

5.6 
6.1 
5.7 
5.5 
5.4 

4.6 
4.3 
4.1 
4.0 
4.0 

4.0 
4.06 
4.15 
4.05 
3.95 

8.9 
3.85 
3.96 
4.0 
4.06 

4.1 
4.25 
4.6 
4.8 
6.6 
13.3 


8.4 
6.8 
9.3 
8.1 
6.8 

7.4 
13.9 
14.3 
14.1 

9.4 

8.4 

11.6 
11.0 
8.0 
6.8 

6.0 
6.3 
7.7 
6.8 
6.3 

6.3 
6.6 
6.5 
7.1 

8.4 

8.0 
6.8 
6.4 
6.0 
5.7 
5.5 


5.4 
5.3 
5.6 
8.3 
9.4 

7.1 
6.3 
5.6 
5.3 
5.1 

5.5 
9.7 
8.0 
6.8 
6.7 

5.5 

5.3 

4.96 

4.8 

4.5 

4.4 
4.7 
4.7 
4.7 
4.65 

4.75 

5.4 

5.45 


5.4 
5.3 
5.3 
5.1 
5.06 

4.95 

4.8 

4.65 

4.6 

4.5 

4.9 
6.4 
7.1 
7.8 

8.8 

8.3 
6.6 
5.6 
5.8 
5.3 

5.1 
4.9 
4.7 
4.6 
4.5 

5.5 
11.3 
13.8 

8.6 

7.0 

6.3 


6.0 

5.4 

5.05 

4.0 

4.8 

4.65 

4.6 

4.55 

4.4 

4.8 

4.3 
4.4 

4.7 
5.5 
5.9 
7.8 
7.0 
6.5 
6.3 
6.1 

6.0 

5.7 

5.3 

4.85 

4.7 

4.55 

4.6 

6.1 

6.7 

6.4 


5.9 

5.7 

5.5 

5.35 

5.0 

4.8 
4.6 
4.5 
4.4 
4.3 

4.3 

4.1 

4.05 

4.0 

4.1 

4.6 
5.6 
7.0 
6.8 
5.45 

5.06 
5.5 
10.6 
14.8 
9.8 

7.5 

ia3 

15.2 
1Z6 
9.8 

lai 


8.8 
8.3 
7.5 
6.1 
5.3 

4.9 

4.75 

5.3 

5.3 

5.0 

4.7 
4.5 
4.3 
4.1 

8.88 

3.80 
3.80 
3.75 
3,76 
3.72 

3.68 
3.64 
3.60 
3.60 
4.2 

4.4 

4.2 
4.05 

3.88 
3.82 


3.78 
3.70 
3.62 
3.58 
3.52 

4.3 

4.2 

4.15 

4.1 

5.06 

lao 

6.8 
57 
6.6 
7.5 

7.0 
8.8 
7.8 
6.0 
5.6 

5.4 

4.8 

4.55 

4.3 

4.5 

5.6 

5.2 

4.8 

4.7 

4.55 

4.4- 


5.4 
4.9 
4.6 
4.5 
4.2 

3.92 
3.72 
3.68 
3.62 
3.48 

3.52 

8.78 

7.4 

8.3 

6.8 

5.05 

4.7 

4.5 

4.65 

4.9 

4.5 
4.2 
5.2 
5.9 
5.5 

5.3 

4.5 

4.15 

3.98 

3.90 

3.82 


3.68 
3.60 
3.58 
3.55 
3.53 

3.45 
3.40 
3.35 
3.30 
3.53 

3.68 
3.60 
3.55 
3.50 
3.50 

3.40 
8.33 
3.55 
3.90 
3.83 

4.45 
5.6 
5.8 
5.3 
4.5 

4.1 

4.0 

3.95 

3.80 

3.73 


Note.— Obeerver  made  no  notes  concerning  ice. 
by  itt  daring  the  year  ending  Sept.  30, 1913. 


Discharge  relation  probably  not  materially  affected 


Daibf  ducharge,  in  ucond-feeiy  of  Tygart  River  at  Fetterman,  W.  Va.,  for  the  year  ending 

Sept.  SO,  191S. 


Dmy. 


Oct.     Nov.      Dec.       Jan.       Feb.       Mar.      Apr.     May.     June.     July.     Aug.    Sept. 


1. 
2. 
2. 
4. 

5. 

;. 

7. 
8. 
9. 
10. 

11. 
12. 
U. 
14. 

W. 

16. 
17. 
18. 
19. 
2D. 

21. 
22. 
22. 
24. 
25. 

». 
27. 
28. 
20. 
3D. 
31. 


750 
653 
666 

496 
481 

347 
348 
300 
164 
157 

157 
157 
140 
138 
200 

190 
164 
153 
161 
145 

134 
118 
161 
304 
268 

384 
451 
488 

418 
366 
341 


206 
384 
333 
195 
196 

196 

653 

8,340 

6,480 

3,560 

3,160 

1,400 

1,110 

078 

850 

750 
750 
653 
566 


473 
451 
451 

488 

473 
418 
418 


384 
3S3 
341 
397 
508 

3,680 
3,560 
2,850 
3,590 
2,420 

1,110 
653 
566 

481 
481 

481 
518 
607 
518 
444 

411 
378 
444 

481 
518 

566 

600 

1,110 

1,400 

4,460 

15,300 


7,780 
4,820 
0,480 
7,220 
4,820 

5,020 
16,000 
20,100 
10,600 

9,670 

7,780 
14,000 
12,700 
7,030 
4,820 

3,380 
3,930 
6,480 
4,820 
3,740 

3,020 
4,460 
4,280 
5,370 
7,780 

7,080 
4,820 
4,100 
3,380 
2,850 
2,500 


2,420 
2,250 
2,680 
7,410 
0,670 

5,870 
3,740 
2,680 
2,250 
1,000 

2,500 
10,200 
7,030 
4,820 
4,640 

2,500 
2,060 
1,660 
1,400 
978 

850 
1,250 
1,260 
1,250 
1,180 

1,830 
3,420 
2,510 


2,420 
2,250 
2,060 
1,000 
1,820 

1,660 
1,400 
1,110 
1,040 
016 

1,480 
4,100 
5,370 
5,550 
8,530 

7,500 
4,280 
2,680 
2,160 
1,000 

1,820 
1,480 
1,180 
1,040 
016 

2,510 
13,200 
16,600 
8,160 
5,190 
3,740 


3,380 
2,330 
1,740 
1,480 
1,320 

1,110 

1,040 

978 

802 


802 
1,180 
2,510 
3,210 

6,660 
5,190 
4,280 
3,740 
3,560 

3,380 
2,850 
1,990 
1,400 
1,180 

978 
1,040 
3,560 
4,640 
4,100 


3,210 
2,850 
2,510 
2,250 
1,660 

1,320 

1,040 

916 

802 

600 

607 
525 
406 
458 
525 

1,040 

2,680 

5,190 

3,920 

2,420 

1,740 

2,510 

12,000 

20,100 

10,400 

6,110 
11,200 
22,100 
16,200 
10,400 
11,000 


8,530 
7,410 
6,110 
3,560 
1,000 

1,480 
1,260 
2,160 
2,160 
1,650 

1,180 
916 
607 
525 
372 

323 
323 
296 
206 
279 


238 
218 
218 
607 
802 
607 
488 
372 


312 

268 
228 
200 
181 

600 
607 
566 
526 
1,740 

10,800 
4,820 
2,850 
4,460 
6,110 

5,100 
8,530 
6,660 
3,380 
2,680 

2,330 

1,320 

078 

600 

016 

2,680 
1,000 
1,320 
1,180 
078 
802 


2,330 

1,480 

1,040 

016 

607 

301 
274 
253 
223 
161 

177 

306 

5,020 

7,500 

4,820 

1,740 
1,180 
016 
1,110 
1,480 

016 

607 

1,000 

3,210 

2,510 

1,000 
016 
566 

431 
378 
320 


213 
204 
100 

m 

149 
131 
115 
101 
177 

253 
213 
100 
168 
164 

128 
103 
186 
372 


2,680 

3,030 

2,160 

916 

510 
438 
404 
312 
268 


XoTK.-8ee  "Aooarwy"  hi  station  description. 
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MonUdy  diacharge  of  Tygari  River  at  FeUennan,  W.  Va,^Jor  Ae  year  ending  Sept,  30^  191S. 
(Dninage  utm,  1,340  square  miles.] 


Discharge  in  seoond-lBet. 

Run-off 

drainage 

area). 

Month. 

Ma*tf"''Tn 

Minimum. 

Mean. 

Per 
square 
mBe. 

Aoeu- 
rwsy. 

October 

7fi0 
8,340 
15,300 
90,100 
10,200 
10,600 
6,660 
22,100 
8,530 
10.800 
7,500 
3,030 

118 
196 
2S3 
2,500 
860 
016 
600 
458 
218 
181 
161 
101 

287 
1,150 
1,540 
7280 
3,230 
3,750 
2,390 
5,120 
1,520 
2,450 
1,510 

513 

0.214 
.858 
1.15 
5.43 
2.41 
2.80 
1.78 
3.82 
1.13 
1.83 
1.13 
.383 

a25 

.96 
1.33 
6.26 
2.51 
3.23 
1.99 
4.40 
1.96 
2.11 
1.30 

.43 

B. 

Novwnbw 

B. 

December 

B. 

January ...r ,,.,..-  ....^  r- 

B. 

P0t)f11VT.                    

B. 

Mwrh.r. 

B. 

April 

B. 

May.:::::::;::::::::::::::!:::!::::::... 

B. 

B. 

July 

B. 

August 

B. 

B. 

Tbeyear 

22,100 

101 

2,570 

1.92 

26.08 

Note.— See  "Accuracy  **  in  station  description. 

WEST   FORK  RIVER  AT  ENTERPRISE,  W.  VA. 

Location. — At  highway  bridge  at  Enterprise,  W.  Va.,  three-fourths  of  a  mile  above 

the  mouth  of  Bingamon  Creek. 
Becords  available.— June  2,  1907,  to  September  30,  1913. 
Drainage  area. — 750  square  miles. 
Oage. — Standard  chain  gage  attached  to  bridge;  gage  read  daily  in  the  morning  to 

hundredths.    Limits  of  use:  Hundredths  below  2.0,  half-tenths  from  2.0  to  3.5, 

and  tenths  above  3.5  feet.    Sea-level  elevation  of  zero  of  the  gage,  869.91  feet. 
ControL — Practically  permanent.    Channel  at  measuring  section  broken  by  one 

pier;  smooth  rock  bottom. 
Disohax;^  measurements. — ^Made  from  downstream  side  of  bridge. 
Floods. — Flood  of  1888,  referred  to  present  gage  datum,  reached  stage  about  33  feet. 

Maximum  gage  height  recorded  since  establishment  of  station,  17.6  feet,  January 

30,  1911,  and  January  12,  1913. 
Winter  flow. — Ice  may  affect  the  dischai^ge  relation  for  two  or  three  weeks  at  a  time 

during  December,  January,  and  February. 

The  following  dischaige  measurement  was  made  by  G.  C.  Stevens: 
March  28,  1913:  Gage  height,  10.23  feet;  dischaige,  8,100  second-feet. 
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Monthly  diaeharge  of  West  Fork  River  at  Enterprise,  W.  Va.,  for  the  year  ending  Sept.  SO^ 

191S. 

[Drainage  araa,  760  aqoara  milai.] 


Month. 


Discharge  in  Moond-feet. 


ltfyn^^^|^^^n^ 


Mean. 


Per 
square 
mile. 


(depth  in 
moneBon 
drainage 


Aeea* 
racy. 


October 

November 

December. 

January 

February 

March. 

AmlL 

May 

June 

July 

August. 

September 

The  year. 


441 
1,530 
3,670 

17,700 
5,860 

13,400 
3,250 

13,400 
2,360 
4,740 
1,030 
99 


30 

67 

62 

1,030 

350 

247 

124 

64 

30 

79 

30 

16 


HI 

235 

548 

4,090 

1,330 

1,680 

585 

2,180 

345 

517 

180 

56 


a  148 
.313 
.731 
5.45 
1.77 
2.24 
.780 
2.91 
.460 
.689 
.252 
.075 


17,700 


16 


994 


1.33 


a  17 
.85 
.84 
6w28 
1.84 
2.58 
.87 
3.36 
.51 
.79 
.29 
.08 


A. 
A. 
A. 
B. 
B. 
B. 
A. 
B. 
A. 
B. 
A. 
B. 


17.9 


ELK  CREEK  NEAR  CLARKSBURG,  W.  VA. 

Location. — At  a  footbridge  near  Clarksburg,  W.  Va.,  300  feet  above  Turisey  Run 
and  about  6  milee  above  the  mouth  of  the  creek. 

Becords  available.— October  11,  1910,  to  September  30, 1913.  '  , 

Drainage  area.~107  square  miles  (Pittsburgh  Flood  Commission). 

Oage. — Wooden  staff  gage  (during  1912)  fastened  to  a  tree  near  right  abutment  of 
footbridge.  Gage  read  daily  in  the  morning  to  hundredths.  On  November  1, 
1913,  a  metal  gage  section  (0-3  feet)  was  attached  to  the  old  gage,  and  the  gage 
was  then  lowered  1.0  foot  to  avoid  negative  readings.  Sea-level  elevation  of  sero 
of  the  gage  is  955.01  feet.    See  "Accuracy." 

ControL — Rocky  and  practically  permanent.    Banks  high,  not  subject  to  overflow. 

Discharge  measurements.— Made  from  footbridge  at  hig^  stages;  low-water  meas- 
lurements  made  by  wading  at  section  about  200  feet  below  bridge. 

Floods. — ^Flood  of  July,  1912,  reached  a  height  of  15  feet  on  present  gage. 

Point  of  zero  flow.— Gage  height  at  which  flow  past  the  gage  will  cease  is  about  0.9 
foot,  as  determined  August  30,  1912. 

Winter  flow. — Dischaige  relation  may  be  affected  by  ice  for  short  periods  in 
December,  January,  and  February. 

Accuracy. — On  November  1,  1913,  when  gage  was  lowered  1.0  foot,  as  noted  above, 
old  gage  was  found  to  be  inclined  a  sufficient  amoimt  to  cause  sli^t  errors  in 
readings  above  6  feet.  Gage  was  reset  in  a  vertical  position.  Length  of  time 
gage  was  in  inclined  position  not  known;  no  correction  applied  to  gage  heights, 
as  during  the  year  ending  September  30,  1913,  only  one  reading  exceeded  6  feet. 
All  gage  heights  published  in  this  report  refer  to  the  new  datum.  Data  insuf- 
ficient for  estimates  of  dischaige. 

No  dischaige  measurements  were  made  at  this  station  during  the  year  ending  Sep- 
tember 30, 1913. 
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Daiig  gage  height,  in  feet,  of  Elk  Creek  near  Clarksbiarg,  W,  Va.,for  the  year  ending  Sept. 

SO,  1913, 

[E.  H.  Smith,  olnerw.] 


D«y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

X34 
2.15 

a.  00 

1-80 
L80 

L70 
L60 
L60 
L50 
1.S8 

1.58 
1.67 
1.5© 
L60 
L60 

L59 
L«5 
L62 
L58 
L60 

L60 
L58 
LOT 
1.80 
LTD 

L75 
1.72 
L68 
l.«5 
L62 
L56 

L52 
L58 
L54 
L52 
L50 

L49 
1.60 
3.20 
2.00 
2.10 

1.90 
L82 
L80 
L82 
1.76 

1.72 
1.68 
1.64 
L62 
LIW 

L60 
1.58 
L68 
L57 
1.56 

L56 
L54 
L53 
1.52 
1.51 

L50 
L60 
L70 
1.72 
L72 

3.10 
2.60 
2.40 
2.20 
2.00 

L90 
L80 
1.72 
L64 
L62 

L65 
L68 
1.68 
L80 
L75 

1.70 
L64 
1.60 
L60 
L60 

L60 
1.90 
2.80 
2.78 
3.20 
4.30 

2.94 
2.5 
3.3 
3.6 

2.78 

3.5 

5.45 

5.2 

3.9 

3.0 

2.94 

7.2 

3.88 

3.0 

2.65 

2.8 

3.2 

3.28 

3.1 

2.8 

3.1 
3.3 
3.0 
3.5 
3.6 

3.0 

2.7 

2.8 

2.65 

2.5 

2.45 

2.68 

2.2 

2.4 

4.06 

3.2 

2.8 

2.8 

2.8 

2.78 

2.48 

2.2 
4.1 
3.0 
2.9 
2.8 

2.3 

2.2 

2.2 

2.08 

2.1 

2.1 

2.1 

2.1 

2.06 

L98 

1.9 
1.9 
2.7 

2.6 

2L4 

2.14 

2.18 

2.18 

2.2 
2.1 
2.0 
2.2 
2L2 

2.65 

2.8 

2.58 

3.66 

3.3 

2.8 

2.5 

2.3 

2.16 

2.1 

2.1 
2.0 
L9 
L9 
1.8 

2.6 

7.3 

3.86 

2.98 

2.6 

2.4 

2.3 

2.1 

2.0 

1.95 

2.0 

1.9 

1.8 

1.76 

1.7 

1.8 

L8 
2.3 
2.1 
2.1 
2.1 

3.0 
2.5 
2.3 
2.1 
2.08 

2L0 

1.85 

L8 

1.78 

L6 

L6 

2.1 

2.3 

2.16 

2.2 

2.0 

1.9 

1.85 

1.8 

1.7 

1.68 

1.75 

1.68 

L6 

L6 

L56 

1.5 

1.5 

L5 

L8 

1.7 
3.1 
2.8 
2.3 
2.0 

1.9 
1.8 
6.8 
5.4 
3.2 

2.7 

6.2 

6.5 

3.7 

2.86 

4.8 

3.0 

2.7 

2.35 

2.1 

2.0 

L9 

1.8 

2.2 

1.98 

1.8 

1.7 

1.6 

L58 

1.56 

L5 

1.48 
L42 
L40 
1.38 
1.3 

L3 

1.35 

L38 

L48 

L60 

1.70 
L60 
1.46 
1.40 
1.32 

1.32 

1.3 

L3 

1.35 

L3 

L3 

J, 

I 

4 

5 

ft 

7 

1.8 
1.6 
1.6 
4.3 

Z4 
2.0 
L9 
3.8 
3.2 

2.6 
2.2 
2.5 
2.2 
2.0 

1.9 

L8 

1.7 

1.65 

1.65 

1.7 

1.6 

L5 

1.45 

L4 

1.4 

g 

9 

"Hi" 

L6 
L5 

1.45 

L4 

L3 

L9 

1.7 

L5 

3.35 

2.8 

2.2 

L9 

L75 

1.5 

L48 

L4 

1.36 

1.3 

L7 

10 

L6 

11 

L48 

12 

L4 

O 

M 

15 

1ft 

17 

IS 

19 

» 

a 

a 

L7 

a 

L7 

M 

1.56 

a 

L45 

a 

L4 

27 

1.3 

a : 

a 

30 

3U 

Non.— Obsenrcr  made  no  report  relative  to  ice. 
by  ice  daring  the  year  ending  Sept.  30, 1913. 
Water  bekrvr  gpge  July  4-i,  Aug.  4-12,  Sept.  1-8, 13-21,  and  28-80. 


Discharge  relation  probably  not  materially  affected 
See  ''Oage"  in  station  description. 


CKEAT  EIVEB  XEAB  PABSONS,  W.  VA. 

Location. — ^At  highway  bridge,  3  milee  below  the  confluence  of  Shavers  and  Dry 
forks  and  2  miles  due  north  of  Parsons,  W.  Va. 

Beeords  available. — Crage  heights,  January  1  to  September  30,  1913.  First  dis- 
chaige  measurement  made  August  24,  1912. 

Drainage  area. — ^716  square  miles  (determined  by  West  Vii^ginia  Development  Co.). 

Oage. — Standard  chain  gage  attached  to  bridge;  gage  read  daily  morning  and  even- 
ing to  tenths.    Limits  of  use:  Half-tenths  below  4.0  and  tenths  above  4.0. 

ControL — Rocky;  probably  permanent. 

Dteharge  meaaarementB. — Made  from  downstream  side  of  bridge. 

H^ter  flow. — Discharge  relation  affected  by  ice  during  severe  winters. 

Aocoracj. — Gage-hei^t  record  probably  reliable;  data  insufficient  for  estimates  of 
dischaige. 

«820»—W8F  353—16 3 


Digitized  by 


Google 


34 


SURFACE  WATER  SUPPLY,  1913,  PART  HI. 


Ditcharge  meaaurtmenU  of  Cheat  River  near  Par9on$,  W.  Va.fintke  yean  ending  Sept,  30, 

19it-lS. 


[HydrograptMr,  H.  P.  Drake, 


of  the  Pittsburg  Hydro-EIeotrio  Ca) 


Date. 


Oase 
he^t. 


Dis- 
charge. 


Date. 


Oan 
he^t. 


Dis- 


1012. 

Aug.  24 

Do 

Dec.  20 


Feei. 

3.93 
a2.03 

2.60 


8ee.^t. 
704 
706 
454 


1913. 
May  12 

Do 

June  12 

Do 

8ept.5 , 

Do 


2.57 
a2.57 

S.02 
as.  03 

2.06 
aX06 


Set.'fL 

494 
496 
811 
810 
198 
196 


a  Same  soundhigs  used  as  for  other  measurement  oo  this  date. 

Daily  gage  height,  in  feet,  of  Cheat  River  near  Par$on$,  W,  Va.,  for  the  year  ending  Sept. 

SO,  1913.  ' 

[O.  C.  CaUihan,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

J 

4.4 
4.2 

5.6 
5.1 
5.6 

6.4 
7.1 
9.8 
7.4 
5.6. 

5.0 
6.4 
5.8 
4.8 
4.3 

4.2 
4.6 
4.4 
4.2 
3.95 

3.85 
4.2 
4.3 
5.0 
5.3 

4.5 
4.3 
4.0 
3.75 
3.45 
4.1 

4.1 

8.85 
3.9 
5.1 
4.7 

4.1 

a65 

3.15 

ao 

3.15 

4.3 
4.7 
4.0 
Z.S 
3.3 

3.05 

3.35 

3.75 

4.4 

4.6 

4.8 
4.7 
4.3 
3.7 
3.5 

a35 
3.2 
4.2 

4.2 

3.85 
3.7 
3.6 
8.5 

3.3 
3.3 
3.15 
a  15 
3.7 

5.2 
5.2 
5.4 
6.8 
6.4 

5.4 
4.6 
4.4 
4.4 
4.4 

4.2 
3.9 
Z.7 
3.7 
3.6 

3.85 
8.0 
6.8 
5.3 

1? 

4.3 
3.9 

(«) 

3.6 

3.5 

3.45 

3.35 

3.2 

8.2 

3.65 

3.9 

3.65 

3.35 

8.2 
2.95 
2.8 
2.75 
2.7 

3.6 

2.5 

8.35 

2.2 

2.15 

2.2 
8.55 
3.5 

3.8 
3.85 

4.4 

3.9 
3.5 
3.25 
3.1 

2.9 
2.9 
2.8 
2.95 
3.05 

3.35 
3.2 
2.85 
2.8 
7.5 

5.6 
Z.9 
4.4 

5.8 
5.2 

4.0 
5.4 
5.6 
4.4 
3.6 

3.4 

3.25 

8.2 

3.1 

3.45 

3.3 
2.9 
2.85 
3.2 
2.85 
3.55 

3.25 

2.9 

2.8 

2.6 

2.45 

X6 

2.36 

2.4 

2.3 

3L25 

2.7 
3.0 
6.9 
5.5 
3.96 

8.4 

3.0 

2.85 

2.85 

2.85 

2.6 
2.5 
8.96 
4.2 
3.7 

3.15 

2.7 

2.5 

2.35 

2.35 

2.25 

xas 

2 

2.15 

3 

2.15 

4 

2.06 

6 

2.05 

6.       .            

2.05 

7 

2.25 

8 

2.6 

9 

2.55 

10 

2.3 

11 

2.2 

12 

2.1 

13 

2.0 

14 

2.0 

16 

2.0 

16 

L95 

17 

2.06 

18 

3.25 

19 

3.0 

20 

2.7 

21 

5.6 

22 

5.2 

23 

5.0 

24 

4.3 

25 

3.55 

26 

2.8 

27 

2.55 

28 

2.45 

29 

2.45 

30 

2.4 

31 

(«) 

NoTK.— Observer  made  no  report  concerning  ice. 
by  ice  during  the  year  ending  Sept.  30, 1913. 


a  Gage  not  read  Apr.  3-May  31, 1913. 

Discharge  relation  probably  not  materially  affected 


CHEAT  RIVER   NEAR  MORGANTOWN,  W.  VA. 

Location. — At  highway  bridge  at  Uneva,  W.  Va.,  10  miles  above  mouth  of  river. 

Parallel  of  latitude  39**  4(/  croeees  the  river  at  this  bridge. 
Records  available.- July  8  to  December  30,  1899;  July  1  to  December  29,  1900; 

August  21,  1902,  to  December  31,  1905;  November  18,  1908,  to  September  30, 

1913. 
Drainage  area. — 1,380  square  miles. 
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Q«g«.~Staiidard  chain  gage  attached  to  bridge.  Gage  read  daily,  morning  and  even- 
ing, to  htindreddiB.  Limits  of  use:  Hundredths  below  2.0,  half-tenths  from  2.0 
to  4.5,  and  tenths  above  4.5  feet.  See  history  of  this  station  in  Water-Supply . 
FbpeiB  263  and  283. 

ControL — Probably  permanent. 

jykthMxge  zneaaurementB. — ^Made  from  upstream  side  of  bridge  or,  at  low  water, 
by  wading. 

Winter  flow. — Ice  forms  sometimes  to  a  thickness  of  several  inches,  and  laige  ice 
jams  may  affect  the  discharge  relation  during  short  periods  in  December,  January, 
and  February. 

Acemcy.— Station  not  visited  by  United  States  Geological  Survey  engineers  during 
the  year  ending  September  30,  1913.  On  November  3  and  4,  1913,  bench  marks 
and  elevation  of  the  zero  of  the  gage  were  checked  with  a  wye  level  and  two 
dischaige  measurements  were  made  by  Survey  engineers.  Measurements  check 
revised  rating  curve  used  for  1912,  as  noted  in  Water-Supply  Paper  323. 

Ditckartfe  mnuuremenis  of  Cheat  River  near  MorgorUovm^  W.  Va.^  for  the  year  ending 

Sept.  SO,  1913, 
[Hydrogmpber,  H.  P.  Drake,  engineer  of  the  Pittsburgh  Hydro-Electric  Co.] 


Date. 

he^ 

Dls- 
charge. 

Date. 

hei^. 

Di». 
charge. 

ha.  8.... 

1013. 

Fid. 
0.56 
0.56 
2.78 

2.78 

aec.-fl. 

20,100 

20,200 

746 

7S5 

JnneO... 

1013. 

Feet. 
3.88 
3.88 
2.20 
2.20 

Secft. 
2,060 

Do                        

Do 

2  870 

|faTl4 

Sept.  3 

a  320 

Do 

Do 

0  320 

•  Measurement  by  wading  one-third  mile  above  gage. 

DaUif  gage  height,  in  feet,  of  Cheat  River  near  Morgantovm,  W.  Va.,  for  the  year  ending 

Sept.  SO,  1913. 
[C.  F.  Baker,  obeerver.) 


Day. 

Oct. 

Not. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

3.7 

3.66 

3.35 

3.2 

3.06 

3.0 

XO 

2.8 

2.76 

176 

2.7 
2.6 
2.6 
2.6 
Z65 

X5 

2.46 

X46 

2.46 

2L6 

2.46 
2.6 
2.65 
2.85 
3.06 

3.0 

3.66 

3.46 

3.26 

3.1 

3.0 

2.0 

2.0 

2.86 

2.86 

2.75 

2.75 

■'6.0" 
5.4 
4.5 

4.06 

3.0 

3.66 

3.66 

3.6 

3.6 

3.36 

3.25 

3.2 

3.1 

3.06 

2.06 

2.0 

2.0 

2.0 

2.85 

2.8 

2.7 

2.66 

2.6 

2.66 

2.65 

3.2 

3.3 

3.35 

3.5 

6.0 

4.4 

3.06 

3.65 

3.45 
3.35 
3.2 
3.15 
3.2 

3.16 

3.1 

3.0 

3.06 

3.16 

3.1 
3.1 
2.86 

2.8 

2.86 

3.1 

3.26 

4.05 

6.0 

5.4 
4.6 
4.0 
5.6 
5.0 

4.8 
8.7 
0.4 
8.0 

5.2 
7.8 
6.0 
5.4 
4.7 

4.45 
4.8 
5.0 
4.0 
4.6 

4.46 

4.6 

4.4 

6.1 

6.5 

5.1 

4.6 

4.3 

4.06 

3.85 

3.86 

4.1 
4.2 
4.0 
4.0 
4.8 

4.3 

3.0 

3.86 

3.7 

3.6 

3.45 

5.5 

4.6 

4.0 

3.05 

3.55 

3.4 

3.3 

3.25 

8.3 

3.65 

4.1 

4.3 

4.16 

3.85 

3.46 
3.5 
4.3 

4.6 

4.36 

4.0 

3.75 

3.76 

3.66 

3.4 

3.16 

3.4 

3.66 

4.36 

6.3 

4.8 

4.0 

6.0 

5.6 

4.7 

4.25 

4.0 

3.85 

3.7 
3.6 
3.5 
3.4 
3.3 

4.3 
7.6 
7.6 
5.7 
5.0 
4.5 

4.26 
3.05 
3.05 
3.8 
3.6 

3.6 
3.4 
3.4 
3.3 

3.06 
3.45 
3.5 
4.0 
4.6 

6.1 

5.2 

4.6 

4.16 

4.0 

3.0 
3.7 
3.6 
3.45 
3.36 

3.25 
....... 

4.3 
4.35 

4.2 

4.0 

3.65 

3.5 

3.35 

3.3 

3.2 

3.05 

3.05 

3.0 

**2.'8*' 
2.8 
2.8 
3.2 

3.7 
3.7 

"4.'3*" 
3.85 

3.05 
4.5 
6.6 
8.2 

5.1 
6.0 
8.6 
6.6 
5.5 
8.1 

5.0 
5.0 
4.4 

3.06 
•  3.75 

3.55 
3.45 
3.6 
3.0 
3.56 

3.35 
3.15 
3.05 
3.0 
2.0 

2.76 
2.7 
2.6 
2.55 
2.5 

2.8 
2.6 
2.6 
3.3 
3.75 

4.0 

3.45 

3.85 

3.4 

3.25 

3.0 

2.85 

2.8 

2.7 

2.7 

3.1 

3.45 

3.15 

2.0 

4.3 

5.7 

4.26 

3.8 

4.7 

5.8 

5.1 
4.8 
6.0 
4.8 
4.4 

3.8 

3.6 

3.25 

3.1 

3.2 

3.6 

3.25 

3.0 

3.05 

3.05 

3.0 

3.4 

3.25 

3.0 

2.85 

2.8 

2.6 

2.5 

2.45 

2.4 

2.4 

2.4 
2.5 
2.0 
5.4 
3.0 

3.4 

3.05 

2.0 

2.85 

2.76 

2.75 
2.6 
2.55 
2.66 
3.15 

2.85 

2.7 

2.65 

2.5 

2.4 

2.3 

2  3 

J 

2.2 

3 

2.2 

4 

2  2 

S 

2.1 

1 

2.1 

r. 

2  06 

8 ;■*' 

'2  06 

• 

2  15 

10. ;*" 

2.55 

u 

2.5 

n 

2.35 

Q !.."'" 

2.25 

14 

2.15 

u 

2.15 

K 

2  1 

n 

2.0 

IS * 

2.1 

» 

2.6 

» :::  •" 

2.06 

a 

2.8 

a. 

4.8 

a ; 

3.85 
3  3 

M 

». ;::'■' 

3.05 

2.86 
2.7 

» 

» 

» :  •'• 

2.66 
2  5 

9 

» :;"'* 

2.45 

« 



Non.— Observer  made  no  notea  oonoerning  ice. 
tbi  year  flodhig  Sept.  30, 1013. 


Discharge  relation  probably  not  aiXeoted  by  ice  during 
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SURFACE   WATER  SUPPLY,  1913,  PART  HI. 


Daily  dMuarge,  in  seeond-feet,  of  Cheat  River  near  Morgantowny  W.  Va.,  for  the  year 

ending  Sept.  SO,  1915. 


Vny. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


375 
330 
330 
330 
290 

»0 
272 
272 
310 
512 

490 
400 
352 
310 
310 


255 

290 
545 
860 

no 

6,020 
2,580 
1,340 


758 
625 
512 
480 
452 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


2,200 
1,840 
1,430 
1,180 


915 

805 
710 
668 
668 

625 
545 
545 
545 
512 

480 
452 
452 
452 
480 

452 
545 
585 

758 
2,860 

2,  no 

2,080 
1,620 
1,260 
1,040 
915 


805 
806 
758 
758 
668 

668 

a  8, 680 

16,700 

9,040 

4,700 

3,150 

2,  no 

2,080 
2,080 
1,960 

1,730 
1,430 
1,260 
1,180 
1,040 

980 
860 
805 
805 
805 

758 

no 

625 
585 
545 


512 

585 

1,180 

1,340 

1,430 

1,730 
7,000 
4,320 
2,860 
2,080 

1,620 
1,430 
1,180 
1,120 
1,180 

1,120 

1,040 

915 

980 

1,120 

1,040 

1,040 

758 

a  734 

no 

710 

758 

1,040 

1,260 

3,150 

16,700 


9,040 
4,700 
6,500 
10,100 
7,000 

6,020 
25,900 
29,400 
22,300 
015,200 

8,020 
21,300 
16,700 
9,040 
5,550 

4,510 
6,020 
7,000 
6,500 
5,110 

4,510 
4,700 
4,320 
7,510 
9,550 

7,510 
5,110 
3,960 
3,150 
2.580 
2,580 


3,300 
3,620 
3,000 
6,500 
6,020 

3,960 
2,710 
2,580 
2,200 
1,960 

1,620 
9,550 
5,110 
3,000 
2,860 

1,840 
1.520 
1.340 
1,260 
1,340 

2,080 
3,300 
3,960 
3,460 
2,580 

1,620 
1,730 
3,960 


5,110 
4,140 
3,000 
2,320 
2,320 

2,080 
1,520 
1,120 
1,520 
2,080 

4,140 
8,530 
6,020 
6,500 
12,100 

10,100 
5,550 
3,790 
3,000 
2,580 

2,200 
1,960 
1,730 
1,520 
1,340 

3.960 
19,800 
20.300 
10,600 
7,000 
4,700 


3,790 
2,880 
2,860 
2,450 
1,960 

1,960 
1,520 
1,520 
1,340 
a  1,160 

980 
1,620 
1,730 
6,500 
5,110 

12,600 
8,020 
4,700 
3,460 
3,000 

2,  no 

2,200 
1,960 
1,620 
1,430 

1.260 
a2,790 
4,320 
3,960 
4,140 


3,620 
3,000 
2,080 
1,730 
1,430 

1,340 

1,180 

980 

980 

915 

0  812 
710 
710 
710 

1,180 

2,200 
2,200 
a3,080 
3,960 
2,580 

2,860 
4,700 
15,200 
23,300 
al5,400 

7,510 
16,700 
25,400 
15,200 

9,550 
22.800 


11,600 
7,000 
4,320 
2,860 
2,320 

1.840 
1,620 
1,960 

2,  no 

1,840 

1,430 

1,120 

980 

915 

805 

668 
625 
545 
512 
480 

710 

545 

545 

1,340 

2,320 

3,000 
1,620 
2.580 
1,520 
1,260 


915 

758 

no 

625 
625 

1,040 
1,620 
1,120 
805 
3,960 

10,600 
3,790 
2,450 
5,550 

11,100 

7,510 
6,020 
12,100 
6,020 
4,320 


1,520 

1,260 

915 

758 

no 

545 
480 
452 
425 
425 

425 

480 

805 

9,040 

2,  no 

1,520 
980 
805 
758 
668 


2,450 

668 

1,730 

545 

1,260 

612 

1,040 

585 

1,180 

1,120 

1,960 

758 

1,260 

625 

915 

512 

980 

480 

980 

425 

915 

375 

a  Interpolated. 

Note.— Daily  discharge  oompoted  from  a  rating  curve  well  defined  between  115  and  47,800  seoond-feet 
gage  heights  1.5  and  13.0  feet). 

Monthly  discharge  of  Cheat  River  near  Morgantown,  W.  Va.,for  the  year  ending  Sept.  ^, 

191S. 

[Drainage  area,  1,380  square  miles.] 


Month. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


Discharge  in  seoond-feet. 


Maximum. 


2.860 
16,700 
16,700 
29,400 

9,550 
20.300 
12,600 
25,400 
11,600 
12,100 

9,040 

6.020 


29,400 


MlniTnytn, 


452 

545 

512 

2,580 

1,260 

1,120 

980 

710 

480 

625 

375 

255 


255 


Mean. 


1,010 
2,320 
2.020 
9,080 
3,140 
5,250 
3,180 
6,260 
2,060 
3,110 
1,040 
729 


3,280 


Per 
square 
mile. 


0.732 
1.68 
1.46 
6.58 
2.28 
3.80 
2.30 
4.54 
1.49 
2.25 
.754 
.528 


2.38 


Run-oir 
depth  in 

icoes  on 
drainage 

area). 


i^i 


a84 

1.87 
1.68 
7.59 
2.37 
4.38 
2.57 
6.23 
1.66 
2.59 
.87 
.59 


32.24 


Accu- 
racy. 
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SHAVERS   FORK   AT  PAK80NS,  W.  VA. 

Location.— At  eteel  highway  bridge  600  feet  northwest  of  the  railroad  station  at 
Parsons,  W.  Va.,  one-thini  mile  above  confluence  with  Dry  Fork. 

BeeozdB  available.— October  H,  1910,  to  September  30, 1913. 

Draina^  area. — 210  square  miles  (Pittsburgh  Flood  Commission). 

Oag«. — Standard  chain  gage  attached  to  bridge,  read  daily  morning  and  evening  to 
tenths.  Limits  of  use:  Half-tenths  below  7.0  and  tenths  above  7.0.  Sea-level 
elevation  of  zero  of  gage,  1,631.70  feet. 

OontroL — Rocky;  probably  permanent. 

Disehaz^^  xneaaurexnents. — ^Made  from  downstream  side  of  bridge  or  (at  low 
stages)  by  wading. 

Floods. — High  waters  of  1888  and  1907  reached  a  height  of  approximately  12.5  feet 
r^erred  to  present  gage  datum. 

Point  of  zero  flow. — I^evels  run  September  4,  1912,  indicate  that  there  would  be 
no  flow  past  the  gage  if  the  river  were  to  fall  to  a  stage  of  1.8  feet±0.2  foot. 

Winter  flow. — Discharge  relation  affected  by  ice  during  severe  winters. 

▲ecnracy. — Most  discharge  measurements  at  this  station  prior  to  1913  were  made  by 
Bubeur&ce  method;  coefficients  used  in  computations  vary  from  0.88  to  0.95. 
(See  introduction  to  Water-Supply  Paper  263.)  Estimates  of  daily  and  monthly 
discharge  for  the  year  ending  September  30,  1912,  appear  excessive.  Gage- 
bei^t  record  not  thoroughly  reliable,  as  noted  in  the  footnote  to  the  table  of 
daily  gage  hei^t  in  Water-Supply  Paper  323,  page  36;  therefore  data  for  1912 
should  be  used  with  caution  and  should  be  compared  with  those  for  other  gaging 
stations  in  the  locality  and  with  records  of  precipitation. 

Cooperation. — Established  and  maintained  by  Pittsburgh  Flood  Commission  until 
taken  over  by  the  United  States  Geological  Survey,  July  1,  1912. 

DitdHxrge  nuaturemerUs  of  Shavers  Fork  at  PanonSf  W.  Va.,  in  the  year  ending  Sept.  SO, 

1913. 

(Hydrognpher,  H.  P.  Drake,  engineer  of  the  Pittsburgh  Flood  Commiasion.) 


Date. 

hdSfTt. 

Dis- 

Date. 

heilg^t. 

Dl». 
charge. 

I>«e.34.. 

1912. 

FeeL 
3.18 

3.23 
3.23 

Sec-ft. 
144 

176 
177 

June  12.. 

1913. 

Feet. 
3.36 
3.36 
2.78 
2.78 

See.-ft. 
256 

1913. 

Do 

259 

Sept.S 

a50 

MsTlO 

Do 

a  52 

^Jo::::::::::::::::::::: 

•Mmtarement  made  by  wadfaig  at  a  section  aboot  300  feet  above  Western  Maryland  Railroad  bridge. 
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SURFACE   WATER   SUPPLY,  1913,  PART  HI. 


Daily  gage  height,  infeet,  of  Shavers  Fork  at  P arsons ,  W.  Va.yfor  the  yean  ending  Sept. 

SO,  1911-1913, 

(R.  W.  Etbos,  olMerver.] 


Day. 

Oct. 

Nov, 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1911.  a 
1 

2.97 
2.97 
3.07 
2.97 
2.97 

3.07 
2.97 
2.97 
2.97 
2.97 

2.97 
2.97 
2.97 
2.77 
2.97 

2.97 
2.77 
2.87 
2.87 
2,87 

2.77 
2.87 
2.87 
2.87 
2.97 

3.77 
3.67 
3.67 
4.87 
3.97 

3.20 
3.40 
3.30 
3.20 
3.10 

4.20 
6.50 
4.20 
4.00 
3.90 

3.80 
3.60 
3.60 
3.40 
3.40 

3.60 
3.40 





3.60 

3.60 
3.60 
3.40 
3.30 
3.40 

4.54 
3.54 
3.54 
3.74 
3.54 

3.24 
3.24 
3.14 
2.94 
3.04 

3.14 
3.14 
3.14 
2.94 
2.94 

2.94 
2.94 
2.94 
8.14 
3.04 

2.94 
3.04 
3.14 
3.74 
3.74 

3.64 
3.24 
3.24 
3.84 
6.94 
4.84 

3.90 
3.90 
3.80 
3.70 
3.80 

3.60 
3.40 
3.60 
3.40 
3.30 

3.20 
3.30 
3.40 
3.50 
3.60 

4.00 
4.60 
4.20 
4.30 
4.20 

4.10 
3.70 
4.00 
4.20 
4.60 

6.00 
6.10 
5.00 
4.90 
4.60 
6.00 

3.90 
4.60 
6.90 
6.30 
4.70 

3.90 
3.70 
3.60 
3.60 
3.20 

3.20 
3.50 
7.20 
6.50 
5.60 

6.60 
4.60 
4.10 
3.90 
3.80 

3.60 
4.50 
4.50 
4.40 
4.60 

4.80 
6.70 
6.60 
6.30 
9.90 
6.90 

6.4 
6.0 
4.9 
4.6 
4.3 

4.0 
4.0 
3.6 

**6.*2"* 

6.3 
5.0 
6.1 
6.0 
4.9 

4.8 
4.6 
4.6 
4.8 
6.1 
4.8 

5.78 
4.48 
4.18 
4.08 
3.88 

3.88 
3.78 
3.68 
3.88 
3.78 

3.68 
3.78 
3.48 
3.48 
3.38 

3.38 
3.48 
3.58 
3.48 
3.68 

3.58 
3.48 
3.28 
3.28 
3.08 

3.28 
3.28 
3.18 

4.2 
4.1 
3.6 
3.2 
3.2 

3.0 
3.0 
3.1 
3.0 
3.1 

3.2 
3.3 
3.2 
3.1 
3.0 

3.1 
3.0 
3.2 
8.6 
8.7 

3.8 
3.9 
4.3 
4.4 
4.6 

6.1 
7.4 
6.6 
5.6 

3.08 
3.2ft 
3.2ft 
3.2ft 
3.26 

3.3ft 
4.56 
4.46 
2.96 
4.16 

4.06 
3.96 
4.46 
4.9ft 
6.2ft 

6.06 
3.96 
3.86 
4.06 
4.66 

4.4ft 
4.3e 
4.06 
3.96 
3.8ft 

3.6ft 
3.4ft 
3.4e 
3.66 
3.8ft 
4.0ft 

6.4 
6.4 
5.2 
6.0 
4.8 

4.7 
6.0 
6.2 
5.3 
6.4 

5.2 
5.3 
4.6 
4.8 
5.3 

7.8 

"**ft.*i' 
5.7 
4.8 
4.7 

4.7 
4.6 
6.0 
5.2 
6.0 
5.0 

3.94 
4.44 

4.54 
4.64 
ft.  24 

5.ft4 
5.ft4 
6.44 
5.24 
6.04 

4.84 
4.64 
4.84 
5.04 
5.ft4 

4.74 
4.44 

4.44 
4.04 
4.64 

4.84 
6.04 
4,84 
4.24 
4.04 

4.14 
4.04 
3.84 
4.04 
3.04 

5,0 
5.1 
4,9 
4.  ft 

4.5 

4.  ft 
4.2 
4.1 
4.0 
4.2 

4.1 
8.  ft 
3.4 
3.6 
3.4 

3.3 
8.  ft 
3.5 
4.0 
4.0 

8.8 
8.7 
8.6 
8.4 
3.6 

3.6 
3.4 
3.6 
3.6 
3.5 

3.62 
3.62 
3.42 
3.52 
3.ft2 

3.52 
3.42 
3.52 
3.42 
3.32 

3.02 
3.12 
3.02 
3.12 
3.22 

2.92 
3.02 
2.92 
2.82 
2.82 

2.92 
2.82 
1.92 
2.62 
2.62 

2.72 
4.22 
4.02 
3.82 
3.72 
3.72 

3.2 
8.1 
8.2 
8.2 
3.1 

8.4 
3.5 
8.4 
8.3 
4.0 

3.8 
7.0 
6.3 
ft.0 
5.8 

ft.1 
5.9 
5.0 
4.  ft 
4.0 

3.7 
8.7 
8.  ft 
8.5 
3.4 

3.2 
8.4 
3.1 
3.2 
3.1 
3.1 

3.60 
3.60 
3.60 
3.40 
3.40 

3.60 
3.80 
4.00 
3.90 
3.80 

3.90 
3.80 
3.80 
4.00 
3.90 

3.80 
8.70 
4.40 
4.00 
4.00 

8.80 
3.80 
8.70 
3.80 
4.00 

3.80 
4.00 
3.80 
3.70 
3.40 

3.0 
8.1 
8.0 
8.1 
8.0 

2.1 
8.1 
3.0 
2.1 
2.8 

2.8 
2.8 
2.6 
2.8 
2.8 

2.8 
2.9 
4.4 

4.5 
4.  ft 

8.1 
8.9 
4.0 
4.0 
3.0 

3.1 
8.9 
8.7 
3.9 
3.  ft 

3.38 
3.08 
2.78 
2.78 
2.78 

2.78 
2.88 
2.78 
2.78 
2.fi8 

2.88 
3.38 
3.18 
3.08 
2.98 

2.98 
2.98 
2.78 
2.88 
2.08 

2.78 
2.78 
2.98 
2.88 
2.78 

2.78 
2.78 
2.68 
2.58 
2.68 
2.88 

3.4 
8.8 
8.8 
4.8 
4.4 

4.3 
4.2 
3.1 
3.ft 
8.8 

8.8 
8.3 
8.5 
8.4 
4.2 

4.0 
4.0 
ft.3 
ft.0 
4.4 

4.0 
7.  ft 
ft.  ft 
5.0 
8.0 

4.2 
4.4 

4.0 
8.9 
4.2 
4.1 

2.7ft 
2.70 
2.9ft 
2.8ft 
2.7ft 

2.00 
1.80 
2.5ft 
2.60 
2.5ft 

2.4ft 
2.4ft 
2.3ft 
2.4ft 
2.5ft 

2.80 
2.00 
2.50 
2.50 
2.50 

2.60 
2.6ft 
2.80 
2.60 
2.8ft 

2.5ft 
2.4ft 
2.60 
2.80 
2.9ft 
ft.  36 

4.1 
8.2 
8.8 
3.8 
8.2 

3.1 
8.2 
8.2 
8.2 
3.1 

3.0 
8.0 
8.1 
3.0 
3.0 

8.1 
3.0 
2.9 
8.0 
8.1 

8.3 
3.2 
8.0 
8.4 
8.2 

8.4 
3.ft 
3.4 
3.3 
8.8 
8.4 

4.M 

2:::::...: 

3.74 

3 1 

3.54 

4 1 

3.44 

6::::::::::::::j::...:: 

8.84 

e    ! 

8.34 

7 ' 

8.14 

8 

8.24 

9 

2.94 

10 

2.74 

U 

8.74 

12 

4.34 

13 

8.74 

14 

2.89 
2.89 

2.80 
2.80 
2.89 
2.80 
2.80 

2.89 
2.89 
3.10 
3.20 
3.00 

3.00 
3.00 
3.00 
3.03 
3.01 
3.00 

5.72 
6.12 
4.72 
4.72 
4.02 

4.32 
4.72 
5.32 
4.72 
4.92 

6.02 
3.82 
4.22 
3.90 
4.10 

4.70 
4.00 
7.40 
6.00 
4.60 

4.20 
4.50 
4.60 
4.40 
4.00 

4.00 
3.60 
3.40 
3.30 
3.40 
3.30 

8.74 

15 

2.84 

1ft 

0.74 

17 

5.44 

18 

4.34 

19 

8.74 

20 

8.94 

21 

4.04 

22 

8.94 

23 

8.84 

24 

3.74 

26 

8.74 

2ft 

8.84 

27 

8.94 

28 

4.04 

29 

8.94 

30 

8.74 

31 

1912. 
1 

3.4 

2 

8.3 

3 

3.2 

4 

8.01 

5 

8.02 

ft 

8.01 

7 

2.81 

8 

2.81 

9 

2.72 

10 

2.10 

11 

2.01 

12 

2.01 

13 

2.08 
I02 

14 

16 

2.82 

1ft 

3.00 

17 

3.02 

18 

8.01 

19 

2.90 

20 

3.02 

21 

3.00 

22 

3.00 

23 

3.22 

24 

4.80 

26 

5.0 

28 

4.05 

27 

4.06 

28 

3.88 

29 

3.66 

30 

3.42 

31 

a  This  and  all  similar  headings  in  this  paper  indicate  the  year  ending  Sept.  30  (cUmatio  year),  which 
indudes  three  months  of  the  preceding  calendar  year. 
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Daify  gage  height ,  in  feel,  of  Shavers  Fork  at  Parsons,  W.  Va,yfor  the  years  ending  Sept. 

30, 1511-iW^— Continued. 


JHj, 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Bept 

1912. 
1 

3.30 
3.22 
3.2S 
3.02 
3.10 

3.06 
3.00 
3.10 
295 
292 

285 
276 
3.00 
3.10 

285 

290 
280 
292 
3.10 
296 

280 
295 
202 
3.45 
300 

355 
250 
295 
283 
330 
225 

3.23 
20B 
3.00 
283 
270 

288 

208 

6.2 

6.0 

4.18 

398 
3.73 
3  78 
3.93 

3.78 

273 
258 
268 
263 
248 

238 
240 
233 

230 
238 

233 
218 
228 
212 
287 

287 
297 
207 
202 
207 

287 
272 
287 
2  77 
3.72 

267 
3.47 
242 
212 
202 

217 
207 
217 
212 
207 

202 
297 
277 
287 

2*27* 
217 
207 
5.15 
6.25 

4.2 

4.0 
29 
4.0 
4.2 

4.35 

6.3 

6.6 

6.0 

4.35 

4.2 

4.0 
4.1 
4.0 
4.0 

4.1 

295 

4.0 

4.0 

295 

22 
4.0 
4.05 
4.0 
4.0 

4.2 
4.1 
4.0 
28 
29 
265 

285 

29 

4.3 

4.4 

4.35 

4.0 
26 
25 
24 
23 

24 
4.5 
4.3 
4.3 
4.15 

4.0 
245 
235 
225 
24 

23 
4.0 
4.1 
28 
235 

25 
26 
27 

4.1 
4.0 
29 
28 
26 

27 
28 
3.7 
4.0 
4.2 
4.5 
4.7 
4.6 
4.3 
6.1 

4.9 
4.6 
4.4 
4.4 
4.2 

4.3 
4.0 
28 
2  4 
4.0 

4.6 
7.3 
6.6 
4.8 
4.6 
4.1 

4.2 
4.05 
4.0 
27 
2  8 

28 
27 
2  5 
2  45 
25 

26 
27 
4.2 
4.6 
5.2 

5.4 
4.8 
4.6 
4.4 
4.8 

4.3 
4.1 
4.0 
2  8 
26 

27 
4.0 
4.2 
4.4 

4.6 

4.0 
28 
26 
26 
255 

26 
2  4 
235 
235 
23 

22 
21 
20 
22 
23 

25 
4.0 
4.4 
4.3 
4.1 

4.2 
4.6 
5.1 
6.3 
4.6 

6.2 

6.25 
6.45 
5.2 
6.35 
5.3 

4.5 
4.0 
2  75 
2  7 
26 

275 
285 
2  8 
285 
275 

265 
23 
23 
22 
22 

205 
20 
20 
295 
285 

28 
20 
215 
235 
2  46 

2  45 
245 
23 
23 
22 

20 
20 

'22" 
2  2 
23 
5.45 

6.0 

4.55 

4.7 

4.65 

5.0 

4.5 
4.3 
4.5 
4.15 
26 

2  45 

235 

23 

23 

266 

2  45 
23 
2  2 
225 
22 
275 

2  4 
23 
2  2 
215 
20 

295 
29 
29 
29 
28 

295 

215 

6.7 

4.95 

4.05 

4.0 

'*3."35' 
225 
22 

21 
20 
4.05 
2  4 
22 

22 
23 
22 
215 
205 
20 

3.1 

2. 

3  05 

S 

4 

29 
2  9 

5 

28 

e. 

7  8S 

7 

2.9 

8 

3  06 

9 

3.3 

10 

3.2 

11 

8.1 

12 

20 

13 

3.0 

14 

2.9 

IS 

29 

16 

275 

17 

245 

18 

266 

19 

3.45 

20 

225 

21 

6.4 

22 

4.6 

21 

3.86 

21 

3.5 

2S 

3.3 

26. 

226 

27.           

3.15 

28 

8.1 

29 

3.1 

10 

3.06 

31 

KoT«.~Discbarge  relatloD  probably  affected  by  toe  about  Dec.  25, 1912,  to  Jan.  1, 1913,  and  Feb.  8  to 
16^  1913.  Obeenrer  reported  river  frosan  over  Dec.  25-26,  **  toe  going  out''  Dec.  80,  and  ''toe  backing  up," 
D«c31,101Z 

Daihf  diMharge,  in  seexmd-feet,  of  Shavers  Fork  at  Parsons,  W.  Va.,  for  the  years  ending 

Sept.  SO,  1911-191S. 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1911. 
1..... 

94 
94 
118 
94 
94 

118 
94 
94 
94 
94 

94 
94 
94 
68 
94 

94 
68 
74 
74 
74 

68 
74 
74 
74 
94 

476 
332 
390 
1,740 
660 

1,200 
314 

*462' 
452 

314 
169 
160 
636 
3.420 
1,700 

590 
1,240 
3,350 
2,360 
1,500 

500 
420 
350 
290 
155 

155 

200 

5,890 

4,470 

2,670 

2,830 

1,240 

785 

500 

600 

350 
1,240 
1,240 
1,120 
1.370 

1,640 
3,000 
2,830 
2.360 
12,300 
3,350 

3,140 

1,220 

809 

766 

672 

572 
484 
406 
672 
484 

406 
484 
279 
279 
226 

226 
279 
83S 
279 
406 

338 
279 
183 
183 
120 

183 
183 
149 

115 
176 
176 
176 
176 

217 

1,320 

1,190 

92 

848 

745 

647 

1,190 

1,860 

2,300 

2,000 
647 
664 
746 

1,460 

1,190 

1,070 

745 

647 

554 

326 
268 
268 
392 
554 
745 

628 
1,170 
1.200 
1,420 
3,980 

2,900 
2,900 
2,570 
2,770 
1,960 

1,700 
i;420 
1,700 
1,980 
2,900 

1,560 
1,170 
1,170 
725 
1,420 

1,700 

1.980 

1,700 

034 

725 

827 
725 
536 
725 
378 

364 
364 
246 
302 
364 

302 
246 
302 
246 
199 

105 

131 

105. 

131 

162 

83 
106 
83 
65 
65 

83 
65 
83 
38 
38 

51 
912 
705 
518 
436 
436 

350 
350 
350 
235 
235 

350 
500 
685 
500 
500 

600 
500 
500 
685 
500 

500 
420 
1,120 
685 
685 

600 
500 
420 
500 
685 

500 
685 
500 
420 
235 

226 
120 
59 
59 
59 

50 
46 
60 
50 
46 

76 

226 
140 
120 
96 

96 
96 
59 
76 
46 

59 
59 
96 
76 
59 

59 
59 
46 
34 
46 
76 

56 
56 
02 
72 
66 

43 
72 
32 
43 
32 

23 
23 
16 
23 
32 

43 
43 
32 
32 
32 

43 
43 
72 
43 
72 

32 
23 
43 
72 
02 
4,200 

1,420 
452 

S. 

8,.. 

314 

4    . 

267 

5... 

206 

6 

206 

7 

137 

8. 

160 

9      

87 

10 

64 

11        

452 

12.  

1,060 
452 

13        

14 

77 
77 

62 
77 
77 
62 
77 

77 
77 
126 
166 
100 

100 
100 
100 
108 
102 
100 

462 

IS        

69 

16      

4,960 
2.570 

17 

18    

1.060 

19 

462 

30        

628 

21 

725 

22         

628 

23 

636 

21             

452 

25 

462 

26           

536 

27      

628 

28 

725 

29 

628 

36             

462 

SI...!I 
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40  SURFACE  WATER   SUPPLY,  1&13,  PART  HI. 

Daily  discharge,  in  second-feet ,  of  Shavers  Fork,  at  ParsoTis.  W.  Va,,for  the  years  ending 
Sept.  SO,  1911-1913— Gontmaed, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1912. 
1 

3,030 
2,000 
1,530 
1,630 
1,400 

1.020 
1,630 
2,390 
1.630 
1,810 

1,050 

518 

912 

590 

785 

1,500 

685 

6,330 

1,920 

1,370 

890 
1,240 
1,370 
1,120 

685 

685 
290 
235 
190 
235 
190 

190 
162 
172 
105 
125 

112 
100 
125 
90 
83 

70 
65 
100 
125 
70 

79 
62 
83 
125 
90 

62 
90 
105 
262 
350 

320 
290 
90 
67 
190 
172 

165 
236 
190 
165 
125 

800 
2,670 
800 
685 
690 

600 
350 
290 
235 
235 

290 
235 
350 
700 
1,200 

900 
700 
500 
420 
360 

290 
350 
235 
190 
235 

166 
120 
100 
67 

48 

76 

108 

3,900 

3,530 

869 

666 
444 

484 
618 

484 

444 
338 
406 
371 
279 

226 
235 
204 
190 
226 

204 
149 
183 

131: 

74 

690 
690 
600 
420 
600 

360 
235 
290 
236 
190 

156 
190 
235 
290 
350 

685 
1,370 

890 
1,000 

890 

785 
420 
68.5 
890 
1,370 

1,920 
2,060 
1,920 
1,780 
1,370 
1,920 

74 
94 
118 
105 
118 

663 
436 
563 
476 
436 

332 
274 
246 
131 
105 

146 
118 
146 
131 
118 

105 
94 
68 
74 

2,510 
1,920 
1,780 
1,370 
1,000 

685 

890 
785 
350 
156 

2.510 
2,510 
2,210 
1,920 
1,640 

1,600 
1,920 
2,210 
2,360 
2,510 

2,210 
2,360 
1,370 
1,640 
2,360 

6,110 
6,000 
3,500 
2,000 
2,200 

2,700' 
3,710 
3,000 
1,640 
1,500 

1,500 
1,370 
1,920 
2.210 
3,530 
1,920 

800 
700 
605 
520 
365 

440 
520 
440 
700 
905 

1,260 
1,520 
1,260 
1,020 
2,070 

1,790 
1,390 
1,140 
1,140 
905 

1,020 
700 
520 
245 
700 

1,390 
6,110 
4,670 
1,660 
1,390 
800 

1,920 
2,060 
1.780 
1,370 
1,240 

1,370 
800 
785 
685 
890 

785 
350 
235 
290 
235 

190 
350 
290 
685 
685 

500 
420 
350 
235 
290 

350 
235 
290 
350 
290 

905 
750 
700 
440 
620 

620 
440 
300 
272 
300 

365 

440 

905 

1,260 

2,220 

2,510 
1,660 
1,260 
1,140 
1,020 

1,020 
800 
700 
520 
365 

440 

700 

905 

1,140 

1,390 

155 
125 
166 
166 
125 

236 
290 
236 
190 
685 

600 
5,470 
4,090 
3,530 
3,170 

3,710 
3,350 
1,920 
1,370 
685 

420 
420 
350 
290 
235 

155 
235 
125 
155 
125 
125 

700 
520 
365 
365 
332 

300 
246 
222 
222 
198 

158 
124 
98 
158 
198 

300 

700 

1,140 

1,020 

800 

905 
1,390 
2,070 
4,090 
1,390 

2,220 
4,000 
4,380 
2,220 
2,440 
2,360 

100 
125 
100 
125 
100 

125 
125 
100 
126 
62 

62 
62 
36 
62 
62 

62 

79 

1,120 

1,240 

1,370 

7S5 
690 
685 
685 
100 

125 
690 
420 
690 
350 

1,260 
700 
480 
440 
366 

480 
562 
620 
662 
480 

332 

198 
198 
158 
158 

111 
98 
98 

87 
66 

66 
98 
141 
222 
272 

272 
272 
198 
198 
158 

235 

190 

190 

1,640 

1,120 

1,000 
890 
125 
360 
190 

190 
190 
290 
236 
890 

685 

685 

4,090 

3,530 

1,120 

686 
6,790 
4,670 
1,920 
7,740 

890 
1,120 
685 
690 
890 
785 

08 
98 
110 
120 
140 

150 
158 
158 
198 
2,690 

1,930 
1,320 
1,520 
1,460 
1,930 

1,260 

1,020 

1,260 

852 

366 

272 
222 
198 
198 
332 

272 
198 
158 
178 
158 
480 

786 
165 
190 
190 
165 

125 
155 
156 
165 
125 

100 
100 
125 
100 
100 

125 
100 
79 
100 
125 

190 

m 

350 
235 
155 

235 
360 
235 
190 
190 
236 

245 
198 
158 
141 
98 

87 
76 
76 
76 
66 

87 

141 

4,870 

1,860 

750 

700 
0  461 
222 
178 
168 

124 
98 
760 
245 
158 

158 
198 
158 
141 
HI 
98 

335 

2 

190 

8 

4 

156 
108 

5 

106 

e 

102 

7 

<M 

8 

<M 

9 

61 

10 

125 

U 

102 

12 

106 

13 

106 

14 

106 

16 

66 

16 

100 

17 

105 

18 

103 

19 

70 

20 

2,210 

2,360 
1,920 
2,060 
1,920 
1,780 

1,&}0 
1,370 
1,240 
1.610 
2,060 
1,640 

""766* 
605 
700 
905 

1,080 
4,090 
4,670 
3,630 
1.080 

905 
700 
800 
700 
700 

800 
652 
700 
700 
652 

620 
700 
750 
700 
700 

905 
800 
700 
520 
605 
402 

600 

590 

1,000 

1,120 

1,370 

3,710 
6,330 
4,470 
2,K30 

562 

605 

1,020 

1,140 

1,080 

700 
365 

'272' 
222 

178 
245 

198 
700 
800 
520 
222 

300 
365 
440 

105 

21 

100 

22 

100 

23 

183 

24 

1,040 
1,930 

25 

26 

735 

27 

735 

28 

518 

29 

330 

30 

246 

31 

1913. 
1 

134 

2 

HI 

3 

76 

4 

76 

5 

56 

6 

66 

7 

76 

8 

HI 

9 

196 

10 

158 

11 

134 

12 

08 

13 

96 

14 

76 

15 

76 

16 

48 

17 

16 

18 

333 

19 

272 

20 

178 

21 

2,510 

1380 

562 

22- 

23 

24 

300 

26.... 

198 

26 

178 

27 

141 

28 

134 

29 

124 

30 

HI 

31 

a  Interpolated. 

N(y>v.— Dafly  discharge  computed  from  a  fairly  well  defined  rating  curve.  See  "Accuracy"  In  statloo 
desoriptlon. 

Discharge  estimated,  because  of  ice.  from  gage  heights,  observer's  notes,  and  discharge  of  adjacent 
d'^inage  areas,  as  follows:  Dec.  3  to  23, 1910, 80  second-feet;  Jan.  7  to  19, 1912, 300  second-feet;  Feb.  6  to  30, 
1912. 100  second-feet;  Dec.  25, 1012,  to  Jan.  1, 1913, 400  second-feet;  Feb.  8  to  16, 1013, 400  second-feet.  Mean 
discharge,  Oct.  1  to  13, 1910,  estimated  In  order  to  complete  the  year  ending  Sept.  30, 1911,  as  100  second- 
feet.  Dady  discharge,  Nov.  18  to  23. 1911,  Mar.  17  to  21, 1912,  and  July  3  to  6. 19i3,  estimated  because  gage 
vas  not  read.  Dauy  discharge.  May  23  and  Aug.  7, 1911,  obtained  by  adding  1  foot  to  reported  gage 
hei^t  before  entering  rating  table. 
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Monthly  (Hsdutrge  of  Shaven  Fork  at  ParsonSy  W.  Va.,  for  the  years  ending  Sept.  SO^ 

1911-191S. 

Prainage  area,  310  square  mflee.) 


Discharge  in  seoond-feet. 

Run-off 
(depth  in 
inches  on 
drainage 

Month. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

1911. 
Oetober 

06.2 

103 

339 
1,970 

407 

754 
1,570 

237 

512 
80.7 

180 

706 

a453 

.914 

1.61 

9.38 

2.37 

3.59 

7.48 

1.13 

2.44 

.384 

.857 

3.36 

a  52 

1.02 
1.86 

ia8i 

2.47 
4.14 
8.34 
1.30 
2.72 
.44 
.99 
3.75 

C. 

Novembv  

1,740 
3,430 
12,300 
3,140 
2,300 
3,080 

012 
1,120 

226 
4,200 
4,950 

68 

B 

Dtcembtr 

D 

JmoMT 

155 

120 
93 

378 
38 

386 
34 
16 
54 

c 

FAniary 

B 

ifaST:;...    :..::: 

B 

April 

B. 

1^....                  ...     . 

B. 

joi....:...:..: 

B. 

July 

C. 

Afljoft 

D 

c. 

The  year 

12,300 

504 

2.83 

38.36 

1912. 
October 

6,330 
3,670 
2,060 
2,510 
6,330 
6,110 
2,060 
5,470 
1,370 
7,740 
785 
1,920 

100 
125 
155 

1,340 
506 
809 

1,130 
886 

2,420 
680 

1,060 
339 

1,440 
186 
288 

6.38 
2.40 
3.85 
5.38 
4.23 
11.5 
3.34 
5.06 
1.61 
6.86 
.886 
1.37 

7.36 
2.68 
4.44 
6.20 
4.55 
13.26 
3.62 
5.82 
1.80 
7.91 
L02 
1.53 

B 

C. 

Decembv 

c 

iutaarj.. . 

D. 

Frtnniy 

c 

iSS^....::.:.. ....::..- 

1,370 
190 
125 

C. 

April 

B 

MSy^v::::::::::::::::::::: 

B. 

JWMi                                                 

c 

July 

125 
79 

B. 

AtlgPfCt -    r   .-■■-.     . 

B 

9»ft^mb«t                            

C. 

Tbeyetr.  

7,740 

929 

4.43 

60.19 

1913. 
Octobv 

350 
3,000 

563 
4,670 

65 

48 

133 
511 
254 

1,040 
483 

1,250 
864 

1,150 
308 
626 
415 
267 

.633 
3.43 
L31 
4.96 
3.30 
5.96 
4.11 
5.48 
1.47 
3.96 
1.98 
1.27 

.73 
2.71 
1.40 
6.71 
2.40 
6.86 
4.59 
6.32 
1.64 
a  44 
3.28 
1.42 

B. 

Novembv 

B 

December 

C. 

i«™rT^ 

402 

B 

FebrxMry 

c. 

ItoS^;                        

6,110 
2,510 
4380 
1,260 
2,590 
4,870 
2,510 

245 
272 
98 
56 
98 
56 
16 

B 

April 

B. 

11^..:              

B 

jS::::::::  :::::::::::::::.:...:::::: 

B. 

Joly 

B 

An^ost 

B. 

fisplonber 

B 

The  year       

6,110 

611 

2.91 

39.50 

Mora.— See  *<  Accuracy  "  in  station  description  and  footnote  to  table  of  daily  discharge. 
TOUGHIOGHENY   RIVER   AT   CONFLUENCE,  PA. 

Loeation. — ^At  highway  bridge,  about  half  a  mile  from  the  railroad  station  at  Con- 
fluence, Pa.,  about  half  a  mile  above  the  mouth  of  OisBelman  River. 

Beoords  available.— ^ptember  15,  1904,  to  September  30,  1913. 

'Druinage  area. — 435  square  miles. 

Omge, — Chain  gage  attached  to  bridge;  read  once  daily  in  the  afternoon  to  half -ten  the. 

Control. — Probably  permanent. 

Diachaz;^  measurements. — ^Made  from  upstream  side  of  bridge. 

Winter  flow. — Discharge  relation  occasionally  affected  by  ice. 

Aeevacy. — Discharge  measurements  made  during  1911  and  1912  indicate  marked 
effect  from  backwater  at  this  station;  estimates  of  discharge  withheld.  For  a 
statement  of  general  conditions  at  this  station  see  Water-Supply  Papers  263 
and  283. 
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SURFACE  WATER  SUPPLY,  1913,  PART  HI. 


Ck>oporation.— Station  maintained  by  the  Water  Supply  Communion  (A  Pennayl- 
vania,  which  supplied  all  records  for  the  year  ending  September  30,  1913. 

Diicharge  meamrementi  of  Yougkiogheny  River  at  Confixunu,  Pa,,  in  the  year  ending 

Sept.  30, 191S. 

[Hjdiognph«r,  R.  A.  Boehrlngor,  an  flngiiwcr  of  the  Peniuyhraiiia  Water  Sapply  CommJasion.] 


Date. 

hei^t. 

DIa- 
charge- 

Dec.4 

FttL 

2.50 
•  1.98 

8ee.^ 
414 

Aug.  12 

151 

a  Measurement  made  by  wading  at  a  section  at  the  bridge. 

Daily  gage  height,  in  feet,  of  Yougkiogheny  River  at  Confluence,  Pa.,  for  the  year  ending 

Sept.  SO,  191$. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

3.12 
2.92 
Z77 
Z02 
2.52 

2.42 
2.32 
2.22 
2.12 
2.12 

2.12 
2.12 
2.12 
2.07 
2.07 

2.07 
Z02 
2.02 
2.02 
1.97 

1.97 
1.97 
2.32 
2.72 
2.72 

2.82 
2.67 
2.52 
2.37 
2.27 
2.17 

Z16 
Z16 
2.11 
Zll 
ZOO 

ZOO 
3.61 
5.10 
4.01 
3.31 

3.06 
Z96 
Z86 
Z96 
Z81 

Z71 
Z61 
Z56 
Z46 
Z41 

Z36 
Z31 
Z20 
Z21 
ZIO 

ZU 
Zll 
ZOO 
ZOl 
ZOl 

ZOl 
ZOO 
Z50 
Z40 
Z41 

3.80 
3.90 
3.40 
3.16 
Z05 

Z70 
Z50 
Z36 
Z36 
Z40 

Z40 
Z40 
Z50 
Z80 
3.00 

Z90 
Z80 
Z85 
Z50 
Z25 

ZOO 
ZIO 
Z40 
Z65 
4.50 
5.70 

4.50 
3.80 
5.90 
4.80 
4.50 

5.00 
8.50 
11.70 
7.70 
6.10 

5.70 
10.00 
6.85 
5.20 
4.40 

4.35 
4.40 
4.50 
4.30 
3.90 

3.95 
3.70 
3.60 
4.65 
4.70 

4.25 
3.96 
3.70 
3.50 
3.30 
3.50 

3.30 
3.10 
3.20 
3.80 
3.45 

3.20 
3.00 
3.00 
Z90 
Z90 

3.26 
3.80 
3.50 
3.25 
3.10 

3.00 
Z85 
Z75 
Z65 
Z65 

Z90 
3.40 
3.30 
3.20 
3.10 

3.00 
3.00 
4.75 

3.80 
3.40 
3.30 
3.20 
3.10 

3.00 
Z90 
Z85 
Z75 
3.00 

4.05 
3.80 
3.65 
4.50 
4.40 

3.90 
3.60 
3.40 
3.25 
3.15 

3.06 
3.00 
3.00 
Z95 
3.00 

4.70 
6.75 
5.50 
4.46 
3.96 
3.80 

3.66 
3.61 
3.71 
3.81 
3.61 

3.26 
3.11 
3.01 
Z91 
Z71 

Z71 
3.01 
3.61 
8.71 
4.46 

4.26 
3.85 
3.56 
3.36 
3.11 

Z96 
Z91 
Z81 
Z76 
Z76 

Z71 
Z66 
Z61 
Z61 
Z71 

Z66 
Z61 
Z56 
Z61 
Z51 

Z51 
Z61 
Z46 
Z46 
Z41 

Z41 
Z41 
Z51 
Z91 
3.11 

3.41 
3.61 
3.11 
3.01 
Z91 

3.31 
4.01 
7.06 
8.21 
5.31 

4.21 
7.71 
6.41 
5.61 
5.01 
5.21 

4.82 
4.42 
3.92 
3.52 
3.32 

3.17 
3.07 
3.42 
3.12 
Z92 

Z72 
Z67 
Z47 
Z37 
Z27 

Z27 
Z22 
Z22 
Z32 
Z27 

Z27 
Z22 
Z22 
Z22 
Z22 

Z17 
Z82 
Z72 
Z62 
Z52 

Z52 
Z62 
Z57 
Z47 
Z42 

Z37 
Z32 
Z27 
Z27 
Z22 

Z17 
Z17 
Z27 
Z72 
3.02 

3.82 
Z82 
Z72 
Z62 
Z62 

Z42 
Z37 
Z32 
Z27 
Z52 

Z42 
Z32 
Z22 
Z17 
Z12 
Z07 

Z02 
Z02 
1.97 
1.92 
1.82 

1.82 
1.82 
1.77 
1.77 
1.72 

1.72 
1.02 
Z52 
Z36 
ZOO 

ZOl 
1.96 
1.91 
1.91 
1.86 

1.81 
1.76 

i.n 

1.66 
1.61 

1.66 
1.61 
1.51 
1.46 
1.46 
1.46 

1.45 

2 

1.40 

3 

1.40 

4 

1.40 

5 

1.S5 

6 

1.35 

7 

1.35 

8 

1.40 

9 

1.45 

10 

1.40 

11 

1.40 

12 

1.45 

13 

1.40 

14 

1.40 

16 

1.40 

16 

1.35 

17 

L35 

18 

1.40 

19 

1.00 

20 

ZOO 

21 

Z20 

22 

Z35 

23 

Z20 

24 

ZOO 

25 

1.90 

20 

1.80 

27 

1.65 

28 

1.56 

29 

L46 

30 

1.65 

31 

Note.— On  Dec.  14, 1912,  ice  formed  along  the  shores.    Discharge  relation  probably  not  affected  by  ice 
daring  the  year  ending  Sept.  30, 1913. 

GASSELMAN  RIVER  AT  MARKLETON,  PA. 

Location. — ^At  highway  bridge  at  the  Baltimore  &  Ohio  Railroad  station  at  Markle- 
ton,  Pa. 

Becords  available.— August  25  to  September  30, 1913. 

Drainage  area. — 365  square  miles  (Water  Supply  Commission  of  Pennsylvania). 

Ga^. — Chain  gage  attached  to  bridge;  read  daily  morning  and  evening  to  hun- 
dredths. 

ControL — Bed  consists  of  gravel  and  bowlders. 
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Biaeharge  zneasurementa. — ^Made  from  downstream  dde  of  bridge. 
Winter  flow. — ^Discharge  relation  affected  by  ice  during  short  periods. 
Aeemmey. — ^Data  insufficient  for  estimates  of  discharge. 

Cooperatton. — Station  established  and  records  furnished  by  Water  Supply  Commis- 
Bi<m  ol  Pennsylvania. 

The  following  discharge  measurement  was  made  by  R.  A^  Boehringer,  an  engineer 
of  the  Water  Supply  Commission  of  P^insylvania: 
August  13,  1913:  Gage  height,  2.80  feet;  discharge,  235  second-feet. 

Dai^f  gage  keighi,  in  feet,  of  Cas»elman  River  at  Marhleton,  Pa.,  for  the  year  ending 

Sept.  SO,  1913. 


Day. 

Aug. 

sept. 

Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

J 

L90 
1.90 
1.00 
1.00 
1.00 

1.00 
1.00 
2.00 
2.00 
2.00 

11 

1.90 
1.00 
1.90 
1.90 
1.91 

1.90 
1.90 
1.90 
1.90 
1.90 

21 

1.90 

2 

12 

22 

2.01 

a 

13 

23 

2.00 

4... 

14 

24 

2.00 

5.. 

16 

25 

2.06 

2.00 
2.00 
1.90 
1.95 
1.95 
2.00 

2.00 

1. 

16 

26 

2.02 

7... 

17 

27 

2.90 

8 

18 

28 

2.90 

»-.. 

19 

29 

2.46 

»...                .   . 

20 

30 

2.46 

31 

CASSELlfAN  RIVER  AT  CONFLUENCE,  PA. 

Loeation. — At  highway  bridge,  about  500  yards  from  the  railroad  station  and  a  few 
hundred  yiyds  above  the  junction  of  Casselman  and  Youg^iogheny  rivers. 

Beeords  available. — September  15,  1904,  to  August  11,  1913,  when  station  was  dis- 
continued.   See  station  at  Markleton,  Pa.,  established  August  13,  1913. 

Drainas^  area. — 450  square  miles. 

Oa^. — Qiain  gage  attached  to  bridge;  read  once  daily  in  the  afternoon  to  half -tenths. 

OontroL — Probably  permanent. 

Diaehaz^  measurements. — ^NCade  from  upstream  side  of  bridge. 

I^ter  flow. — Discharge  relation  is  affected  by  ice  at  times. 

Aeenraej. — Estimates  of  discharge  for  the  year  ending  September  30, 1913,  are  with- 
held. This  station  was  located  only  a  few  hundred  yards  above  the  junction  of 
Casselman  and  Youg^io^eny  rivers  and  backwater  usually  occurred  at  high 
stages.  For  discussion  of  the  general  conditions  at  this  station,  because  of  which 
it  was  discontinued,  see  Water-Supply  Papers  263  and  283. 

Cooperatioa. — Station  maintained  by  Uie  Water  Supply  Commission  of  Pennsyl- 
vania, which  furnished  all  records  for  year  ending  September  30, 1913. 

Hie  following  discharge  measurement  was  made  by  R.  A.  Boehringer,  an  engineer 
of  the  Water  Supply  Commission  of  Pennsylvania: 
December  4, 1912:  Gage  height,  2.48  feet;  dischaige,  429  second-feet. 
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SURFACE  WATER  SUPPLY,  1913,  PART  HI. 


Daily  gage  height,  in  feet,  of  Casselman  River  at  Confixunce,  Pa.,  for  the  year  ending 

Sept  SO,  191S, 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Fob. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

1 

3.80 
3.50 
3.10 
2.90 
2.70 

2.60 
2.50 
2.40 
2.30 
2.30 

2.30 
2.25 
2.25 
2.20 
2.20 

2.15 
2.15 
2.10 
2.10 
2.05 

2.05 
2.05 
3.20 
2.75 
2.70 

2.60 
2.55 
2.45 
2.35 
2.25 
2.20 

2.20 
2.20 
2.15 
2.15 
2.16 

2.10 
4.10 
4.35 
3.40 
3.20 

3.00 
2.80 
2.7a 
2.90 
2.75 

2.65 
2.60 
2.55 
2.50 
2.45 

2.40 
2.35 
2.26 
2.25 
2.20 

2.20 
2.15 
2.15 
2.10 
2.10 

2.10 
.2.20 
2.60 
2.40 
2.40 

3.25 
3.10 
2.80 
2.56 
2.40 

2.30 
2.20 
2.15 
2.25 
2.40 

2.40 
2.35 
2.35 
2.65 
2.60 

2.40 
2.26 
2.15 
2.10 
2.10 

2,20 
2.20 
2.30 
2.35 
3.35 
4.70 

3.63 
3.08 
5.28 
4.08 
3.78 

4.18 
7.73 
11.68 
6.88 
4.63 

6.28 
9.48 
6.83 
4.38 
3.68 

3.68 
3.98 
4.06 
3.83 
3.48 

3.63 
3.23 
3.23 
4.23 
3.83 

3.48 
3.28 
3.08 
2.93 
2.78 
2.96 

2.77 
2.67 
2.72 
2.77 
2.67 

2.37 
2.22 
2.22 
2.17 
2.12 

2.67 
2.77 
2.67 
2.57 
2.52 

2.47 
2.47 
2.42 
2.37 
2.37 

2.47 
2.97 
2.82 
2.67 
2.67 

2.47 
2.67 

4.47 

8.46 
8.06 
2.86 
2.76 
2.81 

2.71 
2.61 
2.61 
2.46 
2.81 

3.81 
3.61 
3.46 
4.06 
3.76 

3.46 
3.16 
2.96 
2.96 
2.96 

2.86 
2.86 
2.81 
2.81 
2.76 

3.81 
6.66 
4.81 
3.86 
3.41 
3.31 

3.20 
3.05 
4.05 
8.76 
3.46 

3.20 
2.96 
2.90 
2.85 
2.75 

2.80 
3.00 
3.45 
3.70 
4.40 

4.15 
3.65 
3.45 
3.20 
2.95 

2.80 
2.75 
2.70 
2.65 
2.60 

2.60 
2.66 
2.50 
2.45 
2.55 

2.49 
2.49 
2.34 
2.29 
2.24 

2.24 
2.24 
2.24 
2.19 
2.19 

2.14 
2.14 
2.19 
2.34 
2.44 

2.64 
2.94 
2.64 
2.54 
2.49 

2.84 
4.14 
6.04 
6.84 
4.44 

3.94 
7.44 
6.69 
4.64 
3.84 
4.04 

3.63 
.  3.33 
3.13 
2.93 
2.78 

2.68 
2.63 
2.83 
2.73 
2.63 

2.63 
2.43 
2.33 
2.28 
2.23 

2.23 
2.18 
2.18 
2.33 
2.28 

2.23 
2.18 
2.18 
2.18 
2,18 

2,13 
2.68 
2.58 
2.48 
2.38 

2.27 
2.17 
2.07 
1.97 
1.87 

1.77 
1.72 
1.72 
1.72 
1.72 

1.62 
1.72 
2.02 
2.52 
2.62 

2.42 
2.22 
2.17 
2.17 
2.12 

2.12 
2.07 
2.07 
2.02 
2.17 

2.12 
2,07 
2.02 
1.97 
1.92 
1.92 

1.81 

2 

1.78 

3 

1.66 

4 

1.61 

5 

1.61 

6 

1.61 

7 

1.56 

8 

1.66 

9 

1.56 

10 

1.71 

11 

1.91 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

. . . . . 

26 

26 

27 

28 

29 

30 

31 

Note.— On  Deo.  14, 1912,  ice  was  present  along  the  shores. 

LAUREL  HILL  GREEK  AT   UR8INA,  PA. 

Location. — At  highway  bridge  at  Ureina,  Pa.,  2  miles  above  Confluence. 

Becords  available. — August  15  to  September  30,  1913. 

Drainage  area. — ^122  square  miles  (Water  Supply  Commission  of  Pennsylvania). 

Oage.— Chain  gage  attached  to  bridge;  read  daily  morning  and  evening  to  half- 
tenths. 

ControL — Bed  at  measuring  section  consists  of  gravel. 

Diacharge  measurements. — ^Made  from  downstream  side  of  bridge,  or,  at  low  water, 
by  wading. 

Winter  flow. — Ice  may  affect  the  discharge  relation  during  short  periods. 

Accuracy. — Data  insufficient  for  estimates  of  discharge. 

Cooperation. — Station  established  and  data  furnished  by  the  Water  Supply  Com- 
mission of  Pennsylvania. 

The  following  discharge  measurement  was  made  by  R.  A.  Boehringer,  an  engineer 
of  the  Water  Supply  Commission  of  Pennsylvania: 
August  12,  1913:  Gage  height,  2.04  feet;  discharge,  81  second-feet. 

Daily  gage  height,  in  feet,  of  Laurel  Hill  Creek  at  Ursina,  Pa.,  for  the  year  ending  Sept. 

SO,  191S. 


Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

1...            

1.60 
1.58 
1.50 
1.61 
1.50 

1.50 
1.51 
1.65 
1.70 
1.68 

11 

1.60 
1.60 
1.60 
1.60 
1.58 

1.51 
1.56 
L72 
1.90 
1.80 

21 

L60 
1.60 
1.68 
1.80 
1.68 

1.60 
1.60 
L60 
1.60 
1.60 
1.60 

2. 02 

2 

12 

22 

2.05 

3 

13 

23 

1.88 

4 

14 

24 

1.72 

5  -. 

15 

1.72 

1.70 
1.70 
1.68 
1.65 
L62 

25 

LTD 

6 

16 

26 

L68 

7 

17 

27 

L65 

8 

18 

28 

1.66 

9  . 

19 

29 

L65 

10 

20 

30 

LOG 

31 

Digitized  by 


Google 


MONONGAHELA   RIVER  BASIN. 


45 


LAUREL  HILL  CREEK  AT  CONFLUENCE,  PA. 

Location. — ^At  highway  bridge,  about  one-fourth  mile  from  the  railroad  station  and 
only  a  few  hundred  yards  above  the  junction  of  the  creek  with  You^og^eny 
River. 

BeeordB  available. — September  15,  1904,  to  August  11,  1913,  when  station  was 
discontinued.    Replaced  by  station  established  at  Ursina,  Pa.,  August  12,  1913. 

Ihainage  area. — 126  square  miles. 

Gmge. — Chain  gage  attached  to  bridge  read  once  daily  in  the  afternoon  to  half-tenths. 

ControL — Bed  at  measuring  section  shifts  as  result  of  refuse  dumped  into  the  creek 
from  a  tannery  a  short  distance  above  the  bridge. 

Diaehar^  measurements. — Made  from  the  downstream  side  of  the  bridge. 

Winter  flow. — Ice  may  affect  discharge  relation  during  short  periods. 

Aeenracy. — Discharge  relation  is  affected  by  backwater  from  the  Youghiogheny 
and  by  shift  of  channel  at  bridge.  Estimates  of  discharge  for  the  year  ending 
September  30,  1913,  are  withheld.  This  station  was  located  only  a  few  hundred 
yards  above  the  junction  of  the  creek  with  Youghiogheny  River,  and  as  a  result 
backwater  was  present  at  high  stages.  For  a  discussion  of  general  conditions  at  this 
station,  because  of  which  it  was  discontinued,  see  Water  Supply  Papers  263  and 
283. 

Cooperation. — Station  maintained  'by  the  Water  Supply  Commission  of  Pennsyl- 
vania, which  furnished  the  records  for  the  year  ending  September  30,  1913. 

The  following  discharge  measurements  were  made  by  R.  A.  Boehringer,  an  engineer 
fd  the  Water  Supply  Commission  of  Pennsylvania: 
December  4,  1912:  Gage  hei^t,  2.17  feet;  discharge,  147  second-feet. 

Doify  gage  height,  infeety  of  Laurel  HiU  Creek  at  ConflueTice^  Pa.j  for  the  year  ending 

Sept.  SO,  1913. 


Day. 

Oct, 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

1 

288 
268 
253 
243 
238 

238 
223 
213 
203 
203 

203 
203 
203 
1.98 
1.98 

1.98 
1.93 
1.93 
1.88 
1.88 

1.83 
1.83 
3.23 
2.93 
288 

283 
273 
2(9 
253 
2  43 
233 

227 
227 
222 
217 
212 

212 
8.27 
3.47 
282 
272 

262 
253 
242 
257 
242 

232 
227 
222 
222 
217 

2.12 
212 
207 
207 
203 

202 
1.97 
1.02 
1.92 
L93 

1.87 
l.»7 
232 
208 
220 

3.00 
280 
255 
240 
230 

215 
205 
1.95 
215 
230 

230 
210 
210 
260 
240 

235 
215 
205 
205 
200 

200 
200 
205 
3.30 
4.25 
3.55 

3.21 
281 
4.01 
8.66 
3.46 

3.76 
6.11 
9.76 
5.01 
3.66 

4.01 
7.41 
4.46 
3.51 
3.11 

3.11 
3.41 
3.51 
8.31 
3.11 

3.16 
291 
3.01 
4.06 
3.51 

3,21 
3.01 
281 
266 
256 
276 

261 
251 
266 
261 
251 

236 
226 
221 
221 
216 

276 
276 
241 
241 
241 

241 
2  41 
236 
236 
241 

261 
3.11 
296 
286 
271 

261 
261 
8.71 

3.22 
3.02 
297 
292 

282 

272 
262 
267 
252 
277 

3.47 
3.22 
3.07 
3.32 
3.02 

292 

2  92 
287 
282 
283 

283 
277 
277 
277 
273 

4.17 
5.22 
3.92 
3.42 
3.12 
8.03 

293 
288 
3.68 
3.23 
293 

273 
258 
253 
248 
343 

253 
283 
3.23 
3.13 
3.58 

3.38 
3.08 
288 
268 
258 

248 
243 
2  43 
238 
2.38 

2.33 
233 
228 
223 
2.33 

228 
223 
223 
218 
218 

218 
218 
218 
218 
213 

213 
218 
223 
238 
243 

3.13 
293 
248 
243 
243 

2fi3 
3.03 
4.38 
3.73 
3.33 

3.13 
5.08 
4.03 
3.53 
3.28 
3.43 

299 
2  74 
264 
249 
249 

264 
2  74 
284 
264 
244 

234 
224 
209 
1.99 
1.89 

1.89 
1.89 
1.89 
204 
1.99 

1.99 
1.94 
1.94 
1.94 
1.89 

1.89 
229 
219 
214 
209 

200 
1.90 
1.85 
1.80 
1.75 

1.70 
1.65 
1.66 
1.65 
1.65 

1.65 
1.6.") 
1.65 
230 
245 

235 
220 
215 
215 
206 

200 
200 
1.95 
1.90 
205 

1.95 
1.85 
1.80 
1.76 
1.70 
1.70 

1.66 

2. 

1.61 

J 

1.61 

4 

1.56 

5 

1.56 

ft 

1.56 

1.56 

g. 

1.56 

w...,: 

1.56 
1.56 

11 

1.66 

12. 

u 

14. 

15 

W. 

17 

IS 

19 

90 

21 

22 

23 

21 

25 

jr- 

27 

28. 

29 

JO. 

Jl 

Note.— lea  pnmnt  along  the  shorn  Deo.  14, 1913. 
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46  SURFACE   WATEB  SUPPLY,  1913,  PABT  IH. 

MOHICAN  BIVEB  BA8IK. 
MOHIGAN  BIYEB  AT  POMERBNE,  OHIO. 

Location. — ^At  highway  bridge  at  Pooaerene,  Ohio,  4  miles  from  Walhonding,  Ohio, 

and  5  miles  below  the  mouth  of  Owl  Creek. 
Beoords  available.— December  1,  1910,  to  March  31,  1913,  when  station  was  dis- 
continued. 
Draina^  area. — Not  measured. 
Gage. — Standard  chain  gage  attached  to  bridge;  read  daily,  morning  and  evening, 

to  hundredths.    Limits  of  use:  Hundredths  below  3.5,  half-tenths  from  3.5  to 

4.5,  tenths  above  4.5  feet. 
OontroL — ^Apparently  permanent.    Bed  consists  of  coarse  gravel. 
Discharge  measurenients. — ^Made  from  upstream  side  of  bridge. 
Winter  flow. — Discharge  relation  sometimes  affected  by  ice  cover  and  by  ice  gorges 

during  the  winter  months. 
DiversionB. — ^A  feeder  for  the  Ohio  Canal  formerly  took  water  from  the  river  at 

Cavallo,  some  distance  above  Pomerene,  but  this  feeder  has  not  been  in  use  for 

some  time. 
Aoouracy. — ^Data  insufficient  for  estimates  of  discharge. 

No  discharge  measurements  were  made  at  this  station  during  the  year  ending 
September  30,  1913. 

DaUy  gage  height^  in  feet,  of  Mohican  River  at  Pomerene,  Ohio,  for  the  year  ending  Sept, 

SO,  191S. 

[F.  L.  Rodahayor,  obsarvw.] 


Day. 

Oct. 

Nov. 

Deo. 

Jtn. 

Feb. 

liar. 

Day. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

1 

3.47 
3.41 
3.16 
3.02 
2.97 

2.95 
2.96 
2.98 
3.25 
3.26 

3.21 
3.22 
3.20 
3.19 
2.93 

3.65 

4.0 

3.85 

3.8 

3.75 

3.65 
4.05 
3.95 
3.85 
3.85 

3.8 

3.75 

3.65 

3.65 

3.6 

2.83 
3.34 
3.85 
3.85 
3.85 

4.35 

4.8 
4.6 
4.15 
3.75 

3.6 
3.55 
3.55 
3.47 
3.43 

3.55 
3.21 
3.37 
3.42 
3.25 

4.2 
7.1 
9.7 
8.3 
7.8 

10.5 
12.4 
9.9 
8.4 
7.3 

6.1 

5.6 

4.7 

3.95 

3.7 

3.47 

3.43 

4.6 

4.1 

3.9 

3.45 
3.42 
3.40 
3.40 
3.40 

4.1 

3.95 

3.85 

4.2 

4.9 

4.2 

3.95 

3.96 

3.85 

3.85 

4.15 

4.25 

4.2 

4.1 

4.4 

16 

2.88 
2.86 
2.86 
3.47 
2.45 

3.41 
3.27 
3.22 
4.8 
4.8 

4.8 

4.6 

4.2 

3.86 

3.65 

3.46 

3.88 
3.21 
8.12 
8.00 
3.06 

3.08 
2.97 
2.96 
2.94 
2.92 

2.90 
2.90 
2.88 
2.87 
2.86 

3.80 
8.87 
8.33 
3.31 
3.25 

3.15 
3.11 
3.30 
3.31 
3.28 

3.25 
3.20 
3.17 
3.13 
3.39 
4.4 

7.4 
12.6 
11.5 
0.6 
8.6 

8.9 
8.2 
8.8 
10.4 
8.3 

7.0 
6.6 
6.6 
6.4 
6.3 
6.9 

8.75 
3.85 
8.85 
3.85 
3.96 

4.25 
4.35 
4.06 
3.85 

3.8 

3.85 

4.2 

5.0 

8.96 

2 

17 

8.85 

3 

4 

18 

19 

3.75 
3.65 

6 

20 

3.65 

6 

21 

3.8 

7 

22 

3.96 

8 

23 

3.85 

9 

24 

6.5 

10 

25 

23.5 

11 

26 

12 

27 

13 

28 

al8 

14 

29 

•15.5 

15 

30 

al3.5 

31 

•IS 

a  Oage  heights  estimated  by  observer;  bridge  and  gage  washed  away. 

Note.— On  Feb.  8  observer  reported  backwater  from  ice;  river  frosen  over  Feb.  ^15. 
tJon  probably  affected  by  ice  about  Feb.  8-19. 


Discharge  rela- 


KAKAWHA  BIVSB  BASIN. 
SOUTH   FORK  OF  NEW   RIVER   NEAR  CRUMPLER,  N.  C. 

Location. — About  1.6  miles  above  the  confluence  of  North  and  South  forks  of  New 

River  and  about  4  miles  from  Orumpler,  N.  C. 
Records  available.— August  12, 1908,  to  September  30, 1913. 
Drainage  area.— 325  square  miles. 
Gage. — Standard  chain  gage  attached  to  trees  on  left  bank;  read  daily  morning  and 

evening  to  hundredths.    Limits  of  use:  Hundredths  below  1.5,  half-tenths  from 

1.5  to  2.5,  and  tenths  above  2.5  feet. 
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ControL — Practically  permanent. 

J^mhBTge  meararexnents.— Made  from  a  boat  at  a  section  about  half  a  mile  below 
the  gage  or  by  wading  at  a  section  about  500  feet  below  the  gage. 

Winter  flow. — Ice  rarely  forms  in  sufficient  quantity  to  affect  gage  readings. 

Aeeuracy. — Gage-hei^t  record  considered  very  reliable.  Data  insufficient  for  esti- 
mates ol  discharge.  Station  not  visited  by  Survey  engineers  during  the  year 
ending  September  30, 1913.  Station  was  visited  December  16, 1913,  and  the  ele- 
vati(His  of  bench  marks  and  zero  of  gage  were  checked  with  a  wye  level  and  a 
discharge  measurement  was  made. 

Daibf  gage  height,  in  feet,  of  South  Fork  of  New  River  near  CrumpUr,  N,  C,,for  the  year 

ending  Sept.  30, 1913. 
[J.  J.  Oarwy,  bbaarvw.] 


D»y. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.85 
1.31 
1-28 
1.24 
1.22 

1.20 
1.20 
1.18 
1.18 
1.15 

1.14 
1.14 
1.14 
1.29 
1.40 

1.3« 
1.25 
1.18 
1.22 
1.25 

1.24 
1.30 
1.37 
1.34 
1.26 

1.20 
1.18 
1.15 
1.15 
1,15 
1.14 

1.17 
1.20 
1.18 
1.16 
1.15 

1.14 
1.96 
2.25 
1.65 
1.45 

1.36 
1.32 
1.30 
1.39 
1.34 

1.30 
1.26 
1.22 
1.21 
1.20 

1.18 
1.18 
1.18 
1.18 
1.18 

1.18 
1.14 
1.24 
1.42 
1.37 

1.28 
1.30 
1.30 
1.28 
1.32 

1.38 
1.44 
1.35 
1.28 
1.25 

1.21 
1.18 
1.31 
1.28 
1.22 

1.34 
1.24 
1.20 
1.22 
1.21 

1.19 
1.19 
1.24 
1.25 
1.30 

1.38 

1.5 

1.38 

1.40 

1.7 

1.7 

L5 

1.30 

1.34 

1.65 

1.41 

1.43 
1.40 
1.41 
L34 
L30 

1.39 
1.30 
1.40 
1.31 
1.28 

1.21 
1.25 
1.26 
1.30 
1.28 

1.24 
1.23 
1.22 
1.24 
1.33 

1.37 

1.75 

2.0 

1.76 

1.56 

1.48 

1.46 

1.41 

1.36 

1.5 

1.43 

1.37 
1.33 
1.25 
1.34 
1.40 

L35 
1.34 
1.38 
1.26 
1.26 

1.26 
1.29 
1.26 
1.30 
1.34 

1.55 
1.6 
1.48 
1.40 
1.33 

1.30 
1.6 
2.0 

1.8 

1.66 

1.6 

1.46 

1.42 

1.38 
1.32 
1.33 
1.34 
1.44 

1.56 

1.48 

1.44 

3.6 

3.0 

8.2 

2.4 

2.06 

1.06 

L8 

1.96 

2.1 

1.86 

1.8 

1.75 

2.2 
6.1 
3.9 
2.8 
2.4 
2.3 

2.1 

2.0 

1.96 

1.9 

1.8 

1.8 
1.75 
1.75 
1.8 
1.7 

3.86 

3.1 

3.6 

3.6 

2.45 

2.45 

3.35 

3.1 

3.06 

1.95 

1.9 

1.85 

1.8 

1.8 

1.8 

1.75 
1.85 
1.8 
1.75 
1.7 

1.7 

1.7 

1.65 

1.6 

1.6 

1.6 
1.6 
1.8 
1.8 
1.6 

1.6 

1.55 

1.56 

1.5 

1.55 

1.7 
1.9 
1.9 
1.7 
L7 

1.75 

2.0 

2.4 

4.0 

2.8 

2.1 

2.4 

2.6 

2.15 

1.96 

1.0 

1.81 

1.75 

1.85 

2.0 

1.8 

1.75 

1.7 

1.8 

2.0 

1.75 

1.65 

1.75 

L75 

1.6 

1.6 

1.55 
1.40 
1.49 
1.55 
1.65 

1.65 

1.5 

1.48 

1.8 

1.48 

1.55 
1.46 
1.44 
1.41 
1.38 

1.38 

1.5 

1.48 

1.8 

1.6 

1.48 
1.36 
1.30 
1.30 
1.28 

1.29 
1.38 
1.36 
1.32 
1.30 

1.28 
1.26 
1.24 
1.22 
1.22 

1.20 
1.18 
1.22 
1.26 
1.28 

1.32 
1.34 
1.38 
1.40 
1.39 
1.34 

1.28 
1.30 
1.28 
1.25 
1.20 

1.95 
1.34 
1.48 
1.46 
1.42 

1.38 

1.30 

1.48 

1.5 

1.42 

1.36 
1.38 
1.36 
1.40 
1.71 

1.68 
1.56 
1.52 
1.45 
1.40 

1.34 
1.26 
1.21 
1.19 
1.47 
1.20 

1.20 

2 

1.20 

a 

1.18 

4, 

1.7 

s 

2.6 

« 

1.9 

7 

1.5 

g 

1.40 

9 

1.37 

10 

1.36 

u 

1.32 

12 

1.28 

U 

1.26 

14 

1.25 

15 

1.24 

16 

1.41 

17 

1.65 

U 

1.6 

19 

1.6 

» 

2.05 

n 

3.4 

a 

2.5 

a 

1.9 

31 

1.6 

25 

25..... 

27 

1.55 

1.5 
1.47 

2& 

1.44 

2» 

1.44 

» 

1.6 

31 

,   Note.— Dbcharge  relation  probably  affected  by  Ice  about  Feb.  9-17,  1913.    Observer  reported  muah 
ke  Dec  28, 1913,  and  Feb.  9, 1913. 

NEW  RIVER  AT  RADFORD,  VA. 

Location. — ^At  toll  highway  bridge  near  the  Norfolk  &  Western  Railway  station  at 
RadfOTd,  Va.,  1}  miles  below  the  Norfolk  &  Western  Railway  bridge  and  6  miles 
below  the  month  of  Little  River. 

Records  available.— August  1,  1898,  to  July  15,  1906;  May  6,  1907,  to  September 
30, 1913. 

Drainage  area. — 2,720  square  miles. 

Oa^. — Standard  chain  gage  attached  to  bridge;  read  daily,  morning  and  evening, 
to  hundredths.  Limits  of  use:  Hundredths  below  3.5,  half-tenths  from  3.5  to 
4.5,  and  tenths  above  4.5  feet.  The  United  States  Weather  Bureau  gage  was 
originally  used  at  this  point,  but  owing  to  its  inaccessibility  it  was  replaced  by 
a  wire  gage  referred  to  the  same  datum  February  23, 1900.  On  December  1, 1903, 
the  wire  gage  was  replaced  by  a  chain  gage  and  the  datum  lowered  3.41  feet  to 
avoid  negative  readings. 
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SURFACE   WATER  SUPPLY,  1913,  PART  IH. 


Ck>iitroL — Practically  pennanent. 

Discharge  xneasurexnents. — Made  from  the  downstream  side  of  the  highway  bridge. 

Floods. — Maximum  gage  height,  according  to  United  States  Weather  Bureau,  was 

37.4  feet  September  15,  1879. 
Point  of  aero  flow. — A  determination  by  leveling  July  17, 1911,  indicates  that  there 

would  be  no  flow  past  the  gage  if  the  river  stage  were  to  fall  to  1.0  foot  ±  0.3  foot. 
Winter  flow. — Discharge  relation  only  occasionally  affected  by  ice. 
Begulation.— Power  plants  about  50  miles  above  station  may  affect  flow  to  a  small 

extent. 

Discharge  measwremenU  of  New  River  at  Radford,  Va.,  in  the  year  ending  Sept.  30,  19 IS. 
[Hydrographers,  Jackson  and  Wallaoe.) 


Date. 

height. 

Dis- 
charge. 

Date. 

heSSi. 

Dis- 
charge. 

Mar.28 

Feet. 
10.71 
10.01 

Sec-ft. 
30,800 
27,600 

Uw.M,.      

Fett. 
7.24 
6.83 

15,100 

28 

29 

is.aoo 

Daily  gage  height,  in  feet,  of  New  River  at  Radford,  Va.,for  the  year  ending  Sept.  SO,  191S, 
[J.  H.  Lucas  and  R.  B.  Harvey,  observers.) 


Day. 


1 
2< 
3 
4 
5 

6, 

7, 
8. 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19, 
20 

21, 
22, 
23, 
24 
25, 

26, 
27 
28, 
29 
30 
31, 


Oct. 


3.6 

3.55 

3.55 

3.55 

3.40 

3.38 
3.38 
3.47 
3.42 
3.36 

3.28 
3.29 
3.28 
3.41 
3.6 

3.6 

3.42 

3.42 

3.5 

3.42 

3.18 

3.5 

3.49 

3.38 

3.49 

3.45 
3.45 
3.36 
3.38 
3.42 
3.41 


Nov. 


3.34 
3.34 
3.38 
3.12 
3.45 

3.37 

3.5 

4.5 

4.35 

4.05 

3.7 

3.65 

3.6 

3.55 

3.65 

3.7 

3.55 

3.28 

3.6 

3.6 

3.48 
3.30 
3.32 
3.38 
3.38 

3.38 
3.55 
3.40 
3.32 
3.44 


Dec. 


3.34 

3.20 

3.65 

3.6 

3.6 

3.85 

3.7 

3.65 

3.6 

3.55 

3.46 

3.42 

3.5 

3.55 

3.55 

3.26 
3.55 
3.55. 
3.49 
3.36 

3.42 
3.47 
3.28 
3.55 
3.28 

3.20 

3.20 

3.31 

3.6 

3.39 

3.8 


Jan. 


4.2 

3.96 

3.9 

3.9 

3.95 

3.9 
4.0 
3.9 
3.8 
3.65 

3.7 

3.75 

3.8 

3.8 

3.7 

3.7 

3.6 

3.6 

3.55 

3.5 

3.55 
3.55 
3.65 
3.49 
3.5 

3.6 

3.95 

5.1 

5.5 

5.1 

4.6 


Feb. 


4.15 
4.06 
4.0 
4.06 
4.15 

4.2 
3.9 
3.5 
3.5 
3.6 

3.85 

3.75 

3.75 

3.5 

3.55 

3.5 

3.6 

3.49 

3.65 

3.9 

3.75 

3.9 

3.9 

3.85 

3.8 

3.65 
3.95 
5.1 


Mar. 


5.4 

5.3 

4.3 

4.05 

3.95 

3.9 

3.7 

3.65 

3.7 

3.7 

4.0 
4.0 
4.0 
7.9 
9.8 

9.0 
6.6 
5.2 
5.0 
4.8 

4.5 
4.7 
4.6 
4.4 
4.3 

4.45 
12.3 
11.3 
7.2 
6.0 
5.6 


Apr. 


5.1 
4.8 
4.6 
4.5 
4.4 

4.25 

4.2 

4.2 

4.15 

4.1 

4.2 
5.8 
8.6 
7.2 
5.9 

5.5 
5.4 
5.1 
4.8 
4.6 

4.3 
4.4 

4.3 

4.25 

4.15 

4.1 

4.15 

4.25 

4.15 

4.0 


May. 


4.0 

3.96 

3.9 

3.9 

3.9 

3.9 

3.9 

3.85 

3.9 

3.85 

3.8 

3.8 

3.76 

3.75 

3.7 

3.85 

4.15 

4.4 

4.2 

4.0 

4.0 
4.3 
7.1 
10.0 
7.3 

5.6 
5.6 
6.8 
6.0 
5.3 
5.2 


June. 


4.8 
4.5 
4.3 
5.2 
4.5 

4.35 

4.2 

4.3 

4.4 

4.4 

4.2 

4.3 

4.15 

4.1 

3.95 

3.9 

3.85 

3.8 

3.75 

3.8 

3.75 

8.76 

4.06 

4.1 

4.15 

4.45 

4.1 

4.0 

3.8 

3.8 


July. 


3.75 

3.7 

4.6 

4.8 

4.9 

4.3 

3.95 

3.76 

3.7 

3.6 

3.65 

4.0 

3.7 

3.6 

3.7 

3.65 

3.6 

3.6 

3.65 

3.42 

3.49 

8.65 

8.5 

8.43 

3.55 

3.34 
8.20 
3.24 
3.34 
3.35 
3.45 


Aug. 


3.46 
3.43 
3.43 
3.23 
3.24 

3.28 
8.27 
8.55 
3.46 
3.44 

8.66 

3.7 

4.0 

8.7 

8.7 

8.6 

8.55 

3.82 

3.8 

8.8 

4.0 

8.85 

8.7 

8.65 

8.75 

8.6 

8.55 

3.5 

3.46 

3.65 

3.7 


Sept. 


3.65 

3.5 

3.55 

3.9 

4.1 

4.1 
4.0 
8.7 
8.7 
3.6 

3.55 

3.5 

3.45 

3.^ 

3.27 

3.55 
3.55 
3.55 
3.«) 
3.6 

5.9 
6.0 
4.8 
4.2 
4.15 

3.8 
3.5 
3.5 
3.29 
3.5 


Note.— Observer  made  no  notes  oonoeming  ice.    Discharge  relation  probably  not  affected  by  ioe  durfaig 
year  ending  Sept.  30, 1913.  *  -* 
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Anfy  di$ckarge,  in  second-feet,  of  New  River  at  Radford,  Va.y  for  the  year  ending  Sept.  30, 

1913. 


Day.         Oct.     Not.     Dec.      Jan.      Feb.      ICar.       Apr.      May.     June.    July.    Aug.     Sept. 


L 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
1. 

W. 

U. 

a 

13. 

II. 

IS. 

».. 

17., 
VL. 
W., 
30. . 

a.. 
a., 
a.. 

25. 

»., 
v.. 

28.. 
29.. 
30.. 

a.. 


2,060 
1,050 
1,850 
1,950 
1,580 

1,510 
1,540 
1,750 
1,690 
1,400 

1,320 
1,340 
1,320 
1,000 
2,080 

2,080 
1,030 
1,630 
1,S20 
1,630 

1,110 
1,820 
1,800 
1,540 
1,800 

1,700 
1,700 
1,490 
1,540 
1,830 
1,600 


1,450 
1,450 
1,540 
908 
1,700 

1,510 
1,820 
4,090 
4,400 
3,400 

2,350 
2,220 
2,000 
1,960 
2,220 

2,350 
1,960 
1,320 
2.080 
2,080 

1,770 
1,360 
1.400 
1,540 
1,540 

1,540 
1,960 
1,580 
1.400 
1,680 


1,450 
1,150 
2,220 
2,080 
2,080 

2,780 
2,350 
2,220 
2,080 
1,950 

1,720 
1,630 
1,820 
1,950 
1.950 

1,280 
1,960 
1,960 
1,800 
1,490 

1,630 
1,750 
1,320 
1,960 
1,320 

1,150 
1,150 
1,380 
2,080 
1,560 
2,630 


3,890 
3,080 
2,930 
2.990 
3,080 

2,930 
3.240 
2,930 
2,630 
2,220 

2,350 
2,490 
2,630 
2,630 
2,350 

2,350 
2,080 
2,080 
1,960 
1,820 

1,960 
1,960 
2,220 
1,800 
1,820 

2,080 
3,080 
7,170 
8.750 
7,170 
5,290 


3,720 
3,400 
3,240 
3,400 
3,720 

3.800 
2,980 
1,820 
1,820 
2,060 

2,780 
2,490 
2,490 
1,820 
1,950 

1,820 
2,080 
1,800 
2,220 
2,030 

2,490 
2.930 
2.930 
2,780 
2,630 

2,220 
3,080 
7,170 


8,350 
7,950 
4,230 
3,400 
3,080 

2,930 
2,350 
2,220 
2,350 
2,350 

3,240 
3.240 
3,240 
19.200 
28,300 

24,400 
13,400 
7.560 
6,780 
0,020 

4,930 
5,650 
5,290 
4,580 
4,230 

4,760 
38,400 
33.600 
14.800 
10,000 

8,470 


6,640 
5,610 
4,940 
4,610 
4,280 

3,820 
3,660 
3,660 
3.510 
3,360 

3.660 
9,230 
21.000 
14,800 
9,620 

8,100 
7,720 
6,640 
5,610 
4,940 

3>970 
4,280 
3,970 
3,820 
3,510 

3,360 
3.510 
3,820 
3,510 
3.060 


3,060 
2,920 
2,780 
2,780 
2,780 

2,780 
2,780 
2,640 
2,780 
2,640 

2,500 
2,500 
2,370 
2,370 
2,240 

2,640 
3.510 
4,280 
3,660 
3,060 

3,060 
3,970 
14,400 
27,500 
15,300 

8,470 
8.470 
13.200 
10,000 
7,360 
7,000 


5,610 
4,610 
3,970 
7,000 
4,610 

4,130 
3.660 
3,970 
4,280 
4,280 

3,660 
3,970 
3,510 
3,360 
2,920 

2,780 
2.640 
2,500 
2,370 
2,500 

2,370 
2,370 
3,210 
3,360 
3,510 

4,450 
3,360 
3,060 
2,500 
2,500 


2,370 
2,240 
4,040 
5,610 
5,950 

3,970 
2,920 
2,370 
2.240 
1,990 

2,120 
3,060 
2.240 
1,990 
2,240 

2,120 
1,990 
1.090 
1,870 
1,570 

1,730 
1,870 
1,750 
1,500 
1,870 

1.390 
1,100 
1,180 
1,390 
1,410 
1,640 


2,120 
1,750 
1,870 
2,780 
8,360 

3,360 
3,060 
2,240 
2,240 
1,990 

1,870 
1,750 
1,640 
1,570 
1,240 

1,870 
1,870 
1,870 
1,730 
1,990 

9,620 
10,000 
5,610 
3,660 
3,510 

2,500 
1,750 
1,750 
1,280 
1,750 


NoTc—DaOy  discharge  computed  from  a  well-defliied  rating  curve.    New  rating  curve  used,  begin- 
niqg  Mv.  27, 1913,  differs  from  the  previous  curve  5  to  7  per  cent,  the  greatest  difference  being  at  high  stage. 

Monthly  discharge  of  New  River  at  Radford,  Va.,  for  the  year  ending  Sept.  30,  1913. 
[Drahiage  area,  2,720  square  mfles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 


Runoff 
(depth  in 
inches  on 
drainage 
area). 


Aooa- 
racy. 


October 

^7oT«alber 

December.. :... 

haaary 

Fetrary 

MardL 

fc::;::; 

hiae. 

Jaiy.;.*.'i;;:;:; 

August 

September 

The  year, 


2,080 

1,110 

4,930 

998 

2,780 

1,150 

8,750 

1,800 

7,170 

1,800 

38,400 

2,220 

21,000 

3,060 

27,500 

2,240 

7,000 

2,370 

5,950 

1,100 

3,060 

1,160 

10,000 

1  280 

1,670 
1,900 
1,800 
3,090 
2,810 
9.330 
5,740 
5,670 
3,570 
2,350 
1,970 
2.790 


0.614 
.732 
.662 
1.14 
1.03 
3.43 
2.11 
2.08 
1.31 
.864 
.724 
1.03 


0.71 
.82 
.76 
1.31 
1.07 
3.95 
2.35 
2.40 
1.46 
1.00 
.83 
1.15 


38,400 


998 


3,570 


1.31 


17.81 


NEW  RIVER  AT  PAYETTE,  W.  VA. 

loeatjon. — At  highway  bridge  connecting  Fayette  and  South  Fayette,  W.  Va.,  850 

feet  above  the  mouth  of  Wolf  Creek. 
Beeords  aTailable.--July  29,  1895,  to  May  22,  1901;  August  11, 1902,  to  December 

31, 1904;  July  16, 1908,  to  September  30,  1913. 
Drainage  area. — 6,800  square  miles. 
48620*— W  s  r  353-15—4 
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SURFACE  WATER  SUPPLY,  1913,  PART  in. 


Oa^. — Standard  chain  gage  attached  to  bridge;  gage  read  daily,  morning  and  even- 
ing, to  hundredths.  Limits  of  use:  Hall-tenths  below  0.0  and  tenths  above  0.0. 
Elevation  of  the  zero  of  the  gage,  838.44  feet  above  sea  level. 

ControL — Bed  composed  of  rock  strewn  with  large  bowlders,  which  cause  boils  and 
eddies  at  high  stages. 

DiBoharge  measurexnents. — ^Made  from  upstream  side  of  bridge. 

Floods.— The  flood  of  1878  reached  a  height  of  about  53  feet  referred  to  the  gage 
datum. 

Winter  flow. — Discharge  relation  little,  if  at  all,  affected  by  ice. 

Accuracy. — Errors  entered  into  many  of  the  gage  readings  prior  to  1908,  particularly 
before  the  chain  gage  was  installed,  November  20,  1903,  the  original  wire  gage 
being  frequently  many  tenths  in  error.  Owing  to  this  cause  and  to  the  difficulty 
in  making  accurate  measurements  all  estimates  of  discharge  heretofore  published 
are  only  fair.  Estimates  of  discharge  for  the  year  ending  September  30,  1913, 
are  withheld  for  the  present. 

Discharge  measurements  of  New  River  at  Fayette,  W.  Ka.,  in  the  year  ending  Sept,  50, 

191S. 


Date. 

Hydrographer. 

Oase 
he^^t. 

Dte- 
charge. 

1913. 
ICar.  28 

A.  H.  Horton. 

a83.2 
3.10 

See.-fl, 
t>  147,000 

June  19 

H.  J  JftCkSOTL               

4,000 

a  ±  0.5  foot. 

b  Velocities  for  this  measurement  determined  by  means  of  surfiice  floats.    A  coefDcient  of  0.85  was  used 
o  reduce  the  observed  velocities  to  mean  velocities. 

Daily  gage  Jitight,  in  feet,  of  New  River  at  Fayette,  W.  Va.,  for  the  year  ending  Sept.  SO^ 

1913. 
[C.  J.  Henry,  observer.l 


Day. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

2.6 

0.7 

0.8 

3.0 

8.9 

8.4 

8.9 

4.6 

9.6 

2.3 

1.0 

1.3 

2.2 

.5 

.9 

9.4 

9.4 

8.7 

6.3 

3.8 

7.6 

2.7 

.9 

1.0 

1.6 

.5 

1.0 

7.4 

9.3 

7.6 

5.8 

4.0 

6.4 

3.0 

.8 

1.6 

1.5 

.6 

1.0 

6.9 

9.0 

5.9 

5.0 

3.9 

6.2 

3.1 

.7 

1.4 

1.4 

.6 

1.7 

8.2 

8.8 

6.0 

4.8 

3.7 

9.0 

3.1 

.6 

1.1 

1.3 

.6 

2.0 

7.9 

8.3 

6.9 

4.9 

3.5 

6.8 

3.1 

.6 

1.1 

1.4 

1.3 

2.7 

11.4 

8.2 

5.1 

4.7 

3.7 

6,1 

3.1 

.5 

1.1 

1.4 

3.4 

3.2 

17.9 

7.9 

4.7 

4.6 

3.6 

6.5 

3.0 

.7 

1.2 

1.3 

8.0 

3.6 

11.8 

7.5 

4.8 

4.4 

3.5 

7.7 

2.8 

1.1 

1.2 

1.2 

5.6 

3.1 

9.8 

3.9 

4.9 

3.7 

3.0 

6.8 

2.8 

1.1 

1.3 

1.1 

4.5 

2.9 

9.1 

3.2 

4.2 

4.2 

3.7 

5.9 

2.8 

1.1 

1.3 

1.0 

4.0 

2.2 

9.8 

3.1 

6.0 

4.2 

2.6 

5.5 

2.9 

1.1 

1.1 

.9 

2.8 

2.0 

6.8 

3.1 

6.7 

13.0 

2.8 

4.6 

3.0 

1.2 

1.0 

.5 

3.2 

1.9 

6.6 

3.0 

7.5 

17.4 

2.7 

4.6 

3.0 

1.2 

.6 

.4 

2.4 

1.6 

6.1 

3.0 

15.0 

14.2 

2.6 

4.6 

3.0 

1.2 

1.1 

.5 

1.9 

1.5 

6.3 

2.7 

17.2 

1.3.6 

2.7 

3.3 

3.0 

1.1 

1.1 

.5 

1.9 

1.2 

4.6 

2.8 

10.7 

11.6 

2.7 

4.2 

2.8 

1.1 

1.0 

.5 

1.7 

1.2 

4.1 

2.7 

8.6 

9.7 

3.4 

3.5 

2.6 

1.1 

1.1 

.6 

1.4 

1.4 

4.3 

2.4 

7.4 

8.1 

4.1 

3.1 

2.3 

1.1 

1.6 

.8 

1.4 

1.4 

4.1 

2.2 

7.0 

6.8 

3.9 

2.9 

2.2' 

1.1 

1.6 

.8 

1.4 

1.3 

3.7 

2.5 

7.3 

6.5 

4.2 

2.9 

2.2 

1.2 

1.6 

1.1 

1.4 

1.2 

3.3 

2.8 

7.5 

5.7 

4.8 

2.9 

2.2 

1.1 

3.4 

1.4 

1.2 

1.3 

2.8 

2.9 

7.4 

5.3 

5.1 

2.6 

2.2 

1.1 

7.0 

1.6 

1.2 

1.2 

5.0 

3.1 

5.1 

5.0 

11.8 

2.5 

2.2 

1.1 

6.3 

1.5 

.9 

1.2 

4.8 

2.9 

4.7 

4.7 

16.3 

3.0 

1.9 

LI 

4.7 

1.3 

.9 

1.3 

4.2 

2.9 

4.9 

4.5 

11.5 

3.7 

1.9 

1.1 

4.1 

1.0 

1.0 

1.3 

5.4 

2.4 

19.7 

4.6 

10.1 

3.5 

1.8 

1.1 

4.0 

.8 

1.0 

1.5 

8.2 

5.4 

31.0 

4.7 

13.7 

3.8 

1.7 

1.1 

4.2 

.8 

.9 

2.0 

9.6 

20.5 

4.7 

14.3 

3.3 

1.1 

1.1 

4.2 

.8 

.9 

2.2 

9.4 

11.6 

4.7 

10.9 

3.0 

1.0 

1.1 

4.5 

.8 

9.1 

10.2 

9.1 

1.0 

1.1 

1. 

2. 
3. 
4. 

6. 

6. 
7, 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
26. 

20. 
27. 
28. 
29. 
30. 
31. 


Note.— Obsener  made  no  notes  concerning  ice. 
the  year  ending  Sept.  30, 1913. 
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NORTH  FORK  OP  NEW  RIVER  NEAR  CRUMPLER/  N.  C. 


Loeation. — Hall  a  mile  above  the  confluence  of  North  and  South  Forks  of  New  River, 
and  about  2)  mjles  north  of  Cnimpler,  N.  C. 

Baoords  available.— August  13,  1908,  to  September  30, 1913. 

Draina^  area. — ^279  square  miles. 

Gage. — Staff  gage  attached  to  posts  on  right  bank,  read  daily,  morning  and  evening, 
to  hundredths.  Limits  of  use:  Hundredths  below  2.0,  half-tenths  from  2.0  to 
3.0,  and  tenths  above  3.0  feet.  Chain  gage  in  use  from  August  13, 1908,  was  re- 
placed by  the  present  staff  gage  July  23, 1911.  The  staff  gage  is  at  the  same  loca- 
tion and  reads  to  same  datum  as  former  chain  gage. 

ControL — ^Practically  permanent. 

Biaehaz;^  meaaurementa.— Made  from  a  boat  at  a  section  one-ei^th  mile  below  the 
g9ge,  or  by  wading.  The  boat  cable  section  was  formerly  at  a  ford  one-fourth 
mile  above  gage,  but  was  moved  July  23,  1911,  to  a  point  one-eighth  mile  below 

gage- 

Tloods.— The  flood  <^  April  20,  1901,  reached  a  height  of  about  16.4  feet  referred 
to  datum  of  the  present  gage. 

l^ter  flow. — Litrtle  if  at  all  affected  by  ice. 

Aeenraej. — Crage  hei^t  record  is  considered  very  reliable.  Data  insufficient  for 
estimates  of  discharge.  Station  not  visited  by  Survey  engineers  during  the  year 
ending  September  30,  1913,  but  on  December  17,  1913,  the  station  was  visited 
and  the  elevations  of  bench  marks  and  zero  of  gage  were  checked  with  a  wye 
level  and  a  discharge  measurement  was  made. 

DaUif  gage  height,  in  feet,  oj  North  Fork  of  New  River  near  Crumpler,  N  C.^for  the  year 

ending  Sept.  SO,  191S. 

(J.  J.  Oanrey,  observer. ) 


IHy. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

J 

1.06 
1.62 
1.50 
1.60 
1.66 

1.55 
1.52 
1.50 
1.48 
1.47 

1.46 
1.46 
1.46 

1.66 
1.87 

1.58 
1.52 
1.48 
L58 
1.74 

1.57 
1.56 
1.61 
1.65 
1.54 

1.51 
1.48 
1.48 
1.48 
1.46 
1.44 

1.47 
1.53 
L47 
1.42 
1.46 

1.44 

2.15 

2.3 

1.83 

1.70 

1.65 
1.60 
1.60 
1.78 
1.67 

1.58 
1.54 
1.52 
1.50 
1.50 

1.49 
1.49 
1.49 
1.48 
1.48 

1.46 
1.48 
1.62 
1.96 
1.70 

1.66 
1.58 
1.72 
1.61 
1.78 

1.82 
1.75 
1.64 
1.60 
1.53 

1.56 
1.52 
1.33 
1.62 
1.54 

1.63 
1.43 
1.58 
1.56 
1.42 

1.46 
1.47 
1.50 
1.50 
1.64 

1.78 

1.98 

2.0 

1.98 

2.15 

2.85 

2.25 
1.88 
2.0 
2.05 
2.25 

2.45 

2.45 

2.3 

2.3 

2.1 

2.06 

2.1 

2.4 

2.2 

2.1 

2.0 
1.95 
1.96 
2.0 
1.86 

1.82 
1.96 
1.86 
1.92 
2.35 

2.35 

2.9 

3.5 

2.9 

2.56 

2.4 

2.45 

2.1 

2.25 

2.5 

2.5 

2.3 

2.0 

2.05 

2.1 

2.15 

2.06 

2.2 

1.80 

1.86 

1.82 

1.79 
1.82 
1.78 
1.74 
1.91 

2.4 

2.2 

Zl 

1.99 

1.94 

1.90 

2.5 

3.4 

2.9 
2.55 
2.3 
2.2 
2.2 

2.05 
1.86 
2.05 
1.91 
2.1 

2.35 
2.2 
2.2 
5.7 
6.6 

4.6 
3.5 
3.0 
2.76 
2.6 

2.7 

2.75 

2.4 

2.35 

2.6 

2.55 

8.2 

5.5 

3.75 

3.3 

3.0 

2.7 

2.55 

2.46 

2.35 

2.3 

2.2 

2.15 

2.15 

2.3 

2.15 

2.5 
3.2 
5.0 
3.5 
3.4 

3.2 
3.0 
2.8 
2.6 
2.66 

2.4 

2.3 
2.25 
2.2 
2.15 

2.1 
2.3 
2.1 
2.1 
2.15 

2.0 
1.97 
1.89 
1.92 
1.88 

1.87 
1.92 
2.05 
1.96 
1.87 

1.81 
1.79 
1.75 
1.78 
1.78 

2.2 

2.1 

2.1 

1.86 

1.90 

2.65 

2.6 

4.0 

4.9 

3.4 

2.85 
4.0 
4.2 
3.45 
3.0 
2.7 

2.5 
2.4 
2.3 
2.3 
2.2 

2.1 

2.06 

2.35 

2.2 

2.1 

1.97 

2.1 

2.1 

1.91 

1.83 

1.81 
1.78 
1.74 
2.35 
1.87 

1.78 
1.72 
1.84 
1.92 
1.72 

2.7 

1.84 
1.76 
1.68 
1.76 

1.78 
1.84 
2.95 
2.6 
2.25 

1.88 
1.74 
1.66 
1.64 
1.61 

1.63 
1.80 
1.70 
1.62 
1.60 

1.56 
1.52 
1.50 
1.46 
1.60 

1.52 
1.46 
1.42 
1.40 
1.40 

1.48 
1.48 
1.75 
1.97 
1.64 
1.48 

1.41 
2.05 
1.58 
1.44 
1.39 

2.25 
1.54 
2.05 
1.66 
1.68 

1.54 
1.45 
1.96 
2i05 
1.83 

1.57 
1.48 
1.50 
1.89 
3.1 

1.93 

1.78 

2.5 

2.05 

1.80 

1.66 
1.68 
1.55 
1.47 
2.55 
1.72 

1.57 

% 

1.56 

3 

1.55 

1 

1.84 

5 

2.85 

e ". 

2.0 

7 

1.78 

s 

1.66 

9 

1.66 

10...  . 

1.63 

U 

1.55 

12 

1.51 

U 

1.49 

11 

1.47 

15 

1.50 

16 

1.75 

17 

1.94 

Ig 

1.81 

» 

2.25 

» 

1.86 

Jl 

3.45 

22 

2.65 

21 

2.2 

24 

1.97 

25 

1.86 

26 

1.78 

27 

1.72 

as 

1.68 

at 

1.69 

30 

2.0 

31 

NoTC— DJeebarxe  relation  probably  affected  by  ice  about  Feb.  8-17. 
28,1912  and  Feb.  5, 1918. 


Obseryer  reported  mush  toe  Dec. 
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SURFACE  WATEB  SUPPLY,  1913,  PABT  m. 


REED  CREEK  AT  GRAHAMS  FOROE,  YA. 

Location. — ^At  highway  bridge  at  Grahams  Forge,  Va. 

Becords  available.— July  29, 1908,  to  September  30, 1913. 

Drainage  area. — ^247  square  miles. 

Oage. — Standard  chain  gage  attached  to  bridge;  read  daily,  morning  and  evening, 

to  himdredths.    Limits  of  use :  Hundredths  below  3.0,  half-tenths  from  3.0  to  4.5, 

and  tenths  above  4.5  feet. 
ControL — Permanent;  bottom  solid  rock. 

Discharge  measurements. — Made  from  downstream  side  of  bridge. 
Point  of  zero  flow. — A  determination  by  leveling,  July  20, 1911,  indicates  that  there 

would  be  no  flow  past  the  gage  if  the  river  stage  were  to  fall  to  0.6  foot,  ±0.1  foot, 

by  the  gage  datum. 
Winter  flow. — Discharge  relation  affected  by  ice  for  short  periods. 
Regulation. — Dam  and  gristmill  just  above  the  station.    The  storage  is  small,  and 

the  miller  states  that  water  flows  over  the  dam  at  all  'imes.    The  flow  is  there- 
fore little,  if  at  all,  modified  by  the  operation  of  the  mill. 
Accuracy. — Gage-height  record  considered  accurate  and  reliable.    Data  insuflicient 

for  estimates  of  discharge. 

No  discharge  measurements  were  made  at  this  station  during  the  year  ending  Sep- 
tember 30, 1913. 

Daily  gaffe  height,  in/eetf  of  Reed  Creek  at  Grahams  Forge ,  Fa.,  for  the  year  ending  Sept. 

SO,  191S, 

[J.  T.  Black,  obseryer.) 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.31 
2.27 
2.28 
2.26 
2.21 

2.22 
2.21 
2.20 
2.19 
2.17 

2.18 
2.16 
2.17 
2.26 
2.32 

2.28 
2.20 
2.17 
2.20 
2.24 

2.22 
2.20 
2.20 
2.18 
2.16 

2.20 
2.16 
2.14 
2.16 
2.15 
2.16 

2.16 
2.15 
2.14 
2.14 
2.08 

2.15 
2.27 
2.69 
2.45 
2.34 

2.29 
2.28 
8.24 
2.22 
2.22 

2.20 
2.17 
2.18 
2.18 
2.18 

2.16 
2.16 
2.14 
2.17 
2.15 

2.12 
2.08 
2.15 
2.09 
2.14 

2.12 
2.14 
2.17 
2.20 
2.36 

2.40 
2.38 
2.37 
2.31 
2.26 

2.24 
2.22 
2.14 
2.22 
2.16 

2.18 
2.18 
2.20 
2.19 
2.14 

2.08 
2.09 
2.12 
2.14 
2.16 

2.12 
2.21 
2.18 
2.20 
2.36 
3.25 

2.76 
2.58 
2.60 
2.68 
2.62 

2.62 
2.64 
2.62 
2.56 
2.50 

2.42 
2.46 
2.82 
2.68 
2.56 

2.50 
2.48 
2.45 
2.40 
2.41 

2.36 
2.38 
2.40 
2.41 
2.48 

2.66 

3.25 

3.9 

3.25 

2.97 

2.84 

2.81 
2.70 
2.70 
2.81 
2.85 

2.76 
2.68 
2.62 
2.56 
2.56 

2.52 
2.54 
2.49 
2.48 
2.48 

2.48 
2.44 
2.42 
2.38 
2.40 

2.44 
2.46 
2.44 
2.46 
2.44 

2.40 
2.70 
3.6 

3.15 
2.91 
2.75 
2.66 
2.60 

2.63 
2.50 
2.48 
2.44 
2.46 

2.58 
2.60 
2.55 
4.45 
4.6 

4.15 

3.4 

3.1 

2.96 

2.80 

2.82 
2.78 
2.65 
2.64 
2.62 

2.79 
7.9 
4.6 
3.7 
3.45 
3.25 

3.05 
2.96 
2.88 
2.81 
2.76 

2.70 
2.66 
2.66 
2.64 
2.60 

2.60 

2.90 

4.7 

3.7 

3.45 

3.4 

3.25 

3.1 

2.96 

2.86 

2.78 
2.72 
2.70 
2.64 
2.62 

2.60 
2.63 
2.60 
2.59 
2.54 

2.61 
2.48 
2.46 
2.44 
2.44 

2.42 
2.44 
2.40 
2.40 
2.39 

2.36 
2.32 
2.42 
2.32 
2.04 

2.42 
2.38 
2.38 
2.32 
2.31 

2.51 

2.74 

4.15 

4.4 

3.35 

3.0 
3.85 
4.25 
3.45 
3.15 
2.98 

2.82 
2.74 
2.68 
2.62 
2.60 

2.56 
2.52 
2.55 
2.66 
2.51 

2.42 
2.52 
2.54 
2.43 
2.38 

2.40 
2.37 
2.34 
2.52 
2.46 

2.38 
2.36 
2.50 
2.88 
2.58 

2.46 
2.42 
2.37 
2.34 
2.30 

2.29 
2.30 
2.82 
2.40 
2.64 

2.36 
2.30 
2.23 
2.24 
2.21 

2.27 
2.34 
2.32 
2.22 
2.22 

2.20 
2.20 
2.21 
2.17 
2.21 

2.20 
2.19 
2.20 
2.32 
2.15 

2.00 
2.16 
2.26 
2.66 
2.30 
2.22 

2.17 
2.16 
2.16 
2.14 
2.14 

3.5 

2.44 

2.30 

2.24 

2.24 

2.19 
2.39 
2.46 
2.31 
2.46 

2.26 
2.22 
2.18 
3.05 
2.66 

2.45 
2.37 
2.44 
2.34 
2.30 

2.26 
2.22 
2.18 
2.18 
2.25 
2.26 

2.18 

2 

2.15 

8 

2.14 

4 

2.24 

5 

2.16 

6 

2.19 

7 

2.12 

8 

2.12 

9 

2.13 

10 

2.13 

11 

2.14 

12 

2. 13 

13 

2.00 

14 

2.00 

15 

2.10 

16 

2.13 

17 

2.16 

18 

2.15 

19 

2.21 

20 

2.16 

21 

2  34 

22 

2.39 

23 

2.24 

24 

2. 18 

25 

2.13 

26 

2.12 

27 

2.12 

28 

2.10 

29 

2. 12 

30 

2.21 

31 

NoTV.^Observcr  made  no  notes  oonceming  ice.    Discharge  relation  probably  not  materially  affected 
by  ice  during;  the  year  ending  Sept.  30, 1913. 


Digitized  by 


Google 


KANAWHA  BIVER  BASIN. 


53 


BIG   REED   ISLAND   CREEK   NEAR  AIXISONIA,  YA. 

Location. — ^About  1,200  feet  above  a  Buspension  footbridge  at  J.  P.  Thomas's  farm, 
1}  miles  from  Allisonia,  Va.,  and  half  a  mile  above  the  mouth  of  Little  Reed 
Island  Creek. 

Beoords  available.^July  31, 1908,  to  September  30,  1913. 

Dnina^  area. — ^291  square  miles. 

Gage.— Vertical  staff  fastened  to  a  tree  on  right  bank;  read  once  daily  to  hundredths; 
after  periods  of  precipitation  it  is  read  twice  daily.  Limits  of  use:  Hundredths 
below  1.0,  half-tenths  from  1.0  to  2.0,  and  tenths  above  2.0  feet. 

ControL — Permanent.  Channel  at  measuring  section  is  liable  to  change  caused  by 
deposits  oi  silt  from  ore  washing. 

Diadiarge  zneasorements. — Made  from  downstream  side  of  suspension  footbridge 
1,200  feet  below  gage,  or  by  wading  under  bridge. 

Pdnt  of  zero  flow. — ^A  determination  by  leveling,  July  19,  1911,  indicates  that 
there  would  be  no  flow  past  the  gage  if  the  river  stage  were  to  fall  to  —0.7  foot, 
±0.2  foot. 

Wmter  flow. — Discharge  relation  is  sometimes  affected  by  ice. 

Accuracy. — Records  of  gage  height  considered  reliable.  Data  insufficient  for  esti- 
mates of  discharge. 

No  disd&arge  measurements  were  made  at  this  station  during  the  year  ending  Sep- 
tember 30,  1913. 

IktS^  gage  heigfUj  infeel^  of  Big  Reed  Island  Creek  near  AUUonia,  Va.y  for  the  year  ending 

Sept,  SOy  191S, 

[K.  M.  Thomas,  observer.] 


D«y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

aso 

.47 
.48 
.48 
.47 

.46 
.47 
.46 
.43 
.42 

.43 
.43 
.44 
.64 

.76 

.60 
.64 
.47 
.60 
.70 

.60 
.48 
.46 
.60 
.40 

.47 
.46 
.45 
.45 
.46 
.47 

a  47 
.76 
.61 
.46 
.48 

.46 

2.0 

1.66 

.86 

.70 

.64 
.63 
.66 
.76 
.67 

.68 
.44 
.49 
.67 
.65 

.60 
.61 
.61 
.52 
.60 

.49 
.60 
.50 
.64 
.50 

0.67 
.58 
.60 
.54 
.89 

.92 
.88 
.70 
.62 
.58 

.67 
.66 
.60 
.49 
.61 

.60 
.45 
.50 
.60 
.59 

.64 
.49 
.60 
.58 
.67 

.72 
.80 
.90 
.80 
.72 
1.1 

a  75 
.65 
.65 
.87 
.77 

.68 
.64 
.66 
.63 

.58 

.67 
.59 
.69 
.60 
.63 

.55 
.64 
.66 
.60 
.67 

.56 
.64 
.52 
.57 
.56 

.66 
1.0 
1.55 
.97 
.82 
.77 

0.81 
.70 
.81 
.91 
.74 

.66 
.59 
.63 
.83 
.70 

.62 
.64 
.52 
.48 
.52 

.59 
.57 
.56 
.51 
.60 

.80 
.74 
.68 
.61 
.50 

.58 
.91 
1.35 

0.94 
.81 
.69 
.65 
.64 

.60 
.58 
.67 
.66 
.66 

.87 
.70 
.63 

4.0 

2.8 

1.9 
1.35 
1.1 
1.0 
.98 

1.0 

1.25 

.98 

.92 

.80 

1.1 

3.1 

1.75 

1.3 

1.1 

1.06 

0.96 
.93 
.90 
.86 
.87 

.83 
.80 
.81 
.80 
.80 

.96 
3.0 
2.0 
1.5 
1.25 

1.25 
1.1 
1.0 
1.06 
.98 

.84 
.82 
.80 
.88 
.85 

.82 
1.1 
.93 
.91 
.88 

0.85 
.82 
.80 
.78 
.75 

.72 
.74 
.78 
.72 
.73 

.75 
.70 
.70 
.70 
.69 

.87 
1.15 
1.0 
.81 
.74 

1.0 
1.0 
3.2 
3.0 
1.6 

1.25 

1.6 

1.5 

1.2 

1.1 

1.25 

1.0 
.96 

1.7 
.95 
.89 

.85 
.83 
.90 
.00 
.85 

.81 
.93 
1.05 
.92 
.72 

.75 
.75 
.74 
.72 
.70 

.67 
.67 
.00 
.95 
1.0 

1.06 
.81 
.73 
.67 
.66 

0.66 
.70 
.71 
.81 
.79 

.64 
.58 
.67 
.56 
.53 

1.5 
.88 
.80 
.61 
.60 

.60 
.50 
.55 
.53 
.61 

.53 
.51 
.48 
.47 
.60 

.60 
.57 
.52 
.60 
.61 
.63 

0.56 
.49 
.47 
.44 
.43 

.41 
.43 
.50 
.62 
.57 

.58 
.83 
.70 
.60 
.61 

.50 
.47 
.54 
.60 
.80 

.55 
.54 
.60 
.55 
.49 

.46 
.48 
.82 
.48 
1.3 
.82 

0  50 

a 

.45 

} 

45 

4 

« 

• 

7 

8 

9 

1.7 
1.16 

.70 
.56 
.64 
.64 

W 

U 

.52 
.48 

u. 

.48 

13 

.47 

14 

.45 

U 

.44 

W 

17 

.49 
48 

M 

.84 

If 

ap 

a 

.80 
1.9 

4.0 

a 

1  8 

a 

1.1 

2« 

.76 

». 

% 

27 

.76 

.75 
.61 

28 

9 

.60 
63 

30 

.60 

Jl 

Non.— Coocvninc  lee,  observer  reported  as  follows:  Feb.  8,  1913,  ''mush  ioe";  Feb.  9, 1913,  "back- 
VBtar.**   Dbcbaree  rdatioD  probably  affected  bv  ioe  about  Feb.  6-15. 


Digitized  by 


Google 


54 


SURFACE  WATER  SUPPLY,  1913,  PART  HI. 


LITTLE   RIVER  NEAR  COPPER  VALLEY,  VA. 

Ziocation. — ^At  highway  bridge,  about  5  miles  south  of  Childress  and  half  a  mile 

north  of  Copper  Valley,  Va.,  and  600  feet  above  the  mouth  of  Indian  Creek. 
Becords  available.-^July  25,  1908,  to  September  30,  191?. 
Drainage  area. — 195  square  miles. 
Oage. — Standard  chain  gage  attached  to  bridge;  read  daily,  morning  and  evening, 

to  himdredths.    Limits  of  use:  Hundredths  below  4.0,  half  tenths  from  4.0  to  5.0, 

and  tenths  above  5.0  feet. 
ControL — Probably  permanent. 

Discharge  measurements. — Made  from  downstream  side  of  bridge. 
Point  of  zero  flow. — Determinations  by  leveling,  July  18,  J911,  and  September  21, 

1912,  indicate  that  there  would  be  no  flow  past  the  gage  if  the  river  stage  were  to 

fall  to  1.8  feet,  ±0.2  foot. 
^(Hnter  flow. — Discharge  relation  affected  by  ice  for  short  periods. 
Accuracy. — Records  of  gage  height  are  considered  reliable.    Sufficient  data  have  not 

been  obtained  to  permit  estimates  of  discharge  to  be  made. 

No  discharge  measurements  were  made  at  this  station  during  the  year  ending  Sep- 
tember 30, 1913. 

Daily  gage  height  in  feet,  of  Little  River  near  Copper  Valley,  Va,,  for  the  year  ending 

Sept.  SO,  191S. 


(T.  A.  De  Hart,  obswver.l 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

Jaly. 

AUR. 

8«pt. 

1 

3.28 
3.26 
3.25 
3.25 
3.28 

3.25 
3.20 
3.20 
3.20 
3.?0 

3.20 
3-18 
3.20 
3.35 
3.62 

3.38 
3.26 
3.22 
3.28 
3.38 

3.32 
3.26 
3.40 
3.36 
3.26 

3.28 
3.24 
3.21 
3.22 
3.22 
3.20 

3.26 
3.38 
3.32 
3.26 
3.22 

3.38 

4.75 

4.2 

3.64 

3.44 

3.42 
3.36 
3.38 
3.48 
3.42 

3.32 
3.31 
3.30 
3.29 
3.28 

3.29 
3.30 
3.29 
3.22 
3.24 

3.28 
3.28 
3.29 
3.36 
3.40 

3.38 
3.34 
3.34 
3.36 
3.62 

3.68 
3.58 
3.42 
3.34 
3.31 

3.30 
3.30 
3.31 
3.35 
3.52 

3.38 
3.38 
3.35 
3.36 
3.36 

3.3e 
3.32 
3.32 
.3.42 
3.54 

3.50 
3.62 
3.62 
3.62 
3.65 
4.02 

3.72 
3.45 
3.90 
3.86 
3.58 

3.52 
3.48 
3.44 
3.39 
3.34 

3.30 
3.32 
3.34 
3.32 
3.30 

3.30 
3.34 
3.32 
3.36 
3.31 

3.30 
3.30 
3.29 
3.31 
3.36 

3.38 

3.72 

4.4 

3.85 

3.65 

3.62 

3.68 
3.42 
3.42 
3.46 
3.46 

3.44 
3.32 
3.40 
3.55 
3.60 

3.42 
3.39 
3.32 
3.42 
3.46 

3.48 
3.35 
3.25 
3.24 
3.28 

3.62 
3.66 
3.42 
3.34 
3.30 

3.30 
3.76 
4.25 

3.75 
3.54 
3.42 
3.40 
3.30 

3.35 
3.25 
3.28 
3.36 
3.38 

3.75 

3.50 

3.40 

8.1 

5.3 

4.7 

4.05 

3.79 

3.74 

3.76 

3.78 
3.82 
3  64 
3.60 
3.65 

3.85 

5.5 

4.3 

3.92 

3.79 

3.74 

3.66 
3.62 
3.69 
3.56 
3.48 

3.42 
3.40 
3.39 
3.40 
3.46 

3.60 
4.65 
4.35 
3.95 
3.78 

3.92 
3.76 
3.71 
3.62 
3.58 

3.50 
3.48 
3.46 
3.45 
3.45 

3.45 
3.62 
3.55 
3.51 
3.52 

3.48 
3.44 
3.40 
3.41 
3.39 

3.39 
3.41 
3.42 
3.40 
3.41 

3.38 
3.35 
3.34 
3.31 
3.32 

3.66 
3.80 
3.94 
3.46 
3.36 

3.06 

4.05 

6.6 

6.2 

4.5 

4.0 
3.95 
4.05 
3.88 
3  W« 
3.60 

3.66 
3.62 
3.64 
3.60 
3.58 

3.48 
3.58 
3.64 
3.65 
3.52 

3.48 
3.64 
3.86 
3.62 
3.96 

3.41 
3.40 
3.39 
3.39 
3.35 

3.34 
3.31 
3.75 
3.65 
3.60 

4.3 

4.0 

3.64 

4.05 

3.65 

3.45 

3.42 

4.6 

3.94 

3.88 

3.48 
3.42 
3.34 
3.32 
3.20 

3.68 
3.80 
3.44 
3.34 
3.S9 

3.36 
3.29 
3.30 
3.30 
3.29 

3.30 
3.28 
3.26 
3.25 
3.26 

3.25 
3.26 
3.25 
3.25 
3.2«» 
3.25 

3.21 
3.22 
3.21 
3.18 
3.15 

3.15 
3.18 
3.26 
3.21 
3.35 

3.49 
3.40 
3.42 
3.32 
3.29 

3.28 
3.20 
8.17 
3.65 
3.46 

8.38 
3.32 
8.39 
8.38 
3.24 

3.20 
8.15 
3.22 
8.28 
3.32 
3.30 

3.18 

2 

8.19 

8 

3.16 

4 

4.05 

5 

3. 88 

0 

3.46 

7 

S.39 

8 

3.31 

9 

3.68 

10 

3.42 

11 

3.30 

12 

3.25 

13 

3.94 

14 

3.21 

16 

3.18 

16 

3.S6 

17 

3.29 

18 

3.48 

19 

3.S4 

20 

3.54 

21 

7.0 

22 

4.9 

23 

3.75 

24 

3.48 

26 

3.42 

26 

3.38 

27 

3.34 

28 

3.32 

Z» 

3.31 

30 

3  35 

31 

NoTF..— Observer  reported  "ice' 
affected  by  ice  about  Feb.  6-15. 


Feb.  7-9;  "ice  on  pond,"  Feb.  13-16.    Dischar.;e  relation  probably 


Digitized  by 


Google 


KANAWHA  BIVER  BASIN. 


55 


WALKEB  CBEEK  AT  STAFFORD8VILLE,  VA. 

Location. — ^At  highway  bridge  at  Staffordsville,  Va.,  500  feet  below  the  mouth  of 

Whitley  Creek. 
Aeoorda  available.— July  24,  1908,  to  September  30, 1913. 
Draina^  area. — 277  square  miles. 
Gage. — Staadard  chain  gage  attached  to  bridge;  read  daily,  morning  and  evening, 

to  hundredths.    Limits  of  use:  Hundredths  below  4.0,  half-tenths  from  4.0  to 

5.0,  and  tenths  above  5.0  feet. 
ControL — Practically  permanent. 

Diichai^e  xneasurements. — Made  from  downstream  side  of  bridge, 
^^nter  flow. — Discharge  relation  probably  not  affected  by  ice. 
Regulatioii. — A  dam  and  power  plant  300  feet  above  the  station  may  affect  the  flow 

at  low  water. 
Aceoracy. — Gage-height  record  considered  reliable.    Data  insufficient  for  estimates 

of  discharge. 

No  dischaige  measurements  were  made  at  this  station  during  the  year  ending 
September  30,  1913. 

DaHif  gage  hei^,  in/eett  of  Walker  Creek  at  StaffordsvUle,  Fa.,  for  the  year  ending  Sept, 

SO,  1913, 

(J.  F.  Durham,  observer.] 


Day. 

Oct. 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

3.40 
3.42 
3.34 
3.32 
3.26 

3.23 
3.20 
3.16 
3.14 
3.14 

3.10 
3.08 
3.11 
3.12 
3.22 

3.24 
3.14 
3.10 
3.18 
3.20 

3.22 
3.21 
3.16 
3.15 
3.13 

3.06 
3.06 
3.06 
3.02 
3.06 
3.06 

3.04 
3.04 
2.90 
3.06 
3.02 

3.01 
3.82 

*A 

8.83 

3.72 
3.58 
3.50 
3.50 
3.44 

3.32 
3.30 
3.36 
3.22 
3.21 

3.10 
3.20 
3.18 
3.16 
3.15 

3.11 
3.12 
3.14 
3.08 
3.06 

3.14 
3.16 
3.16 
3.22 
3.35 

3.50 
3.66 
3.61 
3.54 
3.46 

3.42 
3.36 
3.06 
3.20 
3.20 

3.27 
3.24 
3.24 
3.22 
3.20 

3.14 
3.14 
3.01 
3.11 
3.02 

3.00 
3.20 
3.08 
3.20 
3.66 
5.20 

4.5 

4.1 

4.15 

4.3 

4.15 

4.05 
4.05 
4.05 
4.0 
3.05 

3.90 
3.04 
4.6 
4.35 
4.1 

3.08 
3.88 
3.82 
3.74 
3.68 

3.60 
3.62 
3.60 
3.65 
3.76 

3.83 

4.6 

5.0 

5.1 

4.7 

4.5 

4.45 

4.3 

4.3 

4.4 

4.3 

4.25 

4.0 

3.80 

3.78 

4.8 

3.80 
3.81 
3.66 
3.56 
3.61 

3.68 
3.66 
3.58 
3.50 
3.52 

3.50 
3.69 
3.50 
3.56 
3.58 

3.53 
4.36 
5.6 

5.0 

4.7 

4.25 

4.1 

4.0 

3.04 
3.75 
3.74 
3.70 
3.76 

3.86 

3.88 

3.80 

6.6 

7.6 

6.8 

5.5 

4.05 

4.65 

4.5 

4.35 

4.3 

4.06 

4.0 

3.00 

4.3 
13.4 
7.8 
6.1 
5.5 
5.2 

4.8 
4.65 
4.35 
4.26 
4.1 

3.09 
3.83 
3.84 
3.70 
3.76 

3.85 
4.7 
7.8 
6.2 
6.5 

6.2 

6.0 

4.75 

4.65 

4.35 

4.2 
4.05 
4.0 
3.90 
3.83 

3.80 
3.85 
3.81 
3.80 
3.74 

3.62 
3.58 
3.65 
3.50 
3.50 

3.44 
3.50 
3.48 
3.44 
3.40 

3.34 
3.30 
3.32 
3.32 
3.32 

3.38 
3.46 
3.47 
3.30 
3.32 

3.09 

3.84 

5.6 

7.2 

5.6 

4.8 
5.6 
6.1 
5.2 
4.8 
6.6 

4.85 

4.4 

4.2 

4.25 

4.1 

3.00 
3.80 
4.25 
4.25 
4.05 

3.85 
3.80 
3.90 
3.74 
3.61 

3.50 
3.46 
3.57 
3.64 
3.44 

3.38 
3.32 
3.64 
3.98 
3.93 

3.70 
3.72 
3.82 
3.58 
3.46 

3.38 
3.42 
3.41 
4.05 
5.4 

4.2 
3.75 
3.52 
3.42 
3.34 

3.32 
3.65 
3.64 
3.36 
3.40 

3.32 
3.28 
3.22 
3.20 
3.14 

3.18 
3.11 
3.08 
3.09 
3.12 

3.02 
3.01 
3.02 
3.06 
3.02 
3.04 

3.01 
3.28 
3.02 
2.05 
2.01 

2.90 
2.96 
3.01 
3.02 
3.03 

2.96 
3.05 
3.30 
3.32 
3.16 

3.01 
2.97 
2.98 
3.02 
4.0 

3.32 
3.20 
3.16 
3.17 
3.06 

3.00 
2.04 
2.02 
2.02 
2.08 
8.15 

3.08 

a 

2.05 

a. 

2.02 

4 

2.04 

5 

2.04 

e. 

2.06 

7 

2.02 

8. 

2.02 

9 

2.80 

KL..::::..:::... 

2.86 

u 

2.87 

12. 

2.82 

13 

2.85 

14. 

2.80 

U 

2.78 

16 

2.82 

17 

18. 

2.86 
2.90 

19 

». 

2.96 
3.02 

21 

3.14 

22. 

3.50 

23 

3.33 

« 

25 

3.15 
3.04 

2S. 

2.00 

27 

2.04 

2B 

3.88 

29 

2.90 

ao 

2.95 

« 

Note.— Observer  made  no  notes  concerning  ice. 
by  ice  during  the  year  ending  Sept.  30, 1913. 


Discharge  relation  probably  not  materially  affected 
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SURFACE  WATER  SUPPLY,  1913,  PART  HI. 


WOLF   CREEK   NEAR   NARROWS,  VA. 

Location. — At  highway  bridge  3  miles  above  Narrows,  Va.,  1,500  feet  below  the  New 
River,  Holston  &  Western  Railroad  bridge,  and  2^  miles  above  mouth  of  Mill 
Creek. 

Records  available.— July  22,  1908,  to  September  30,  1913. 

Drainage  area. — 223  square  miles. 

Chi^.— Standard  chain  gage  attached  to  bridge;  read  daily,  morning  and  evening, 
to  hundredths.  Limits  of  use:  Hundredths  below  3.5,  half  tenths  from  3.5  to 
4.5,  and  tenths  above  4.5  feet. 

OontroL — ^Practically  permanent. 

Discharge  measurements. — Made  from  downstream  side  of  bridge. 

Floods. — A  stage  of  approximately  15.5  feet,  referred  to  the  gage  datum,  has  been 
reached  at  this  station;  date  unknown. 

Point  of  zero  flow. — A  determination  by  leveling  July  15, 1911,  indicates  that  there 
would  bo  no  flow  past  the  gage  if  the  river  stage  were  to  fall  to  1.1  feet  ±0.2  foot. 

Winter  flow. — Discharge  relation  not  affected  by  ice  except  for  short  periods  during 
extremely  cold  weather. 

Accuracy. — Records  of  gage  height  considered  reliable.  Data  insufficient  for  esti- 
mates of  discharge. 

No  dischai^ge  measurements  were  made  at  this  station  during  the  year  ending 
September  30,  1913. 

Daily  gage  height^  in  feet,  of  Wolf  Creek  near  Narrows,  Fa.,  for  the  year  ending  Sept.  SO, 

191S. 


[J.A 

.Hale, 

Dbaerver.] 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

8«pt. 

1 

2.82 
2.73 
2.09 
2.68 
2.66 

2.64 
2.64 
2.61 
2.00 
2.60 

2.74 

2.58 
2.58 
2.07 
2.84 

2.76 
2.70 
2.66 
2.69 
2.79 

2.86 
2.72 
2.76 
2.79 
2.80 

2. 78 
2.74 
2.70 
2.69 
2.68 
2.67 

2.68 

2.r,8 
2.68 
2.06 
2.61 

2.02 
2.98 
3.75 
3.45 
3.24 

3.12 
3.01 
3.00 
3.00 
2.96 

2.89 
2.86 
2.82 
2.78 
2.76 

2.72 
2.72 
2.70 
2.74 
2.70 

2.09. 
2.09 
2.72 
2.70 

2.68 

2.75 
2.70 
2.09 
2.80 
3.02 

3.25 
3.36 
3.31 
3.20 
3.11 

3.00 
3.01 
2.90 
2. 84 
2.83 

2.88 
2.83 
2.84 
2.84 
2.79 

2.78 
2.70 
2.72 
2.74 
2.00 

2.78 
2.90 
2.80 
2.90 
3.08 
4.02 

3.95 

3.6 

3.6 

3.05 

3.55 

3.14 
3.S5 
3.  So 
4.35 
4.05 

3.9 

4.15 

4.8 

4.3 

4.0 

3.8 
3.65 
3.6 
3.48 
3.38 

3.39 

3.7 

3.6 

3.75 

4.05 

4.15 

4.35 

4.8 

4.35 

4.1 

4.0 

4.1 

3.95 

3.9 

4.05 

4.0 

3.9 
3.7 
3.6 
3.48 
3.40 

3.42 

3.6 

3.46 

3.35 

3.28 

3.28 
3.32 
3.27 
3.19 
3.20 

3.25 
3.24 
3.20 
3.22 
3.22 

3.18 
3.85 

4.8 

4.4 
4.1 
3.9 
3.7 
3.6 

3.49 
3.39 
3.28 
3.25 
3.25 

3.38 

3.44 

3.42 

4.6 

6.8 

6.8 
4.8 
4.3 
4.1 
3.9 

3.8 

3.75 
3.55 
3.48 
3.46 

3.5 
10.2 
7.0 
6.4 
4.8 
4.4 

4.1 

3.9 

3.75 

3.6 

3.6 

3.42 
3.34 
3.30 
3.26 
3.20 

3.27 

4.2 

6.2 

4.7 

4.35 

4.3 
3.7 
4.0 
3.9 
3.75 

3.55 
3.46 
3.40 
3.36 
3.29 

3.25 
3.35 
3.29 
3.30 
3.27 

3.19 
3.14 
3.10 
3.09 
3.01 

3.00 
3.00 
3.02 
3.00 
2.98 

2.94 
2.90 

2.88 
2.88 
3.02 

2.90 
2.94 
2.99 
2.90 
2.84 

2.93 

3.00 

3.32 

6.2 

4.3 

3.9 

4.6 

6.4 

4.6 

4.16 

4.46 

3.9 

3.65 

3.46 

3.48 

3.36 

3.22 

3.19 

3.7 

3.7 

3.48 

3.36 
8.46 
3.38 
3.29 
3.14 

8.04 
3.11 
3.08 
3.25 
3.16 

3.00 
2.91 
3.16 
3.36 
3.30 

3.12 
3.04 
8.28 
3.04 
2.94 

2.90 
2.88 
2.86 
2.89 
3.44 

3.08 
2.92 
2.80 
2.74 
2.71 

2.72 
3.29 
2.95 
2.86 
2.79 

2.80 
2.72 
2.74 
2.82 
2.78 

2.70 
2.66 
2.69 
2.62 
2.70 

2.66 
2.64 
2.61 
2.66 
2.62 
2.68 

2.66 
X64 
2.51 
2.49 
2.48 

2.64 
2.66 
2.68 
2.68 
2.64 

2.58 
2.70 
2.67 
2.66 
2.66 

2.63 
2.56 
2.51 
2.48 
2.64 

2.64 
2.60 
2.62 
2.72 
2.63 

2.56 
2.50 
2.46 
2.44 
2.74 
2.76 

2.61 

2 

2.62 

3 

2.50 

4 

2.48 

6 

2L40 

6 

2.45 

7 

2.44 

8 

2.46 

9 

2.46 

10 

2.46 

11 

2.42 

12 

2.40 

13 

2.48 

14 

2.38 

16 

3.34 

16 

2.40 

17 

2.46 

18 

2.64 

19 

2.62 

20 

2. 62 

21 

2.76 

22 

S.07 

23 

2:86 

24 

2.74 

25 

2.62 

26 

2.67 

27 

2.52 

28 

2.48 

29 

2.48 

30 

2.49 

81 

Note.— Observer  made  no  notes  conceming  ice. 
by  ice  during  the  year  ending  Sept.  30, 1913. 


Discharge  relation  probably  not  materially  Affactwl 
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BLUESTONE  RIVER  AT   LILLY,  W.  VA. 

Loeation.— At  Lilly,  W.  Va.,  2,000  feet  below  the  mouth  of  Little  Bluestone  River. 
Reeords  available.— Aug:ust  22,  1908,  to  January  13,  1912;  July  21  to  November  7, 

1912;  January  15  to  September  30,  1913. 
Draina^  area. — 454  square  milee. 
Gage. — ^Vertical  sta£f  gage  in  two  sections;  read  daily,  morning  and  evening,  to  him- 

dredths.    Limits  of  use:  Hundredths  below  2.0,  half-tenths  from  2.0  to  3.5,  and 

tenuis  above  3.5  feet. 
ControL — Practically  permanent. 

Diachaxge  measurements. — Made  from  a  boat  150  feet  above  gage,  or  by  wadmg. 
Point  of  zero  flow. — Levels  taken  August  24,  1910,  indicate  that  there  would  be  no 

flow  past  the  gage  if  the  river  stage  were  to  fall  to  0.0  foot  iO.2  foot. 
Winter  flow. — During  portions  of  December,  January,  and  February  the  discharge 

relation  may  be  affected  by  ice. 
Aeenracy. — Data  insufficient  for  estimates  of  discharge. 

No  discharge  measurements  were  made  at  this  station  during  the  year  ending 
September  30,  1913. 

Mbf  gage  height^  in  feet ^  of  BluesUme  River  at  Lilly,  W.  Va.,  for  the  year  ending  Sept. 

30, 191S. 

[W.H.LUly.obserrer.] 


iHy. 

Oct. 

Nov. 

D«c. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8«pt 

1 

1.41 
1.34 
1.27 
1.23 
1.21 

LIS 
L13 
1.11 
1.05 
1.08 

1.02 

aw 

1.04 
1.00 
1.17 

1.23 
1.25 
1.33 
1.3ft 
1.43 

L43 
L48 
L52 
L52 
1.49 

1.45 
1.38 
1.33 
1.38 
1.33 
1.25 

1.23 
1.10 
1.18 
1.17 
1.23 

1.30 
1.35 

3.2 
3.0 
2.9 
3.3 
3.3 

2.05 

X6 

2.4 

2:6 

2.25 

2.3 

2.85 

2.75 

2.6 

2.7 

2.35 

2.2 

2.1 

1.99 

1.92 

2.05 

2.3 

2.1 

2.0 

2.0 

1.92 

3.9 

4.9 

4.2 

3.1 

2.75 

2.5 

2.3 

2.3 

2.1 

2.05 

1.92 

2.05 

3.35 

3.45 

3.0 

4.6 

4.7 

4.6 
3.6 
3.0 
2.65 
2.75 

2.65 

2.35 

2.2 

2.1 

2.05 

2.2 
8.2 
6.6 
4.2 
3.5 
3.05 

2.75 

2.55 

2.4 

2.3 

2.15 

2.05 

2.0 

1.95 

1.98 

1.94 

1.88 
1.87 
2.45 
3.25 
3.3 

3.2 
2.9 
2.85 
2.55 
2.35 

2.1 

1.94 

1.92 

1.90 

1.88 

1.84 
1.88 
1.91 
2.0 
1.92 

1.86 
1.80 
1.72 
1.72 
1.71 

1.71 
1.64 
1.62 
1.65 
1.61 

1.64 
1.57 
1.42 
1.44 
1.42 

1.48 
1.52 
1.62 
1.67 
1.54 

1.44 

1.62 
1.90 
3.6 
3.1 

2.45 

3.05 

4.1 

3.8 

3.35 

2.85 

2.7 

2.4 

2.35 

3.5 

4.2 

3.2 

2.65 

4.3 

4.5 

3.4 

2.65 

2.45 

2.3 

2.1 

2.0 

1.64 
1.52 
1.54 
1.77 
1.71 

1.50 
1.53 
1.66 
1.49 
1.53 

1.00 
1.69 
1.56 
1.49 
1.35 

1.33 
1.89 
1.96 
2.2 
2.3 

2.15 

2.15 

2.1 

1.99 

1.90 

1.87 
1.76 
1.50 
1.51 
1.23 

1.33 
1.37 
1.41 
1.43 
1.61 

1.63 
1.50 
1.51 
1.47 
1.43 

1.40 
1.35 
1.31 
1.30 
1.26 
1.30 

1.30 
1.25 
1.25 
1.21 
1.19 

1.21 
1.17 
1.22 
1.20 
1.21 

1.19 
1.21 
1.25 
1.20 
1.23 

1.21 
1.13 
1.11 
1.13 
1.15 

1.23 
1.33 
1.41 
1.41 
1.45 

1.41 
1.33 
1.29 
1.13 
1.31 
1.43 

1.43 

2 

1.30 

J 

1.31 

4 

1.31 

5 

1.30 

6 

1.27 



1.23 

8 

1.21 

1 

1.27 

10 

1.21 

11 

1.20 

12 

1.20 

U 

1.24 

14 

1.22 

U 

2.85 

2.55 

2.4 

2.35 

2.35 

2.3 

2.35 

2.8 

2.05 

4.6 

4.4 

4.0 
3.9 
4.0 
3.5 
3.3 
3.1 

1.15 

1« 

1.07 

17 

1.01 

18 

.99 

19 

.93 

» 

.85 

a 

1.36 

a 

1.63 

a 

1.53 

34 

1.47 

25 

1.36 

26 

1.31 

27 

1.27 

2S 

1.20 

29 

1.09 

» 

.99 

31 

.  Hon.— Oboerver  made  no  notes  concerning  ice. 
by  iotdintav  the  year  coding  Sept.  80, 1913. 


Diacharge  relation  probably  not  materially  affected 
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SURFACE  WATEE  SUPPLY,  1913,  PART  IH. 


GBEENBRIEB  BIYEB   NEAR   MARLINTOK,  W.  VA. 

Location. — ^At  Chesapeake  &  Ohio  Railway  bridge  on  the  switch  that  runs  to  Oamp»- 

bell's  lumber  mill,  1)  miles  above  Marlinton,  W.  Va.,  and  immediately  below 

the  mouth  of  Stoney  Creek. 
Beoords  available.— July  9,  1908,  to  September  30,  1913. 
Drainage  area. — 408  square  miles. 
Qage. — Standard  chain  gage  attached  to  bridge;  read  daily,  morning  and  evening, 

to  hundredths.     Limits  of  use:  Hundredths  below  4.5,  half-tenths  from  4.5  to  5.5, 

and  tenths  above  5.5  feet. 
ControL — Probablv  not  permanent.    Bed  at  measuring  section  composed  of  coarse 

gravel. 
Disc^iarge  measurements. — Made  from  downstream  side  of  bridge. 
Point  of  zero  flow. — A  determination  by  leveling,  September  6,  1912,  indicates 

that  there  would  be  no  flow  past  the  gage  if  the  river  were  to  fall  to  2.7  feet,  iO.l 

foot. 
Winter  flow. — Discharge  relation  may  be  affected  by  ice  for  short  periods  during 

December,  January,  and  February. 
Accuracy. — Data  insufficient  for  estimates  of  dischai^. 

No  discharge  measurements  were  made  at  this  station  during  the  year  ending  Sep- 
tember 30,  1913. 

Daily  gage  height,  in  feet,  of  Oreenbrier  River  near  Marlinton,  W.  Va.,  for  the  year  ending 

Sept.  SO,  191S. 
(A.  N.  Rudd,  U.  O.  Bimpson,  and  C.  H.  McCoy,  observen.] 


Day. 


Oct.     Nov.     Dec.     Jan. 


Feb. 


Mar. 


Apr.     May.    June.    July.     Aug.    Sept. 


1 
2 
3 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


3.78 
3.62 
3.64 
3.50 
3.49 

3.45 
3.40 
3.44 
3.42 
3.40 

3.40 
3.40 
3.40 
3.40 
3.38 

3.38 
3.36 
3.38 
3.38 
3.45 

3.48 
3.48 
3.50 
3.60 
3.70 

3.68 
3.62 
3.60 
8.55 
3.52 
8.50 


3.48 
8.45 
8.45 
8.42 
3.40 

3.40 
5.45 
5.9 
5.1 

4.6 

4.36 
4.15 
4.00 
3.95 
3.90 

3.82 
3.70 
3.70 
3.63 


3.62 
3.61 
3.60 
3.56 
3.53 

3.50 
3.50 
3.58 
3.50 
3.50 


3.62 
3.56 
3.64 
3.88 
4.02 

4.7 

4.8 

4.5 

4.25 

4.18 

4.15 
4.08 
4.03 
4.00 
4.10 

4.10 
3.92 
3.92 
3.85 
3.85 

3.85 
3.80 
3.65 


a3.8 


8.80 
6.3 


5.4 
4.7 
5.3 
5.6 
5.2 

6.1 
7.6 
7.9 
7.2 
5.9 

5.35 

5.15 

5.5 

5.2 

4.9 

4.65 
4.65 
4.45 
4.35 
4.30 

4.22 
4.20 
4.20 
4.48 
5.0 

4.9 
4.9 
4.9 
4.75 
4.5 


6.0 


5.8 
5.6 

6.1 

4.65 

4.42 

4.38 

4.28 

4.28 
4.32 
4.25 
4.35 
4.25 

4.15 
4.00 
3.90 
3.90 
3.90 

3.98 
4.22 
4.48 
4.32 
4.22 

4.15 
4.30 
6.0 


4.9.5 

4.8 

4.45 

4.5 

4.35 

4.28 
4.12 
3.96 
4.08 
4.12 

5.3 
5.3 
5.1 
7.6 
7.0 

6.3 
5.6 
5.0 
4.8 
4.65 

4.5 

4.40 

4.22 

4.20 

4.18 

4.30 
11.8 
8.1 
6.2 
6.5 
5.2 


4.95 

4.75 

4.6 

4.5 

4.42 

4.35 
4.28 
4.20 
4.20 
4.15 

4.16 

5.9 

7.7 

6.3 

7.9 

7.3 
6.2 
6.6 
5.15 
6.0 

4.85 

4.6 

4.6 

4.5 

4.42 

4.32 

4.33 

4.40 

4.5 

4.38 


4.32 

4.27 
4.25 
4.22 
4.00 

3.92 
3.98 
4.05 
8.96 
3.84 

3.78 
3.73 
3.64 
3.68 
3.68 

3.78 

3.82 

4.31 

4.8 

4.7 

4.8 

4.7 

5.06 

7.1 

6.6 

6.4 
7.4 
7.6 
7.1 
6.2 
6.4 


6.2 
4.96 
4.9 
4.9 
4.9 

4.6 
4.36 
4.45 
4.40 
4.37 

4.15 
4.04 
3.98 
3.87 
3.82 

3.76 
3.70 
3.68 
3.64 
3.63 

3.62 
3.62 
3.68 
3.72 
3.76 

3.92 
4.10 
4.00 
3.90 
3.86 


3.68 
3.60 
8.50 
3.66 
3.83 

3.89 
3.80 
3.74 
3.68 
8.9 

8.1 

6.5 

4.8 

4.44 

4.32 

4.27 
4.23 
4.14 
4.18 
4.26 

4.03 
3.86 
8.80 
3.84 
3.82 

3.74 
3.72 
3.66 
3.55 
3.48 
3.63 


3.76 
8.88 
8.70 
3.60 
3.63 

3.42 
3.37 
3.32 
3.28 
3.28 

3.36 

3.63 

5.6 

5.4 

4.23 

3.78 
8.62 
3.78 

3!  93 

3.80 
3.80 
4.40 
4.46 
4.33 

4.18 
8.98 
8.78 
3.62 
8.46 
3.26 


8.22 
3.33 
3.28 
3.40 
3.40 

3.36 
3.26 
8.36 
3.3S 


8.33 
8.27 
3.23 
3.1s 
3.17 

3.13 
3.18 
3.30 
3.58 
3.86 

4.03 
4.00 
3.96 
3.87 
3.80 

8.66 
3.50 
8.42 
8.87 
8.34 


a  Gage  height  to  top  of  Ice. 

NoTK.— Discbarge  relation  probably  affected  by  ice  during  most  of  December,  1912,  and  from  Feb. 
6-16, 1913.  On  Dec.  1  and  2  observer  reported  river  trowen.  over;  Dec.  4-6,  general  rain;  Dec.  12,  lc«  run- 
ning; Dec.  13,  river  frozen  over-  Dec.  14,  "Ice  gorges  up  sometimes";  Dec.  25,  ice  heavy,  ^rtth  snow  on 
top  of  it;  Dec.  30-31,  cause  of  rise,  general  rain  on  heavy  snow;  Feb.  4-9,  Greeting  weaUier;  Feb.  18,  ice 
flowing. 
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GREENBRIER  RIVER  AT  ALDERSON,  W.  VA. 

Location. — ^At  highway  bridge  at  Alderaon,  W.  Va.,  half  a  mile  above  the  mouth  of 

Muddy  Oeek. 
Beoords  aTaalable.— August  1,  1895,  to  July  15,  1906;  May  10,  1907,  to  September 

90,1913. 
Draina^  area.— 1,340  square  miles. 
Gaga. — Standard  chain  gage  attached  to  bridge;  read  daily,  mormng  and  evening, 

to  hundredths.    Limits  of  use:  Hundredths  below  3.0,  half-tenths  from  3.0  to  4.0, 

and  tenths  above  4.0  feet. 
ContToL — Permanent,  or  nearly  so;  channel  wide  and  shallow. 
Diaehar^  meaaarementa. — Made  from  downstream  side  of  bridge. 
Flooda. — No  record  of  floods  previous  to  installation  of  the  gage.    Maximum  gage 

hei^t  since  establishment  of  gage,  18.2  feet,  November  26,  1900. 
Wmter  flow. — Little,  if  any,  affected  by  ice. 

Hie  following  dischaige  measurement  was  made  by  H.  J.  Jackson: 
June  20,  1913:  Gage  height,  2.17  feet;  dischazge,  459  second-feet. 

DaQif  gage  heifdU,  infect,  of  Oreenhrier  River  at  AUknon,  W.  Fa.,  f€fr  the  year  ending 

Sept.  SO,  1913, 

[W.  J.  Haaoock,  observer.] 


D«y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

Jane. 

July. 

Aog. 

Sept 

1 

2.04 
1.96 
l.W 
1.80 
1.83 

1.79 
1.80 
1.78 
1.76 
1.75 

1.74 
1.72 
1.71 
1.73 
1.82 

1.80 
1.78 
1.74 
1.79 
1.88 

2L14 
2.02 
2L02 
2.00 
2.20 

2L15 

xn 

2.02 
1.08 
1.90 
1.90 

1.80 
1.86 
1.62 
1.81 
1.80 

1.80 

2.00 

4.6 

3.96 

3.2 

2.86 
2.64 
2.48 
2.38 
2.30 

2.24 

2.19 
212 
2.00 
2.06 

2.02 
1.99 
1.96 
1.94 
1.92 

1.98 
1.90 
1.90 
1.88 
1.81 

1.79 
1.86 
1.90 
2.06 
2.20 

2.70 

3.4 

3.2 

2.90 

2.68 

2.52 
2.42 
2.31 
2.12 
2.02 

2.16 
2.26 
221 
2.18 
2.16 

2.00 
1.88 
1.78 
1.86 
1.96 

1.91 
1.96 
2.16 
2.M 
2.88 
7.0 

6.0 
4.2 
3.46 
4.2 
4.0 

3.75 
5.2 
7.4 
7.2 
6.2 

4.2 

3.8 
3.9 
3.9 
3.56 

3.3 
3.1 
3.06 
2.94 

2.88 

281 
2.76 
2.75 
2.82 
3.5 

3.8 
3.8 
4.2 
3.9 
3.6 
3.46 

3.7 
3.75 
3.66 
5.2 
5.1 

4.2 

3.66 
3.2 
2.98 
291 

2.91 
3.06 
2.87 
2.70 
2.62 

2.60 
2.68 
2.58 
2  49 
2.44 

246 
2.52 
2.66 

2.84 
2.79 

2.00 
2.82 
3.96 

4.3 
3.9 
3.5 
3.2 
3.1 

3.0 
284 
2.68 
251 
262 

3.6 
4.6 
4.0 
6.1 
8.2 

6.8 

5.1 

4.1 

3.66 

3.4 

3.2 

3.1 

2.96 

2.80 

2.74 

280 
14.7 
12.8 
6.2 
4.8 
4.1 

3.2 
3.06 
296 

2.84 
272 
2.64 
2.59 
254 

2.54 
3.35 
8.8 
6.7 
8.2 

7.0 
5.4 
4.4 
3.9 
3.6 

3.35 

3.1 

2.99 

2.89 

2.80 

2.70 
2  74 
280 
2  82 
279 

272 
265 
268 
2.54 
250 

246 
266 
2  71 
2.61 
252 

2.44 
2.36 
231 
2.30 
2.28 

225 
232 
2.42 
2  76 
2.82 

3.7 
3.26 
3.26 
5.0 
5.2 

4.1 
4.3 
7.8 
6.9 
4.5 
4.8 

4.4 

3.76 
3.4 
4.6 
4.4 

3.6 
3.2 
3.6 
3.55 
3.26 

2.99 
2.78 
2.60 
2.58 
2.48 

238 
232 
226 
220 
215 

210 
208 
205 
206 
2.06 

2.36 
254 
2  48 
2  32 
222 

2.24 
2.32 
214 
260 
285 

274 
2.80 
2.59 
2.38 
2.30 

5.5 
3.7 
3.2 
285 
265 

266 
252 
2  41 
231 
250 

2  68 
2.45 
2.32 
2.20 
2.22 

242 
232 
220 
214 
2  08 
210 

2.12 
206 
222 
206 
1.98 

1.91 
1.86 
1.80 

1.78 
1.75 

1.85 

1.92 

1.99 

3.5 

3.45 

2  76 
2.45 
2  26 
228 
220 

219 
2.18 
228 
284 
2.75 

246 
2.28 
2.16 
2.09 
2.01 
1.96 

1.90 

J. 

1.90 

3 

1.78 

4 

1.79 

5 

1.74 

6 

1.78 

7 

1.70 

S 

1.72 

9 ; 

1.70 

10 

1  70 

u 

1.66 

12. 

1.66 

13-.  . 

1.70 

U 

1.63 

15 

1.64 

le 

1.60 

17 

1.66 

u 

1.60 

»..             .  .. 

1.71 

a> 

1.68 

n 

1.79 

n 

1.97 

s 

2.08 

» 

215 

s 

2.04 

38 

1.92 

27 

1.86 

2S 

1.80 

s» 

1.79 

30 

1.75 

31 

NoTK.— Dtediarge  relation  probably  not  affected  by  ice  during  tbe  year  ending  Sept.  30, 1913. 
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SUBFACB  WATER  SUPPLY,  1W3,  PART  m. 


Daily  diteharge,  in  ucxmd-Jtdy  of  Greenbrier  River  at  Aldermmy  W.  Va.,for  the  year  ending 

Sept.  SO,  191S, 


Day. 

Oct. 

Nov. 

Dec 

Jan, 

Feb. 

Kar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sl^t 

1 

347 
301 
246 
240 
206 

183 
188 
178 
169 
164 

159 
150 
145 
154 
300 

188 
178 
150 
183 
234 

434 
331 
331 

388 
490 

443 
406 
331 
301 

287 
246 

223 
217 
200 
194 
188 

188 

315 

5,690 

3,980 

2,140 

1,440 

1,060 

828 

096 

598 

533 
481 
415 
388 
356 

331 
308 
280 
274 
260 

267 
246 
246 
234 
194 

183 
217 
246 
356 
490 

1,160 
2,620 
2,140 
1,520 
1,130 

884 
747 
610 
415 
331 

462 
555 
501 
471 
452 

315 
234 
178 
217 
280 

253 
280 
452 
347 
1,480 
12,900 

9,700 
4,620 
2,740 
4,620 
4,100 

3,480 
7,360 
14,300 
13,600 
10,300 

4,620 
3,600 
3,850 
3,850 
2,980 

2,380 
1,920 
1,820 
1,600 
1,480 

1,360 
1,260 
1,240 
1,370 
2,860 

3,600 
3,600 
4,620 
3,850 
3,100 
2,740 

3,350 
3,480 
3,220 
7,360 
7,080 

4,620 
3,220 
2,140 
1,680 
1,540 

1,640 
1,820 
1,460 
1,160 
1,080 

1,000 

1,130 

971 

842 

774 

801 

884 

1,060 

1,400 

1,310 

1,140 
1,370 
3,080 

4,880 
8,850 
2,860 
2,140 
1,920 

1,720 
1,400 
1,130 
870 
1,030 

3,100 
5,690 
4,100 
10,000 
17,100 

12,300 
7,080 
4,360 
3,220 
2,620 

2,140 
1,920 
1620 
1,330 
1,230 

1,500 
42,500 
34,700 
10,300 
6,240 
4,360 

3,350 
2,620 
2,140 
1,820 
1,620 

1,400 

1,190 

1,060 

986 

913 

913 
2,500 
19,300 
11,900 
17,100 

12,900 
7,940 
5,150 
3,850 
3,100 

2,500 
1,920 
1,700 
1,500 
1,330 

1,160 
1,230 
1330 
1,370 
1,310 

1,190 

971 
913 
855 

801 
1,100 
1,180 
1,020 

884 

774 
671 
610 
698 
676 

544 

622 

747 

1,260 

1,370 

3,350 
2,260 
2,260 
6,800 
7,360 

4,360 
4,880 
15,700 
9,400 
5,420 
6,240 

5,160 
3,480 
2,620 
5,600 
5,150 

3,100 
2,140 
3,100 
2,980 
2,260 

1,700 

1,300 

1,140 

971 

828 

096 
622 
655 
490 
443 

396 
380 
356 
364 
364 

660 
913 
828 
622 
512 

633 

622 

434 

1,000 

1,420 

1,230 

1,330 

986 

696 

698 

8,230 
3,350 
2,140 
1,420 
1,080 

928 
884 
734 
610 
855 

1,130 

788 
622 
687 
512 

747 
622 
490 
434 
380 
396 

416 
366 
612 
364 
301 

263 
223 
188 
178 
164 

217 

260 

308 

2,860 

2,740 

788 
555 
576 
490 

481 

4n 

576 
1,400 
1,240 

788 
576 
462 
388 
323 
280 

246 

2 

246 

3 

178 

4 

183 

6 

159 

6 

178 

7 

140 

8 

160 

9 

140 

10 

140 

11 

124 

12 

124 

13 

140 

14 

113 

16 

117 

16 

136 

17 

120 

18 

136 

19 

145 

20 

132 

21 

183 

22 

294 

23 

331 

24 

443 

26 

347 

26 

260 

27 

217 

28 

188 

29 

183 

30 

164 

31 

IS  OTB.— Daily  discharge  computed  from  a  rating  curve  well  defined  between  46  and  8,230  second-ieet 
(gage  heights  1.4  and  5.5  feet). 

Monthly  discharge  ofOreenbrier  River  at  Alderson^  W.  Fa.,  for  the  year  ending  Sept,  SO, 

1913. 

[Drainage  area,  1,340  square  miles.] 


Month. 


October , 

November , 

December 

January 

February , 

Martsh 

April 

May 

June 

July 

August 

September 

The  year 


Discharge  in  seoond-feet. 


Maximum. 


490 
6,690 
12,900 
14,300 
7,360 
42,500 
19,300 
15,700 
5,600 
8,230 
2,860 
443 


42,500 


Minimum. 


145 
188 
178 
1,240 
774 
870 
913 
644 
356 
380 
164 
113 


113 


Mean. 


257 

759 

1,060 

4,270 

2,190 

6,430 

3,900 

2,770 

1,660 

1,150 

645 

189 


2,110 


Per 

square 
mile. 


a  103 
.566 
.784 
3.19 
1.63 
4.80 
2.91 
2.07 
1.24 
.868 
.481 
.141 


1.57 


Runoff 
(depth  in 
inches  on 
drainage 

area). 


Accu- 
racy. 


a22 

.63 

.90 

3.68 

1.70 

6.53 

3.26 

2.39 

1.38 

.99 

.65 

.16 


21.38 
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OAULET  RITEB  AT  ALLINODALE,  W.  VA. 

u — ^At  Baltimore  &  Ohio  Railroad  bridge,  one-fourth  mile  south  of  depot 
at  Allingdale,  W.  Va.,  and  immediately  below  mouth  of  Rock  Creek. 

Beeords  available.— July  3,  1908,  to  September  30,  1913. 

Drama^  area. — ^248  square  miles. 

Qage. — Standard  chain  gage  attached  to  bridge;  read  once  daily  to  hundredths. 
Limits  of  use:  Hundredths  below  5.0,  half-tenths  from  5.0  to  7.0,  and  tenths  above 
7.0  feet. 

GontToL — Probably  permanent. 

Diachar^e  xneaaurementa. — Made  from  upstream  side  of  bridge  or  from  wooden 
bridge  near  depot.  The  bottom  of  the  stream  is  rough  and  irregular,  but  with 
exttenie  care  accurate  measurements  can  be  made.  The  measuring  section  at 
the  railroad  bridge  is  a  poor  one,  and  measurements  are  made  at  the  wooden 
bridge  near  the  railroad  depot  whenever  possible. 

Point  of  aero  flow. — Levels  taken  August  15,  1910,  indicate  that  there  would  be  no 
flow  past  the  gage  if  the  river  were  to  fall  to  3.33  feet,  ^0.2  foot. 

Winter  flow. — Ice  may  affect  the  discharge  relation  for  diort  periods  during  Decem- 
ber, January,  and  February. 

Aeeuracy. — Data  insufficient  for  estimates  of  discharge. 

So  diacliaige  measurements  were  made  at  this  station  during  the  year  ending 
September  30,  1913. 


Dmfy  gage  height^  in/eet,  of  Gauley  River  at  AUingdale,  W.   Fa.,  for  the  year  ending 

8epi,  30,  1913. 

[Harry  Jones,  obMrver.) 


i>»y. 


Oct.     Not.     Dec.     Jon.     Feb.     Mar.     Apr.     May.    June.    July.     Aug.    Sept. 


t. 
%. 
4. 
5. 

6. 
7. 
8. 
1. 

10. 

u. 
u. 

u. 

14. 
15. 

16. 
17. 
18. 
If. 
». 

21. 

a. 
a. 

25. 

26. 

27. 
S. 

9. 

ao. 

31. 


6.16 
5.06 
5.0 
4.90 
4.84 

4.78 
4.75 
4.70 
4.68 
4.64 

4.60 
4.60 
4.60 
4.60 
4.60 

4.62 
4.62 
4.62 
4.74 
5.35 

5.15 

4.05 

5.06 

6.1 

5.7 

6.46 

6.45 

5.3 

5.2 

5.1 

5.1 


6.0 
6.16 
6.15 
5.06 
5.0 

4.98 

5.05 

9.0 

7.0 

6.2 

5.9 

5.65 

6.5 

5.5 

6.4 

5.3 
5.25 
5.2 
6.15 
5.15 

5.15 
6.15 
5.15 
4.98 
4.98 

4.90 

4.85 

4.76 

5.0 

4.68 


4.80 

4.80 

5.2 

6.5 

6.0 

6.4 

6.5 

6.26 

6.9 

6.66 

5.6 

6.6 

5.4 

5.05 

5.15 

^4 
5.4 
5.1 
5.1 
6.16 

5.1 
5.9 
4.7 
5.0 
4.85 

4.86 
6.0 
5.2 
a6.3 
5.4 
8.6 


6.2 
6.3 
6,7 
6.6 
6.2 

7.2 
9.1 
10.1 
9.1 
7.4 

6.7 
6.6 
7.4 
6.7 
6.2 

6.0 
6.8 
5.7 
5.7 
6.65 

5.5 

6.0 

6.75 

6.1 

7.1 

6.85 

6.45 

6.15 

5.9 

5.75 

5.8 


6.6 

6.15 

6.3 

8.5 

7.2 

6.2 
6.06 
6.0 
5.9 
6.0 

5.85 

7.3 

6.4 

6.25 

6.0 

5.9 
5.6 
5.85 
5.7 
5.3 

5.45 
5.8 
6.15 

5.8 
5.65 

5.5 
5.6 
6.25 


6.4 

6.2 

5.8 

6.86 

5.7 

6.6 

5.35 

6.2 

5.4 

5.45 

6.0 

7.0 

6.55 

7.2 

7.7 

7.3 

6.6 

6.2 

5.95 

5.8 

6.65 

5.65 

5.3 

5.35 

5.35 

5.65 
11.0 
8.7 
7.2 
6.7 
6.3 


6.1 
5.9 
5.7 
5.6 
6.66 

6.5 

5.35 

5.3 

5.25 

5.2 

5.2 
6.0 
6.0 
6.3 

8.1 

&1 
7.1 
6.4 
6.1 
6.0 

5.7 

5.55 

5.55 

5.4 

5.5 

5.25 
5.5 
6.3 
6.2 
6.7 


6.26 
5.95 
5.75 
5.55 
5.4 

5.35 

5.3 

5.2 

6.15 

5.06 

4.95 
4.92 
4.87 
4.85 
4.86 

4.89 

5.25 

6.0 

6.6 

5.46 

5.3 
5.55 
5.65 
8.9 
7.1 

6.4 
9.4 

10.3 
8.1 
6.95 

11.2 


7.6 
6.65 
5.95 
5.8 
5.66 

5.4 

5.35 

6.6 

6.55 

6.0 

5.6 

5.45 

5.25 

5.1 

5.0 

4.87 
4.87 
4.75 
4.62 
4.59 

4.59 
4.54 
4.69 
4.85 
4.72 

7.4 

5.5 

5.4 

5.05 

4.97 


5.05 
4.95 
4.77 
6.25 
5.4 

6.0 
5.95 
5.5 
5.25 
6.35 

6.16 

5.3 

5.45 

5.3 

5.2 

5.5 

5.35 

5.15 

5.15 

5.95 

5.35 
5.16 
5.05 
5.45 
5.35 

5.26 

5.15 

5.0 

4.86 

4.76 

4.68 


4.61 
4.62 
4.47 
4.37 
4.35 

4.31 

4.28 
4.26 
4.26 
4.27 

4.26 

4.86 

5.35 

5.1 

4.76 

4.56 
4.59 
4.61 
4.71 
5.1 

4.76 
4.83 
6.5 
5.8 
5.15 

4.96 
4.85 
4.70 
4.75 
4.56 
4.50 


4.44 

4.35 
4.30 
4.26 
4.24 

4.14 
4.22 
4.79 
4.76 
4.56 

4.43 
4.36 
4.34 
4.27 

4.14 

4.15 
4.25 
4.99 
4.74 
4.71 

5.45 

5.4 

5.25 

5.2 

4.96 

4.16 
4.56 
4.57 
4.66 
4.68 


a  Qage  height  to  top  of  ice. 

Nora.— Observer  made  no  notes  relative  to  ice  during  1913. 
rtrily  allacted  by  toe  daring  the  year  ending  Sept.  30, 1913. 
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SUBFACE  WATER  SUPPLY,  1913,  PABT  IH. 


GAULET  BIYEB  NEAB  StJHHEBSYILLE,  W.  VA. 


Location.— At liigh way  bridge  known  as  Brock's  Bridge,  2)  miles  southeast  of  8uin- 

mersville,  W.  Va.,  and  one-eighth  mile  below  mouth  of  Muddlety  Creek. 
Becords  available.— July  6, 1908,  to  September  80, 1913. 
Drainage  area. — 686  square  miles. 
Oage. — Standard  chain  gage  attached  to  bridge;  read  daily,  morning  and  evening, 

to  hundredths.    Limits  of  use:  Hundredths  below  4.5,  half-tenths  from  4.5  to  6.0, 

and  tenths  above  6.0  feet. 
ControL — Practically  permanent. 

Discharge  measurements. — ^Made  from  downstream  side  of  bridge. 
Winter  flow. — Discharge  relation  possibly  affected  by  ice  for  short  periods. 
Accuracy. — Gage-height  record  considered  reliable;  data  insufficient  for  estimates 

of  discharge. 

No  discharge  measurements  were  made  at  this  station  during  the  year  ending  Sep- 
tember 30,  1913. 

Daily  gagt  height^  in  feet  ^  o/Oauley  River  near  SummersvUle,  W,  Va.^Jor  the  year  ending 

Sept.  SO,  191S, 

[J.  W.  Dennody,  obsflrver.l 


Day. 


1. 
2. 
3. 

4. 
6. 

6. 
7. 
8, 
9. 
10. 

11. 
12. 
13. 
14 
15. 

16 
17. 
18, 
19. 
20 

21 
22 
23. 
24 
25. 

26. 
27. 
28. 
29. 
30. 
31 


Oct. 


5.4 
6.7 
5.7 
5.6 
4.46 

4.36 

4.33 

4.5 

4.08 

8.83 

4.40 
4.30 
3.68 
4.02 
4.08 

3.81 
3.53 
3.99 
4.03 
5.75 

4.75 

4.5 

5.0 

7.2 

6.7 

6.1 

5.85 

5.25 

5.3 

4.75 

5.0 


Nov. 


4.95 

4.42 

5.06 

5.2 

4.56 

3.87 
7.3 
11.4 
9.2 
7.8 

7.3 

6.3 

5.6 

5.75 

5.6 

5.4 

4.96 

5.2 

5.06 

4.85 

6.06 
6.05 
4.47 
4.95 
4.85 

4.55 

4.36 

4.5 

4.25 

4.47 


Deo. 


4.6 

4.66 

6.9 

6.2 

7.2 

7.8 
8.6 
7.4 
6.8 
6.4 

6.2 
6.66 
6.2 
4.8 
4.37 

4.02 

4.7 

6.2 

6.06 

4.8 

6.0 
5.06 
5.0 
5.2 
5.1 

6.3 
5.5 
5.7 
6.6 
6.9 
11.0 


Jan. 


9.0 
7.7 
7.4 
8.2 
7.4 

9.S 
12.4 
13.9 
13.3 

9.7 

8.7 
8.3 
9.5 
8.4 
7.6 

7.1 
6.8 
6.6 
6.3 
6.3 

6.7 
7.2 
7.1 
7.8 
9.4 

&8 
8.3 
7.8 
7.0 
6.8 
6.6 


Fab. 


7.6 
7.3 
7.7 
10.6 
9.4 

7.8 
7.0 
6.0 
6.1 
6.7 

6.4 
7.7 
8.1 
7.6 
6.6 

6.3 
6.0 
6.0 
6.4 
6.9 

6.3 
6.5 
7.1 
6.2 
6.3 

6.1 
6.2 
6.6 


Mar. 


7.9 
7.2 
6.8 
6.3 
6.4 

6.2 
6.1 
6.2 
5.8 
5.76 

8.4 
9.1 
7.8 
10.3 

lao 

9.6 
8.8 
7.4 
7.2 
6.6 

6.4 
6.2 
6.1 
6.4 
5.86 

6.0 
10.2 
11.6 
9.4 
8.8 
7.8 


Apr. 


7.8 
6.9 
6.6 
6.4 
6.86 

6.66 

6.56 

6.1 

6.76 

6.66 

6.4 
6.6 
7.0 
7.8 
12.0 

9.9 
9.1 
8.2 
7.3 
7.0 

6.8 

6.4 

6.2 

6.96 

6.85 

5.6 
6.5 
7.8 
7.7 
8.8 


May. 


7.7 
7.1 
6.8 
6.6 
6.9 

6.8 

6.7 

6.6 

6.36 

6.26 

6.05 
6.0 
4.9 
4.9 

4.8 

6.05 

6.1 

7.6 

6.8 

6.3 

6.2 
6.8 
6.8 
11.0 
9.4 

8.1 
10.3 
12.6 
9.9 
8.9 
1L8 


Jane. 


9.2 
&1 
7.2 
6.3 
6.4 

6.96 

6.9 

&2 

8.4 

7.6 

6.8 

6.8 

6.86 

6.6 

6.3 

6.1 
6.2 
4.9 
4.7 
4.66 

4.6 

4.66 

6.1 

6.0 

6.1 

6.6 
6.7 
5.9 
6.4 
5.26 


July. 


6.66 
6.36 
4.9 
6.7 
6.0 

9.8 
7.8 
6.2 
6.8 
7.0 

7.6 
6.4 
6.1 
6.8 
6.76 

6.7 
6.0 
6.0 
6.9 
7.0 

7.4 

6.8 

6.0 

6.76 

7.8 

6.6 
6.76 
6.6 
6.36 
6.15 
4.86 


Au(?. 


4.11 
4.66 
4.86 
4.6 
8.66 

4.08 
8.91 
8.88 
8.83 
8.68 

4.11 
8.93 
6.66 
6.2 
6.5 

4.48 
4.41 
4.06 
4.68 
6.4 

6.6 

4.66 

4.86 

7.4 

6.2 

6.76 

6.6 

6.1 

4.6 

4.28 

4.38 


Sept. 


4.35 
4.15 
8.06 
4.08 
8.83 

8.58 
8.88 
6.5 
6.2 
4.9 

4.41 
4. 35 
4.55 

4.04 
4.00 

3.97 
4.10 
4.55 
6.0 
4.37 

6.6 
8.2 
7.4 
7.2 
6.6 

6.16 
4.85 
4.27 
4.40 
4.5 


Note.— Observer  made  no  notes  concerning  lee. 
by  ice  during  the  year  ending  Sept.  30, 1913. 
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GAULEY  BIVEB  NEAB  BELVA,  W.  VA. 

Location.— Three-fourUiB  mile  below  Chesapeake  &  Ohio  Railway  bridge  at  Belva, 
W.  Va.,  one-fourth  mile  below  the  mouth  of  Twentymile  Creek,  and  about  5) 
miles  above  the  mouth  of  river  at  Gauley  bridge. 

BeeordB  available.— August  25,  1908,  to  September  30,  1913. 

Drainage  area. — 1,420  square  miles. 

Gage.— Vertical  Bta£f  festened  to  tree  on  rig^t  bank;  read  daily,  morning  and  even- 
ing, to  hundredths.  Limits  of  use:  Hundredths  below  2.0,  half-tenths  from  2.0 
to  3.5,  and  tenths  above  3.5  feet.  Sea-level  elevation  of  the  zero  of  the  gage» 
663.53  feet. 

ControL — Practically  permanent. 

Diaeharge  measurements. — ^Made  from  a  boat  1,000  feet  above  gage,  or  by  wading. 

Floods. — ^No  records  of  floods  previous  to  installation  of  gage  are  available.  Maxi- 
mum gage  hei^t  since  installation  of  gage  was  approximately  19  feet,  January 
30, 1911. 

Winter  flow. — Discharge  relation  may  be  affected  by  ice  at  intervals  during  Decem- 
ber, January,  and  February. 

Aocoracy. — Records  of  gage  height  accurate  and  reliable.  Data  insufficient  for  esti- 
mates of  discharge. 

No  discharge  measurements  were  made  at  this  station  during  the  year  ending  Sep- 
tember 30, 1913. 

Daibf  gage  hei^Uy  infeetf  of  Gauley  River  near  Belva,  W.  Va.^  /or  the  year  ending  Sept, 

SO,  191S. 

[C,  L.  Davis,  observer.] 


D*y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

J 

2.95 
2.8 
2.65 
2.5 
2.4 

2.3 

2.2 

2.1 

2.05 

2.0 

1.95 
1.91 
1.85 
1.82 
1.78 

1.71 
1.76 
1.78 
1.78 
1.72 

3.0 

2.7 

2.55 

3.6 

4.4 

3.7 
8.4 
3.15 
2.95 
2.75 
2.6 

2.56 
2.65 
2.6 
2.6 
2.4 

2.4 
3.6 
9.1 
6.8 
6.3 

4.4 

4.1 
3.9 
3.6 
3.6 

3.4 

3.1 

3.0 

2.95 

2.9 

2.85 

2.8 

2.7 

2.65 

2.6 

2.6 
2.6 
2.5 
2.4 
2.3 

2.2 
'2.35 
2.6 
3.4 
4.4 

6.4 
6.6 
5.2 
4.6 
4.2 

3.8 
3.6 
3.2 
2.76 
3.1 

3.06 
3.0 
2.9 
2.9 
2.9 

2.7 

2.55 

2.4 

2.6 

2.6 

3.16 

2.65 

3.0 

3.4 

4.5 

9.2 

6.9 
6.6 
5.3 
6.9 
6.4 

6.3 
9.6 
14.5 
11.7 
7.8 

6.6 
6.9 
6.8 
6.1 
6.3 

4.8 
4.3 
4.2 
4.1 
3.9 

4.1 
4.9 
4.8 
6.0 
6.2 

6.6 
6.2 
6.9 
6.3 
4.8 
4.7 

6.2 
6.4 
5.4 
8.8 
7.6 

6.1 
6.3 
4.4 
4.2 
3.9 

4.0 
6.4 
6.0 
6.2 
4.7 

4.4 

4.0 
3.8 
3.6 
3.46 

3.5 
3.8 
4.3 
4.2 
4.0 

3.7 
3.7 
4.2 

6.4 
6.1 
4.7 
4.3 
4.1 

3.9 

3.7 

3.45 

3.4 

3.36 

4.3 
6.1 
5.9 
7.6 

8.4 

7.6 
6.4 
6.4 
4.8 
4.4 

4.1 
3.9 
3.7 
3.6 
3.4 

3.5 
11.3 

lai 

7.0 
6.3 
5.6 

4.9 
4.4 

4  4.1 

3.7 
3.7 

3.5 

3.4 

3.25 

3.1 

3.05 

3.05 
3.25 
4.3 
4.5 
10.7 

9.1 
7.0 
5.7 
5.0 
4.6 

4.2 
3.9 
3.7 
3.6 
3.45 

3.25 
3.45 
4.6 
4.9 
5.2 

5.0 
4.6 
4.2 
3.9 
3.6 

3.45 
3.35 
3.36 
3.2 
3.0 

2.9 

2.8 

2.7 

2.65 

2.6 

2.65 
3.0 
4.9 
4.4 
3.9 

4.0 
4.4 

4.9 
9.1 
7.4 

5.8 
6.9 

ia6 

8.1 
6.6 
7.3 

6.4 
6.4 
4.6 
4.2 
4.4 

4.0 
3.8 
6.8 
6.4 
6.4 

4.6 
4.0 
3.6 
3.3 
3.0 

2.8 
4.8 
3.35 
2.75 
2.5 

2.35 

2.3 

2.65 

2.75 

2.76 

3.06 
4.15 
3.45 
2.95 
2.7 

2.56 

2.65 

2.55 

3.2 

3.6 

4.7 

6.3 

4.0 

3.25 

3.05 

4.6 

3.8 

3.25 

3.1 

2.95 

3.35 
3.6 
3.2 
3.35 
6.4 

6.2 

4.0 

3.46 

3.1 

3.8 

3.8 

3.25 

2.96 

2.85 

2.6 

2.4 

2.3 

2.25 

2.15 

2.15 

2.05 

1.93 
1.84 
1.78 
1.72 
1.66 

1.69 
1.84 
1.79 
2.65 
2.85 

2.45 

2.2 

2.05 

2.3 

2.65 

3.0 
2.7 
3.6 
4.6 
3.6 

3.1 

2.7 

2.5 

2.3 

2.15 

2.05 

1.99 

2 

1  92 

S 

1  82 

4. 

1.74 
1.68 

1.62 

5 

6 

7 

1.59 

8, 

1  92 

9 

2.6 

10. 

2  6 

U 

2.2 

u 

2.0 

13 

1  92 

U 

1.82 

15 

1  75 

W 

1  60 

17 

1  65 

IS 

1  64 

a 

1  72 

30 

2.25 

a 

2  2 

a 

6  3 

23 

4  1 

34 

3.3 
2.9 

25 

38 

2.6 

17 

2.4 

».... 

2.25 
2.16 
2.15 

39 ". 

JO... 

n ; .* 

None— Observer  made  no  report  ccnoeming  ke. 
4vtn{  tha  year  ending  8«pt.  30, 1913. 


Diacbarge  relation  probably  not  affected  by  ioe 
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8UBFACE   WATER  SUPPLY,  1913,  PABT  lU. 


CHEBBY  RIVER  AT  RICHWOOD,  W.  VA. 

Location. — At  the  hi^way  bridge  at  Rich  wood,  W.  Va.,  half  a  mile  below  juncticm 
of  North  and  South  forks. 

Becords  available.— July  3,  1908,  to  September  30, 1913. 

Drainage  area. — Not  measured. 

Ga^. — Standard  chain  gage  attached  to  bridge;  read  daily,  morning  and  evening,  to 
half-tenths.  Limits  of  use:  Hundredths  below  3.0,  half-tenths  from  3.0  to  4.0, 
and  tenths  above  4.0  feet. 

OontroL — Practically  permanent.  The  removal  of  stones  and  bowlders  from  the 
river  bed  in  the  vicinity  of  the  point  of  control  has  at  times  affected  the  relation 
of  gage  height  to  dischaige.  The  first  stones  were  removed  during  August,  1909, 
and  more  were  removed  during  May,  June,  July,  and  August,  1911. 

Diflchar^  measurements. — ^Made  from  downstream  side  of  bridge. 

Point  of  zero  flow. — A  determination  by  leveling,  August  16,  1910,  indicates  that 
there  would  be  no  flow  past  the  gage  if  the  river  stage  were  to  fall  to  1.3  feet, 
±0.2  foot. 

Winter  flow.— Discharge  relation  affected  by  ice  at  times  during  December,  Jan- 
uary, and  February. 

Accuracy. — See  ' '  Control . '  *    Data  insufficient  for  estimates  of  discharge. 


Daily  gage  height,  in  feet,  of  Cherry  River  at  Richwood, 

30,  191S. 

(Floyd  Artrip,  obaerver.] 


W.  Va.y  for  the  year  ending  Sept. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

2.40 
2.36 
2.33 
2.28 
2.23 

2.23 
2.20 
2.18 
2.16 
2.13 

2.08 
2.08 
2.06 
2.10 
2.08 

2.08 
2.03 
2.03 
2.63 
2.66 

2.46 

2.38 

3.1 

2.70 

2.66 

2.63 
2.63 
2.58 
2.53 
2.48 
2.40 

2.38 
2.43 
2.36 
2.30 
2.28 

2.28 

4.6 

4.1 

3.4 

3.05 

2.89 
2.75 
2.67 
2.72 
2.65 

2.55 
2.52 
2.47 
2.47 
2.45 

2.42 
2.37 
2.37 
2.32 
2.32 

2.27 
2.27 
2.25 
2.19 
2.22 

2.22 
2.32 
2.82 
2.79 
3.05 

3.25 
3.2 
3.05 
2.82 
2.T2 

2.67 
2.52 
2.47 
2.52 
2.47 

2.42 
2.37 
2.37 
2.39 
2.29 

2.27 
2.29 
2.35 
2.27 
2.32 

2.42 
2.37 
2.37 
2.39 
3.25 
3.4 

3.05 
2.92 
3.05 
3.05 
2.95 

3.65 

6.1 

6.1 

4.0 

3.5 

3.35 

3.5 

3.3 

3.1 

2.95 

2.85 
2.75 
2.72 
2.67 
2.62 

2.79 

2.77 

2.75 

3.3 

3.35 

3.2 
3.1 
2.91 

2.78 
2.68 
2.78 

3.05 

2.98 

3.15 

3.6 

3.26 

3.0 
2.88 
2.91 
2.81 
2.66 

2.94 
3.35 
3.0 
2.91 
2.76 

2.66 
2.61 
2.51 
2.48 
2.66 

2.91 
3.2 
3.15 
2.98 
2.76 

2.74 
2.88 
3.6 

3.2 
3.05 
2.86 
2.76 
2.74 

2.68 
2.51 
2.61 
2.54 
2.66 

3.75 

3.4 

3.25 

4.8 
3.9 

3.56 

3.2 

2.98 

2.S4 

2.76 

2.74 
2.68 
2.58 
2.56 
2.56 

2.84 
6.7 
3.9 
3.46 
3.2 
3.05 

2.94 
2.84 
2.71 
2.68 
2.61 

2.61 
2.66 
2.61 
2.46 
2.46 

2.48 

3.0 

3.0 

2.96 

4.6 

3.6 
3.26 
3.06 
2.96 
2.83 

2.70 
2.66 
2.57 
2.55 
2.50 

2.47 

3.05 

3.05 

3.1 

3.25 

2.97 
2.90 
2.77 
2.65 
B.67 

2.65 
2.55 
2.46 
2.40 
2.36 

2,30 
2.30 
2.26 
2.26 
2.27 

2.43 
3.05 
2.93 
2.76 
2.63 

2.67 
2.66 
3.46 
3.96 
3.3 

3.05 

4.6 

4.6 

3.6 

3.35 

4.4 

S.46 
3.15 
2.90 
2.90 
2.70 

2.60 
2.87 
3.05 
2.96 
2.77 

2.67 
2.57 
2.47 
2.40 
2.35 

2.30 
2.25 
2.20 
2.16 
2.13 

2.15 
2.20 
2.45 
2.27 
2.25 

3.05 
2.67 
2.46 
2.33 
2.25 

2.76 

2.39 

8.1 

2.84 

2.49 

3.8 
2.96 
2.66 
2.62 
3.3 

2.86 
2.72 
2.59 
2.49 
3.0 

2.82 

2.59 

2.52 

4.6 

3.76 

3.06 
2.78 
2.64 
2.64 
3.1 

2.72 
2.66 
2.44 
2.29 
2.29 
2.24 

2.19 
2.39 
2.26 
2.16 
2.12 

2.06 
2.04 
2.04 
1.99 
1.99 

1.96 
2.22 
2.76 
2.52 
2.26 

3.22 
2.14 
2.04 
2.69 
2.82 

2.49 
3.25 
3.65 
2.89 
2.66 

2.64 
2.39 
2.29 
2.24 
2.19 
2.14 

2.12 

2 

2.01 

3 

2.04 

4 

2.01 

5 

l.» 

6 

1.94 

7 

1.95 

8 

2.06 

9 

2.19 

10 

2.04 

11 

1.94 

12.     . . 

1.94 

13 

1.94 

14 

L94 

15 

1.94 

16 

1.8B 

17 

2.21 

18 

2.45 

19 

2.21 

20 

2.13 

21 

3.8 

22 

8.1 

23 

2.68 

24  .. 

2.48 

25 

2.3S 

26 

2.25 

27 

2.23 

28 

2.28 

29 

2.13 

30 

2.21 

31 

NoTK.— Observer  made  no  notes  concerning  ice. 
Feb.  8  to  18, 1913. 
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MEADOW  BIYEB  NEAB  BUSSELLVILLE,  W.  YA. 

Location.— At  Bays  Ferry,  3  mileB  below  Ruaaellyille,  W.  Va.,  one-fourth  mile  below 
mouth  ol  Youngs  Greek. 

BMords  available.— July  17, 1908,  to  September  30, 1913. 

Dninage  area. — ^297  square  milee. 

Gage.— Standard  chain  gage  attached  to  trees  on  left  bank  just  above  the  bridge 
near  former  ferry  croasing;  read  daily,  morning  and  evening,  to  hundredths, 
limits  of  use:  Hundredths  below  4.5,  half-tenths  from  4.5  to  5.5,  and  tenths 
above  5.5  feet. 

ControL— Practically  permanent. 

Bisdiarge  xneaanrementa. — ^Made  from  a  boat  or  by  wading. 

Winter  flow. — Discharge  relation  at  times  affected  by  ice  gorges. 

Aeeuracy. — Gage-height  records  ctmsidered  very  reliable.  In  the  fall  backwater  is 
Bometinies  caused  at  the  gage  by  leaves  lodging  at  the  riffle  below.  Data  insuffic- 
ient for  estimates  of  discharge.  In  October  and  November,  1912,  the  observer 
reported  that  the  false  work  for  the  construction  of  the  piers  of  the  new  county 
highway  bridge  below  the  gage  was  placed  about  the  middle  of  October;  that  the 
{Hers  were  started  October  28  and  finished  November  6.  The  bridge  was  com- 
pleted in  the  spring  of  1913. 

No  discharge  measurements  were  made  at  this  station  during  the  year  ending  Sep- 
tember 30,  1913. 

DaQ^  gage  heig^  in/eet,  of  Meadow  River  near  RtuteUviUef  W.  Fa.,  for  the  year  ending 

Sept,  SO,  191S. 
[J.  R.  Bays,  observer.) 


i>v. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

3.83 
8.71 
3.60 
3.51 
Z.42 

3.83 
3.27 
3.24 
3.19 
3.15 

3.12 
8.10 
3.10 
3.12 
3.15 

3.20 
8.27 
3.24 
3.44 
4.40 

4.41 

4.20 

4.41 

5.1 

5.2S 

4.86 

4.7 

4.26 

4.20 

4.06 

3.04 

8.86 
3.82 
3.78 
8.71 
3.00 

8.56 
4.41 
7.0 
6.0 
5.0 

5.45 
5.0 
4.75 
4.65 
4.55 

4.41 
4.29 
4.22 
4.14 
4.07 

4.  OB 
3.96 
3.93 
3.90 
3.89 

8.87 
3.82 
3.70 
3.46 
3.88 

8.56 
8.74 
3.96 
4.65 
6.0 

6.4 
6.6 
6.2 
5.6 
5.15 

4.9 

4.7 

4.55 

4.85 

4.38 

4.28 
4.23 
4.17 
4.14 
4.07 

3.97 
3.83 
8.80 
8.76 

8.79 

8.91 

8.98 

3.96 

5.0 

8.0 

7.0 
6.4 
6.3 
6.8 
6.8 

6.8 
8.8 

"i'o* 

7.5 

7.2 
6.8 
6.6 
6.4 
6.0 

5.6 

5.35 

5.2 

5.1 

5.06 

5.2 
5.45 
5.4 
6.0 
6.0 

6.8 
6.6 
6.5 
6.3 
6.1 
6.0 

6.4 
6.2 
6.4 
8.5 
8.0 

7.0 
6.2 
7.7 
7.4 
6.6 

6.5 
6.8 
7.5 
7.5 
7.3 

6.7 
5.3 
4.8 
4.7 
4.65 

4.75 

5.1 

5.3 

5.35 

5.25 

5.0 
5.06 
6.06 

6.5 

6.2 

5.45 

5.6 

5.8 

5.2 
5.06 
4.75 
4.65 
4.9 

6.6 
7.7 
7.1 
8.3 
10.1 

8.9 
7.5 
6.6 
6.0 
5.5 

5.3 

5.1 

4.86 

4.75 

4.7 

5.15 
8.5 
10.4 
8.6 
7.4 
6.5 

5.8 
5.4 
5.1 
4.9 
4.8 

4.7 

4.5 

4.41 

4.32 

4.26 

4.22 
4.6 
5.6 
5.6 
09.8 

"7.4'* 
6.5 
5.9 
5.3 

5.1 

4.9 

4.75 

4.6 

4.48 

4.43 

4.7 

5.2 

5.35 

5.4 

5.3 

5.06 

4.85 

4.7 

4.6 

4.43 
4.85 
4.75 
4.6 
4.46 

4.33 
4.26 
4.19 
4.12 
4.07 

4.06 
5.0 
5.6 
5.2 
4.95 

6.8 
6.6 
6.8 

■7.'6' 

6.7 
8.0 

"8.'3  ' 
7.8 
6.6 

6.1 
5.6 
5.2 
5.6 
6.6 

6.1 
6.3 
7.2 
7.2 
6.5 

5.7 

5.25 

4.9 

4.6 

4.35 

4.19 
4.14 
4.27 
3.81 
3.67 

3.69 
3.59 
3.63 
3.62 
3.59 

3.90 
3.87 
8.87 
3.64 
3.53 

3.42 
3.32 
8.27 
4.85 
4.6 

5.1 

5.0 

4.31 

3.91 

3.82 

3.82 
3.92 
3.80 
3.63 
3.73 

3.92 
4.10 
3.90 
8.80 
6.0 

5.6 

5.1 

4.28 

4.06 

3.98 

8.80 
8.68 
8.53 
3.42 
3.35 
3.26 

3.18 
3.13 
3.11 
3.03 
3.00 

3.01 
2.90 
2.93 
2.90 
2.85 

'3.*7i' 
3.40 
3.22 

3.22 
3.18 
8.16 
3.22 
3.26 

3.11 
3.54 
4.29 
4.44 
3.02 

3.60 
3.40 
8.30 
3.18 
8.10 
3.04 

8.04 

J 

8.01 

3 

2.96 

4 

2.91 

i 

2.88 

6 

2.86 

7 

2.91 

g 

2.97 

9 

3.07 

10 

3.10 

11. 

3.16 

a 

3.10 

u •*::* 

3.06 

u ' 

2.97 

15 :"'*:': 

2.98 

16 

2.89 

17 

2.91 

18. 

2.96 

» 

3.23 

» 

3.87 

a. 

3.71 

a ;:: 

5.5 

8 

4.7 

». *:;: 

4.2 

25 

8.71 

...... 

8.61 

» : 

3.43 

28-.... 

21 ;.":;;: 

3.26 

...... 

3.40 

11 :;:*;;;: 

.Non.— Observer  reported  backwater  bom  ioe  Feb, 
FW>.  7  to  18, 1913. 
Wstar  too  hl^  for  observer  to  reach  gage  Jan.  8  and  Apr.  15-16. 

48620*— WBP  353-15 5 


a  Oage  heigbt  estimated  by  observer. 

8  and  9.    Discharge  relatton  aflteted  by  ice  about 
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SURFACE   WATER  SUPPLY,  19X3,  PART  IH. 


ELK  RIVER  AT   WEBSTER   SPRINGS,  W.  VA. 


Location. — At  suspension  bridge  on  the  grounds  of  the  Webster  Springs  Hotel  M 

Webster  Springs,  W.  Va.,  one-fourth  mile  above  the  mouth  of  Back  Fork  Creelt, 
Beoords  available.— July  1,  1908,  to  September  30,  1913. 
Drainage  area. — 168  square  miles. 
Gage. — Vertical  staff  attached  to  right  abutment  of  bridge;  gage  read  daily,  morning 

and  evening,  to  hundredths.    Limits  of  use:  Hundredths  below  3.0,  half-tenthi 

from  3.0  to  5.0,  and  tenths  above  5.0  feet. 
OontroL — Practically  permanent. 

Discharge  measurements. — Made  from  upstream  side  of  bridge  or  by  wading. 
Point  of  zero  flow. — Levels  taken  August  13,  1910,  indicate  that  there  would  be  no 

flow  past  the  gage  at  a  stage  of  0.95  foot,  ±0.2  foot. 
Winter  flow. — Discharge  relation  sometimes  affected  by  ice. 
Accuracy. — Data  insufficient  for  estimates  of  discharge. 

No  discharge  measurements  were  made  at  this  station  during  year  ending  September 
30, 1913. 

DoUy  gage  height,  in  feet,  of  Elk  River  at  Webster  Springs,  W.  Va.,  for  the  year  ending 

Sept,  SOy  191S, 

[Cherry  Woodxell,  obMrver.] 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.32 
2.19 
2.09 
2.01 
1.97 

1.95 
1.93 
1.86 
1.83 
1.78 

1.75 
1.73 
1.71 
1.72 
1.68 

1.67 
1.67 
1.65 
1.71 
2.27 

2.12 
1.92 
2.02 
2.75 
2.62 

2.49 
2.38 
2.28 
2.20 
2.15 
2.10 

2.06 
2.12 
2.07 
2.02 
1.96 

1.96 

3.85 

4.4 

3.6 

3.15 

2.84 
2.68 
2.58 
2.56 
2.48 

2.38 
2.35 
2.30 
2.26 
2.25 

2.21 
2.16 
2.16 
2.16 
2.16 

2.15 
2.14 
2.04 
1.96 
1.96 

1.96 
2.06 
2.51 
2.61 
2.91 

3.15 
3.25 
3.05 
2.91 
2.74 

2.67 
2.58 
2.41 
2.36 
2.35 

2.28 
2.24 
2.22 
2.26 
2.25 

2.22 
2.21 
2.16 
2.12 
2.04 

1.96 
2.51 
2.56 
2.61 
3.9 
4.35 

3.75 
3.35 
3.45 
3.6 
3.65 

4.05 

5.3 

5.8 

4.75 

3.95 

3.6 

3.75 

3.85 

3.6 

3.25 

3.05 
2.85 
2.84 
2.81 
2.78 

2.98 
3.05 
2.96 
3.15 
3.75 

3.5 

3.3 

3.16 

2.94 

2.84 

3.15 

3.3 

3.1 

3.25 

4.25 

3.7 

3.35 

3.1 

2.90 

2.76 

2.63 

3.26 

8.7 

3.3 

3.06 

2.90 

2.73 
2.65 
2.57 
2.51 
2.63 

2.63 
2.43 
2.53 
2.85 
2.80 

2.65 
2.85 
3.4 

3.4 

3.2 

3.0 

2.89 

2.77 

2.71 
2.63 
2.63 
2.49 
2.63 

3.65 
3.76 
3.6 
4.7 
4.26 

3.85 
3.46 
3.16 
2.97 
2.83 

2.76 
2.67 
2.57 
2.55 
2.46 

2.96 
6.0 
4.65 
3.85 
3.45 
3.25 

3.05 
2.97 
2.87 
2.77 
2.76 

2.71 
2.66 
2.59 
2.51 
2.47 

2.46 
3.06 
8.6 
3.45 
6.1 

4.2 

3.7 

3.36 

3.16 

8.0 

2.87 
2.77 
2.68 
2.53 
2.47 

2.47 
2.80 
2.97 
3.15 
3.2 

3.0 
2.87 
2.76 
2.63 
2.61 

2.44 
2.40 
2.37 
2.27 
2.21 

2.19 
2.14 
2.09 
2.04 
2.06 

2.19 
2.44 
2.89 
2.69 
2.49 

2.36 

2.39 

2.86 

4.5 

3.66 

3.2 

4.06 

6.4 

4.25 

3.65 

5.3 

4.0 

3.46 

3.1 

2.89 

2.60 

2,60 

3.0 

3.66 

3.4 

3.1 

2.82 
2.62 
2.40 
2.38 
2.26 

2.16 
2.06 
1.98 
1.95 
1.90 

1.86 
1.78 
1.80 
1.04 
1.04 

2.04 
2.04 
1.06 
2.14 
2.06 

2.02 
1.04 
1.84 
1.02 
1.04 

3.35 
2.82 
2.42 
2.10 
6.3 

3.7 

3.1 

2.82 

2.66 

2.64 

2.64 
2.56 
2.40 
2.44 
2.43 

2.36 
2.24 
2.12 
2.12 
2.34 

2.34 
2.14 
2.06 
1.08 
1.06 
1.04 

1.86 
2.04 
1.96 
1.82 
1.75 

1.68 
1.64 
1.64 
1.63 
1.62 

1.68 
2.04 
2.80 
2.70 
2.44 

2.14 
2.02 
1.02 
2.22 
2.64 

2.42 
2.26 
8.8 
8.16 

2.78 

2.43 
2.24 
2.16 
2.05 
l.OS 
1.87 
1 

1  82 

2 

1  76 

S 

1  73 

4 

1  69 

5 

1  65 

6 

1  61 

7 

1  65 

8 

1  75 

9  

2.08 
1  88 

10 

11 

1  75 

12 

1.70 
1  72 

13 

14 

1  60 

15 

1.65 
1  60 

16 

17 

1  75 

18 

2.41 
2.08 

19 

20 

1.06 

21 

S.1 
8.25 

22 

23 

2.85 

24 

2  43 

26 

2.21 

26 

2.11 

27 

1  98 

28 

1  92 

29 

1.87 

30 

1  83 

31 

Note.— Observer  reported  river  frozen  over,  Ice  2  to  5  inches  thick,  Dec.  23  and  28,  1012;  and  rain,  ke 
gone  out,  Dec.  30.  Discharge  relation  probably  little,  if  at  all,  affected  by  ice  during  the  year  ending  Sept. 
80«  1913. 
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ELK  RIVER  AT  OASSAWAT,  W.  VA. 

Iiocation.— At  the  hi^way  bridge  immediately  above  the  Coal  &  Coke  Railroad 
bridge  in  the  northeastern  part  of  Gassaway,  W.  Va.,  just  above  the  mouth  of 
Little  Otter  Creek. 

Becords  available.— July  1,  1908,  to  September  30,  1913. 

Draina^  area. — 578  square  milee. 

Ga^. — Standard  chain  gage  attached  to  bridge;  read  daily,  morning  and  evening, 
to  hundredths.  Limits  of  use:  Hundredths  below  3.0,  half-tenths  from  3.0  to  3.5, 
and  tenths  above  3.5  feet.  Sea-level  elevation  of  sero  of  gage,  796.31  feet.  On 
May  5, 1913,  the  gage,  which  was  then  attached  on  the  upstream  side  of  the  Coal 
&  Coke  Railroad  bridge,  was  partly  destroyed,  and  no  gage-height  records  were 
taken  until  June  17, 1913,  when  the  gage  was  changed  to  its  present  position,  on 
the  downstream  side  of  the  highway  bridge.  The  datum  of  the  gage  was  not 
changed,  but  on  account  of  the  slope  of  the  water  surface  the  gage  heights  at  the 
new  site  are  somewhat  greater  than  the  corresponding  readings  at  the  railroad 
bridge.    It  should  be  noted  that  Little  Otter  Creek  enters  between  the  bridges. 

ContioLr— Probably  permanent. 

DiMhar]^  measurements.— Made  from  upstream  side  of  bridge  or  by  wading. 

Ploods. — No  records  of  floods  prior  to  the  installation  of  the  gage  are  available.  The 
flood  of  January  30, 1911,  reached  a  stage  of  30.4  feet,  as  determined  by  wye  levels 
on  September  13, 1912. 

Point  of  zero  flow. — Determinations  by  leveling,  August  12,  1910,  and  September 
13,  1912,  indicate  that  there  would  be  no  flow  past  the  gage  if  the  stage  were  to 
fall  to  0.5  foot,  ±0.2  foot. 

Winter  flow. — Ice  may  affect  the  discharge  relation  for  short  periods. 

Accuracy. — Data  insufficient  for  estimates  of  discharge. 

DMar^  metuurements  of  Elk  River  at  Oa»8away^  W.  Fa.,  in  the  year  ending  Sept.  SO^ 

1913. 


D»to. 

Hydrograpber. 

Qage 
heiiht. 

chaige. 

I™ft  18 

A.  H.  Horton 

Feet. 
a  4. 51 
62.14 

iTaso 

283 

H  J  Jackson 

a  Oage  height  at  old  gage  location. 
b  Gage  height  at  new  gage  location. 


"gage,"  station  description, 
'^gage,"  station  description. 
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SURFACE   WATER  SUPPLY,  1913,  PART  HI. 


Daily  gage  height,  in  feet,  of  Elk  River  at  Gasiaway,  W.  Va,y/or  the  year  ending  Sept.  SO, 

191S, 

[H.  A.  Hays,  observer.] 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

3.05 
2.98 
2.80 
2.44 
2.10 

2.02 
1.96 
1.94 
1.88 
1.84 

1.79 
1.76 
1.72 
1.71 
1.70 

1.70 
1.69 
1.68 
1.70 
1.74 

1.92 
2.30 
2.48 
2.22 
2.10 

2.06 
2.04 
2.02 
2.00 
2.10 
2.02 

1.96 
2.04 
2.31 
2.27 
2.23 

2.19 

2.12 

6.0 

6.0 

5.3 

3.9 

3.35 

3.05 

2.98 

2.94 

2.90 
2.88 
2.84 
2.81 
2.48 

2.27 
2.26 
2.24 
2.23 
2.22 

2.20 
2.18 
2.05 
1.88 
1.86 

1.86 
1.84 
1.84 
1.88 
2.02 

3.8 
3.9 
3.8 
3.15 
2.99 

8.10 
2.94 
2.94 
2.70 
2.41 

2.49 

2.38 

2.47 

3.7 

2.39 

2.20 
2.05 
1.98 
1.96 
1.90 

1.90 
2.12 
2.66 
3.6 
5.1 
10.9 

7.6 
6.1 
6.4 
6.5 
6.2 

6.4 
11.6 
17.4 
13.1 

8.3 

6.4 
6.7 
4.4 
3.8 
8.4 

3.8 
4.3 
4.2 
3.9 
3.8 

4.0 
4.8 
5.6 
5.9 
6.2 

7.2 
6.9 
6.6 
0.2 
5.1 
3.7 

3.6 
8.5 
3.7 
8.4 
7.6 

0.7 
5.4 
4.9 
3.9 
8.6 

4.3 
9.0 
6.2 
5.7 
5.4 

4.9 

4.0 

3.45 

3.35 

3.3 

3.3 

3.46 

8.45 

3.4 

8.35 

8.2 
3.1 
8.45 

8.9 
8.8 
3.7 
8.7 
3.6 

3.7 
3.8 
3.8 
3.7 
3.6 

4.6 
6.6 
7.8 
8.1 
&0 

7.6 
7.3 
6.2 
4.5 
3.8 

3.8 
8.7 
3.6 
3.2 

2.78 

5.3 
13.9 
11.5 
7.5 
5.6 
5.2 

4.8 
4.0 
3.8 
3.5 
3.5 

3.45 
3.36 
3.25 
3.05 
2.70 

2.81 

8.1 

4.4 

4.7 
6.7 

7.3 
6.0 
6.3 
5.1 
4.9 

4.3 

3.7 

3.5 

3.45 

3.4 

3.4 
8.5 
4.6 
5.6 
6.6 

6.0 
4.7 
4.1 
3.6 

1.08 
1.94 
1.88 
1.85 
1.90 

1.96 
2.20 
2.46 
2.68 
9.9 

7.8 
7.7 
8.1 
7.2 
4.4 

3.0 
3.7 
8.3 
3.05 
2.06 

2.60 
2.56 
2.40 
2.46 
2.40 

2.86 
2.28 
2.22 
2.10 
107 
2.04 

2.00 
3.00 
1.98 
1.05 
1.86 

1.78 
1.70 
1.67 
1.66 
1.64 

1.70 

2.51 

4.7 

4.6 

3.5 

2.72 
2.64 
2.41 
2.54 
4.7 

5.0 
6.2 
6.8 
5.7 
4.7 

3.8 

2.78 

2.44 

2.30 

2.30 

2.10 

2.15 

2 

2.09 

3 

2.04 

4 

1.80 

6 

1.74 

0 

1.63 

7 

1.63 

8 

2.19 

9 

3.2 

10 

3.90 

11 

2.54 

12 

2.00 

13 

2.08 

14 

2.32 

16 

2.39 

16 

2.13 

17 

2.23 
2.20 
2.05 
1.98 

1.94 
1.98 
2.10 
2.02 
1.08 

2.12 
2.22 
2.14 
2.08 
2.02 

1.04 

18 

2.38 

19 

3.3 

ao 

3.7 

21 

4.4 

22 

6.8 

23 

6.0 

24 

4.8 

25 

3.6 

26 

2.63 

27 

2.49 

28 

2.46 

29 

2.40 

30 

2.30 

31 

Note.— Observer  made  no  notes  conceming  lee. 
year  ending  Sept  30, 1913. 


Discbarge  relation  probably  not  afltocted  by  Ice  during 


ELK  RIVER  AT  CLENDENIN,  W.  VA. 

Location. — ^At  higjiway  bridge  in  town  of  Clendenin,  W.  Va.,  immediately  above 
mouth  of  Big  Sandy  Creek.  Plate  V,  A  (p.  94)  gives  a  view  looking  tipstream 
from  the  right  bank  just  below  the  mouth  of  Big  Sandy  Greek;  gage  height,  6.0 
feet;  discharge  about  3,400  second-feet. 

Becords  available.— June  27,  1908,  to  September  30,  1913. 

Drainage  area. — Not  measured. 

Gage. — Standard  chain  gage  attached  to  bridge;  read  daily,  morning  and  evening, 
to  hundredths.  Limits  of  use:  Hundredths  below  3.0,  half-tenths  from  3.0  to 
4.0,  and  tenths  above  4.0.    Sea-level  elevation  of  zero  of  gage  588.69  feet. 

ControL — ^Probably  permanent. 

Discharge  measurements. — ^Made  from  downstream  side  of  bridge  or  by  wading. 

Floods.— The  high  water  of  1889  reached  a  stage  of  about  31.9  feet  referred  to  gage 
datum. 

Point  of  zero  flow. — Levels  taken  August  11, 1910,  and  September  14, 1912,  indicate 
that  there  would  be  no  flow  past  the  gage  if  the  stage  were  to  fall  to  1.0  foot,  dbO.2 
foot. 

Winter  flow.— Ice  may  affect  the  discharge  relation  at  times  during  December, 
January,  and  February. 
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Aeear»ej. — ^Big  Sandy  Creek  emptiee  into  Elk  River  immediately  below  the  gage 
and  affects  the  gage  height.  This  effect  may  be  negligible  during  periods  of  low 
water  in  the  Big  Sandy,  but  at  other  times  the  flow  of  the  creek  may  be  a  laige 
percentage  of  the  flow  in  Elk  River  above  the  Big  Sandy.  On  November  28, 
1913,  the  station  was  visited  by  engineers  of  the  Survey,  who  measured  the  flow 
and  found  it  to  be  29  per  cent  of  the  flow  in  Elk  River  above  Big  Sandy.  In 
making  estimates  of  dischaige  at  this  station  the  discharge  and  drainage  area  of 
Big  Sandy  Creek  should  be  included;  that  is,  the  Clendenin  gage  should  be  con- 
sidered as  an  index  of  the  flow  of  Elk  River  just  below  the  mouth  of  Big  Sandy 
Creek.  Dischaige  measurements  at  this  station  previously  published  do  not 
include  the  flow  of  the  Big  Sandy  and  should  therefore  be  used  with  caution. 

No  dischaige  measurements  were  made  at  this  station  during  the  year  ending 
September  30,  1913. 

Ikafy  gaffe  height^  in  feet,  of  Elk  River  at  Clendenin,  W.  Va.^for  the  year  ending  Sept.  SO, 

191S. 

[J,  W.  Rfley,  observer.] 


i>»y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

ICar. 

Ap,. 

May. 

June. 

July. 

Aug. 

Sept 

1 

3.2 

3.1 

3.05 

2.97 

174 

2.00 
2.61 
2.54 
2.47 
2.44 

2.40 
2.38 
2.32 
2.27 
2.32 

2.24 
X25 
2.22 
2.16 
2.12 

X12 
2.18 
2.19 
2.45 
2.64 

2.91 

3.3 

3.06 

2.97 

2.84 

2.74 

2.70 
2.62 
2.58 
2.64 
2.70 

2.64 

2.67 

8.0 

8.1 

5.0 

4.7 
4.2 

3.8 
3.65 
3.55 

3.4 

3.25 

3.2 

3.1 

2.01 

X92 
2.88 
2.84 
2.76 
2.74 

2.70 
2.66 
2.76 
2.63 
2.55 

2.49 
2.57 
2.52 
2.54 
2.76 

4.0 
4.7 
4.0 
4.7 
4.3 

3.0 
8.65 
3.45 
3.2 
3.0 

3.05 

3.05 

3.1 

3.0 

3.0 

3.05 

3.0 

2.88 

2.90 

3.0 

2.84 
3.0 
4.1 
4.6 
5.7 
10.7 

8.8 
6.3 
5.8 
6.7 
6.4 

7.8 
12.9 
18.9 
18.0 
10.0 

7.2 

10.0 
9.8 
8.0 
5.4 

5.6 
5.2 
5.3 
5.4 
5.1 

5.9 
7.0 
6.6 
7.4 
9.1 

8.4 
7.3 
7.3 
6.3 
5.6 
5.2 

5.0 
5.2 
5.0 
9.2 
9.7 

7.3 
6.0 
5.1 
4.6 
4.5 

4.9 
8.6 
8.5 
6.4 
5.6 

5.4 
4.7 
4.4 
4.2 

4.0 

3.95 

3.95 

4.1 

4.3 

4.2 

3.05 
3.9 
3.9 

4.1 
4.6 
4.6 
4.3 
4.2 

4.2 

4.0 
8.86 
3.76 
3.8 

4.2 

5.2 
6.1 
9.1 
9.3 

J.  8 
6.6 
6.5 
6.0 
4.7 

4.6 
4.4 

4.1 

3.85 

3.7 

6.3 
17.8 
16.1 
9.6 
7.0 
6.0 

5.3 
4.9 
4.6 
4.4 
4.2 

4.0 
3.8 
3.7 
3.7 
3.65 

8.7 
4.0 
4.1 
4.4 
7.0 

8.1 
7.6 
6.2 
5.6 
6.4 

5.0 
4.6 
4.4 
4.2 
4.0 

3.85 
4.0 
4.6 
5.5 
5.4 

6.8 
5.4 
4.9 
4.5 
4.2 

3.9 

3.75 

3.6 

3.6 

3.35 

3.15 

3.1 

3.0 

2.91 

2.90 

2.96 

3.2 

4.2 

4.1 

3.0 

3.65 
3.5 
7.1 
12.7 
9.8 

7.0 
6.3 
12.9 
11.6 
7.9 
7.0 

9.5 
6.5 
6.3 
4.9 
4.2 

3.9 
3.66 
4.9 
6.0 
5.6 

4.7 
4.3 

3.85 
3.6 
3.35 

3.15 

3.7 

3.66 

3.3 

2.94 

2.74 
2.68 
2.70 
2.85 
2.80 

3.86 
3.95 
3.45 
3.16 
2.03 

2.80 
2.70 
2.62 
2.69 
2.68 

3.6 

3.95 

4.3 

3.66 

3.35 

10.4 
6.0 
4.7 
3.8 
3.9 

4.1 

4.7 

4.2 

3.95 

3.95 

3.7 
3.5 
3.3 
3.2 
4.0 

3.6 
3.25 
3.2 
3.0 
2.84 
2.67 

2.91 

3.0 

2.82 

2.67 

2.48 

2.62 
2.42 
2.36 
2.30 
2.26 

2.29 
2.33 
2.27 
3.75 
4.1 

3.7 

3.25 

3.0 

2.92 

3.0 

3.66 
4.0 
3.85 
5.5 

4.8 

4.1 

3.65 

8.3 

3.05 

2.87 

2.78 

2.64 

J 

2.56 

% 

2.48 

4 

2.42 

5 

2.38 

6 

2.32 

7 

2.24 

8..               .   .   . 

2.44 

9 

2.62 

10 

3.7 

11 

3.25 

11. 

2.93 

U 

2.74 

14 

2.60 

15 

2.50 

le 

2.47 

17 

2.46 

18 

2.48 

19 

2.64 

ao 

3.1 

a 

3.4 

» 

3.1 

a 

6.3 

34 

4.2 

s 

3.8 

as 

3.6 

27 

3.1 

28 

2.90 

29 

2  80 

ao 

2.71 

n 

NoTK. — Observer  made  no  note  concerning  ice. 
by  tee  daring  tlie  year  ending  Sept  30, 1913. 


Discbarge  relation  probably  not  materially  affected 
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SURFACE  WATER  SUPPLY,  19iZ,  PART  HI. 
COAL  RIVER  AT  BRU8HTON,  W.  VA. 


Location. — ^At  Chesapeake  &  Ohio  Railway  bridge  at  Bniflhton,  W.  Va.,  500  feet 

above  the  mouth  of  Brush  Creek. 
BecordB  available.— June  23,  1908,  to  September  30,  1913. 
Drainage  area. — 379  square  milee. 
Gage. — Stsmdard  chain  gage  attached  to  bridge;  read  daily,  morning  and  evenini^, 

to  hundredths.    Limits  of  use:  Hundredths  below  2.5,  half-tenths  frcnn  2.5  to  4.0, 

and  tenths  above  4.0  feet.    Sea-level  elevation  of  the  zero  of  the  gage,  633.83 

feet. 
ControL — Practically  permanent.    A  change  in  channel  causing  a  change  in  the 

discharge  relation  is  indicated  by  the  discharge  measurement  made  September 

17,  1912. 
Discharge  measurements. — Made  from  downstream  side  of  bridge  or  by  wading. 
Winter  flow. — The  discharge  relation  is  little,  if  at  all,  affected  by  ice. 
Accuracy. — Gage-height  records  considered  reliable.    Data  insufficient  for  estimates 

of  discharge. 

No  discharge  measurements  were  made  at  this  station  during  the  year  ending  Sep- 
tember 30,  1913. 

Daily  gage  height,  in  feet,  of  Coal  River  at  Bmshton,  W.  Va.,for  the  year  ending  Sept,  SO, 

1913. 

[G.  W.  Fitxpatrick,  observer.] 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.80 
1.60 
1.63 
1.66 
1.61 

1.46 
1.92 
1.88 
1.82 
1.66 

1.34 
1.30 
1.28 
1.25 
1.26 

1.24 
1.22 
1.28 
1.24 
1.26 

1.24 
1.24 
1.62 
1.61 
1.78 

1.78 
1.67 
1.61 
1.66 
1.48 
1.44 

1.40 
1.40 
1.38 
1.38 
1.34 

1.33 
1.41 
2.55 
2.9 
2.42 

2.16 
2.02 
1.90 
1.84 
1.81 

1.74 
1.66 
1.60 
1.66 
1.63 

1.48 
1.44 
1.43 
1.42 
1.43 

1.46 
1.44 
1.42 
1.38 
1.38 



1.36 
1.36 
1.45 
1.64 
2.7 

3.66 
3.3 
2.9 
2.65 
2.32 

2.14 

2.07 
1.89 
1.72 
1.78 

1.81 
1.76 
1.72 
1.72 
1.74 

1.75 
1.60 
1.45 
1.50 
1.64 

1.62 
1.71 
1.84 
2.14 
2.8 
6.0 

4.1 
3.1 
2.9 
3.1 
3.06 

3.6 
6.1 
9.6 
6.6 
4.6 

3.6 
3.7 
4.4 
4.0 
3.46 

3.1 
2.8 
2.9 
2.9 
2.9 

3.6 
4.1 
3.8 
3.9 
5.1 

4.8 
4.3 
6.0 
4.3 
3.75 
3.4 

3.36 
3.26 
3.66 

7.4 
6.3 

4.1 

3.4 

3.05 

2.8 

2.6 

2.7 
3.9 
3.9 
3.6 
3.15 

2.96 
2.75 
2.6 
2.48 
2.40 

2.33 
2.31 
2.24 
2.21 
2.24 

2.18 
2.27 
3.25 

3.8 

3.1 

2.8 

2.65 

2.66 

2.65 
2.46 
2.34 
2.34 
2.46 

2.6 
3.35 
3.4 

4.8 
5.4 

4.6 
3.9 
3.36 
3.05 
2.9 

2.55 

2.65 

2.6 

2.40 

2.36 

3.05 
11.8 
7.0 
4.7 
3.85 
3.45 

3.1 

2.86 

2.7 

2.66 

2.48 

2.34 
2.24 
2.20 
2.16 
2.11 

2.20 
2.18 
2.20 
2.23 
6.4 

4.6 

3.8 

3.35 

3.15 

2.96 

2.65 
2.55 
2.46 
2.42 
2.34 

2.30 
2.34 
2.34 
2.38 
2.36 

2.34 
2.33 
2.30 
2.23 
2.16 

2.12 
2.08 
2.24 
2.38 
2.20 

2.06 
1.96 
1.90 
1.87 
1.82 

1.77 
2.22 
2.42 
2.40 
2.20 

2.15 

2.34 

3.1 

5.6 

4.2 

3.4 

3.05 

3.45 

3.6 

3.15 

2.85 

2.6 

2.38 

2.22 

2.6 

2.26 

2.10 

2.17 

4.4 

4.7 

3.6 

2.96 

2.6 

2.40 

2.20 

2.08 

1.98 

1.94 

3.0 

2.6 

2.22 

2.02 
2.44 
1.91 
1.83 
1.78 

1.70 
1.70 
1.77 
1.70 
1.61 

1.61 
1.46 
1.38 
1.60 
1.66 

1.90 
1.60 
1.66 
1.43 
1.60 

1.34 
1.36 
1.46 
1.44 
1.46 

1.60 
1.62 
1.68 
2.04 
2.06 

1.90 
1.76 
1.63 
1.64 
1.46 

1.40 
1.36 
1.33 
1.30 
1.24 
1.21 

1.16 
1.14 
1.10 
1.10 
1.13 

1.10 
1.10 
1.13 
1.06 
1.02 

1.00 
1.08 
1.13 
1.18 
1.32 

1.34 
1.31 
1.24 
1.22 
1.32 

1.27 
1.24 
1.32 
1.30 
1.68 

1.62 
1.43 
1.39 
1.36 
1.29 
1.23 

1.19 

2 

1.14 

8 

1.08 

4 

1.00 

5 

.96 

6 

.85 

7 

.92 

8 

1.37 

9 

1.52 

10 

1.40 

11 

1.30 

12 

1.23 

13 

i.ao 

14 

1.20 

16 

1.16 

16 

1.16 

17 

1.16 

18 

1.18 

19 

1.19 

20 

1.16 

21 

1.15 

22 

1.14 

23 

1.16 

24 

1.19 

26 

1.30 

36 

1.96 

27 

1.26 

28 

1.19 

29 

1.20 

30 

1.37 

31 

Note.— Observer  made  no  notes  conoeming  ice. 
Deo.  26-29, 1912,  and  Feb.  13-17, 1913. 
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CX)AL  RIVER   AT   FUQUA,  W.  VA. 

Location. — ^At  W.  C.  Hoy's  paasenger  ferry,  half  a  mile  below  Fuqua  railroad  station 

and  1  mile  below  the  mouth  of  Fuqua  Creek. 
Records  available.— October  12,  1911,  to  September  30, 1913. 
Dramas  area. — Not  measured. 
Oage.— Staff  gi^e  in  two  sections  on  right  bank;  read  daily,  morning  and  evening, 

to  hundredths.     Limits  of  use:  Hundredths  below  3.5,  half-tenths  from  3.5  to  4.0, 

and  tenths  above  4.0  feet. 
ControL — ^Probably  x>ermanent. 

Discharge  meaanrenients. — ^Made  from  boat  300  feet  above  gage  or  by  wading. 
Point  of  zero  flo-w. — Wye  levels,  run  September  16,  1912,  indicate  that  there  would 

be  no  flow  past  the  gage  if  the  river  were  to  fall  to  a  stage  of  0.0  foot,  ±0.2  foot 

referred  to  gage  datum. 
Winter  flow. — Discharge  relation  probably  affected  by  ice  for  short  periods. 
Accuracy. — Gage-hei^t  record  considered  reliable.    Data  insufficient  for  estimates 

of  discharge. 

No  discharge  measurements  were  made  at  this  station  during  the  year  ending  Sep- 
tember 30,  1913. 

Mhf  gagt  hei^,  in  feet,  of  Coal  River  at  Fuqua,  W.  Va.,  for  the  year  ending  Sept.  SO, 

191S. 

[W.  C.  Hoy,  observer.] 


I>*7. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.65 
1.4S 
1.32 
1.22 
l.U 

1.10 

1.04 

1.00 

.06 

.91 

.90 
.85 
.83 
.82 
.80 

.80 
.79 
.78 
.75 
.80 

.80 

.79 

.90 

1.04 

1.12 

1.22 
1.25 
1.15 
1.12 
1.10 
1.00 

0.94 
.94 
.91 
.92 
.90 

.88 

.98 

1.13 

2.67 

2.40 

1.97 
1.76 
1.60 
1.52 
1.47 

1.40 
1.34 
1.26 
1.20 
1.16 

1.12 
1.10 
1.07 
1.05 
1.06 

1.06 
1.06 
1.04 
1.08 
1.00 

0.94 
1.00 
1.04 
1.10 
1.76 

4.2 

4.0 

3.33 

2.80 

2.41 

2.16 
1.99 
1.95 
1.88 
1.85 

1.63 
1.56 
1.50 
1.50 
1.45 

1.40 
1.38 
1.30 
1.26 
1.35 

1.18 

1.43 

1.60 

1.94 

3.6 

9.2 

5.9 
3.95 
3.45 
3.65 
3.75 

4.3 
9.0 
17.9 
13.7 

7.7 

5.4 
6.2 
6.9 
6.2 
4.8 

4.1 

3.6 

3.65 

3.8 

3.8 

4.9 

6.6 
5.9 
6.2 
8.8 

8.5 
6.9 
8.3 
7.0 
5.4 
4.5 

4.5 
4.1 
4.8 
12.8 
9.8 

6.6 
4.9 
4.0 
3.6 
3.21 

3.38 

4.9 

5.6 

4.7 

4.2 

3.75 
3.40 
3.15 
2.87 
2.68 

2.59 
2.50 
2.41 
2.34 
2.32 

2.22 
2.25 
8.00 

3.8 

8.7 

3.34 

3.06 

2.98 

2.92 
2.74 
2.56 
2.46 
2.42 

2.66 
3.6 
4.0 
9.9 
10.1 

7.6 
5.7 
4.4 
3.85 
3.55 

3.42 
3.34 
2.05 
2.78 
2.72 

6.6 
18.5 
14.9 
9.0 
6.5 
5.4 

4.7 

4.1 

3.75 

3.5 

3.32 

3.13 
2.92 
2.80 
2.70 
2.64 

2.60 
2.80 
2.90 
2.86 
9.5 

9.4 
6.7 
5.3 
4.6 
4.1 

3.6 

3.30 

3.18 

3.02 

2.85 

2.76 
2.83 
2.84 
2.86 

2.87 

2.76 
2.73 
2.68 
2.58 
2.48 

2.46 
2.31 
2.20 
2.50 
2.25 

2.10 
1.95 
1.85 
1.82 
1.77 

1.74 
2.11 
3.00 
2.72 
2.41 

2.30 

2.40 

5.1 

9.3 

7.2 

5.0 
4.0 
3.6 
4.5 
4.0 
3.42 

8.00 
2.59 
2.35 
2.88 
2.56 

2.10 

2.19 

4.6 

6.5 

4.7 

3.48 
2.80 
2.48 
2.16 
1.95 

1.78 
1.70 
2.62 
2.53 
1.94 

1.66 
1.64 
1.54 
1.50 
1.40 

1.36 
1.28 
1.26 
1.26 
1.18 

1.12 
1.06 
1.02 
1.06 
1.45 

1.48 
1.37 
1.22 
1.12 
1.44 

1.17 
1.08 
1.04 
1.11 
1.10 

1.12 
1.27 
1.16 
1.97 
2.24 

1.70 
1.47 
1.29 
1.38 
1.20 

l.U 

1.02 

.98 

.93 

.88 
.84 

0.80 
.80 
.76 
.72 
.68 

.64 
.64 
.62 
.60 
.60 

.60 
.58 
.61 
.59 
.62 

.72 
.74 
.70 
.66 
.62 

.60 
.70 
.68 
.64 
.76 

.98 
.87 
.80 
.76 
.70 
.66 

0.62 

2 WW 

.59 

I 

4 

S 

.54 
.52 
.50 

6. 

.48 

7 i;ri;i 

.48 

8. 

.52 

9 www... 

.68 

10 

.82 

u 

.74 

12 "W".. 

.73 

U 

.72 

14. "II.I. 

.66 

15 

.62 

w.... 

.60 

17 ""..,.W. 

18 

.60 
.63 

» 

.60 

» 

.62 

a 

.60 

a. 

.60 

2S 

.68 

24 

.58 

% 

.68 

% 

.62 

V 

.61 

a 

.58 

29 

.62 

ID 

.64 

a 

Non.— Otserver  made  no  notes  conoerning  ice.    Discbarge  relation  probably  affected  by  ice  about 
t)w.as-a»,  1912,  and  Feb.  19-18, 1913. 
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SUBPACB  WATER  SUPPLY,  1913,  PABT  HI. 


POCX)TALIGO  BIVEB  AT  SISSONYILLE,  W.  VA. 

Location. — At  the  hi^way  bridge  at  the  poet  office  at  SiflBonville,  W.  Va.,  one-foiirdi 
mile  below  the  mouth  of  Grapevine  Greek. 

Beoorda  available.-June  26,  1908,  to  September  30,  1913. 

Drainage  area.— Not  meaeured. 

Oa^. — Standard  chain  gage  attached  to  bridge;  read  daily,  morning  and  evening, 
to  hundredths.  Limits  of  use:  Hundredths  below  2.5,  half-tenths  from  2.5  to 
3.5,  and  tenths  above  3.5  feet. 

ControL — Practically  permanent. 

Diacharge  measurements. — Made  from  downstream  side  of  bridge  or  by  wading. 

Floods.— The  flood  of  Jime  27, 1910,  reached  a  height  of  33.0  feet  by  the  gage  datum. 
Some  of  the  flood  water  passed  aroimd  the  gage. 

Winter  flow. — Discharge  relation  may  be  affected  by  ice  for  short  periods  in  Decem- 
ber, January,  and  February. 

Regulation. — A  dam  and  small  power  plant  above  the  station  modify  the  low-water 
flow. 

Accuracy. — Data  insufficient  for  estimates  of  discharge. 

No  discharge  measurements  were  made  at  this  station  during  the  year  ending 
September  30,  1913. 

Daily  gage  height,  in  feet,  ofPoeotaligo  River  at  Sissonville,  W.  Va,,  for  the  year  ending 

Sept.  SO,  191S. 

[B.  N.  Sisson,  observer.] 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Fob. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

1.80 
1.83 
1.66 
1.49 
1.43 

1.43 
1.41 
1.56 
1.53 
1.47 

1.42 

1.42 
1.40 
1.36 

1.34 
1.35 
1.38 
1.46 
1.39 

1.40 
1.40 
1.65 
1.54 
1.48 

1.42 
1.44 
1.41 
1.41 
1.38 
1.40 

1.39 
1.64 
1.55 
1.42 
1.38 

1.40 
1.44 
1.50 
1.80 
1.80 

1.88 
1.55 
1.60 
1.85 
1.99 

1.80 
1.42 
1.62 
1.64 
1.56 

1.68 
1.49 
1.54 
1.44 
1.50 

1.53 
1.52 
1.39 
1.40 
1.30 

1.38 
1.59 
1.80 
1.77 
2.29 

4.6 
8.9 
2.96 
2.55 
2.34 

2.07 
1.07 
1.83 
1.64 
1.70 

1.62 
1.74 
1.67 
1.7B 
1.89 

1.73 
1.74 
1.74 
1.60 
1.66 

1.59 

2.07 

2.7 

8.0 

7.1 

6.9 

3.7 

8.1 

2.85 

8.25 

3.5 

7.7 
12.9 
14.1 
8.0 
4.3 

3.9 
18.3 
8.0 
4.4 
3.6 

3.4 
3.6 
6.1 
4.6 
3.7 

6.6 
5.8 
4.7 
6.7 
6.4 

3.7 
4.8 
5.2 
4.0 
3.45 
3.25 

3.45 
8.0 
6.8 
8.6 
5.4 

4.1 

3.35 

3.8 

8.06 

2.65 

6.9 

8.3 

4.1 

3.45 

3.35 

3.1 

2.9 

2.76 

2.8 

2.7 

2.75 

2.8 

2.30 

2.6 

2.55 

2.38 
2.42 
2.47 

8.8 
8.25 
Z9 
%S 
Z9 

2.06 
2.85 
2.65 
2.65 
2.75 

8.7 
4.2 
3.6 
9.8 
6.6 

4.2 
3.35 
2.96 
2.75 
2.7 

2.55 
2.55 
2.45 
2.32 
2.27 

13.8 
20.4 
8.2 
4.6 
3.9 
3.45 

3.1 

2.85 

Z76 

2.65 

2.47 

2.45 
2.35 
Z25 
2.12 
2.31 

%7 
8.9 
4.2 
3.7 
6.0 

0.2 
4.1 
3.4 
3.7 
3.8 

3.16 
2.9 
2.75 
2.6 
2.35 

2.38 

2.46 

2.5 

2.6 

2.6 

%» 

2.15 
2.15 

2.01 
1.02 
1.72 
1.50 
1.54 

1.64 
1.54 
1.52 
1.54 
1.48 

1.58 
2.10 
2.11 
1.86 
1.80 

1.74 
8.4 
9.8 
7.6 
4.1 

8.15 

3.35 

8.9 

3.45 

2.8 

2.6 

X33 

2.U 
1.96 
ZOO 
1.97 

1.85 
2.5 
6.4 
8.7 
2.75 

2.22 
2.10 
1.93 
1.83 
1.60 

1.70 
1.49 
1.39 
1.39 
1.37 

1.87 
1.87 
1.68 
1.61 
2.5 

XIO 
1.83 
1.87 
1.67 
1.67 

1.59 

1.80 

1.85 

8.0 

8.6 

8.8 

8.35 

2.40 

ZIO 

2.85 

8.9 

2.5 

XIO 

1.96 

1.72 

1.84 
5.2 
5.5 
8.25 
XSS 

3.12 
1.96 
1.76 
1.82 
2.34 

1.94 
1.59 
1.42 
1.62 
1.62 
1.42 

1.31 
1.32 
1.20 
1.20 
1.12 

1.07 
1.06 
1.12 
1.12 
1.14 

1.14 
1.16 
1.86 
1.32 
1.34 

1.38 
1.14 
1.84 
1.16 
1.15 

1.14 
1.84 
8.19 
1.63 
1.46 

1.36 
1.29 
1.35 
1.36 
1.28 
1.23 

i.as 

2 

1.21 

8 

1.18 

4 

1.15 

5 

l.€6 

6 

.99 

7 

.97 

8 

1.10 

9 

2.S 

10 

1.63 

11 

1.58 

12 

1.45 

13 

1.37 

14 

1.31 

16 

1.28 

16 

1.95 

17 

1.17 

18 

1.25 

19 

1.51 

20 

1.88 

21 

1.54 

22 

1.55 

23 

l.Sl 

24 

!.» 

26 

1.25 

26 

1.33 

27 

1.% 

28 

1.66 

29 

1.18 

30 

1.31 

51 

NoTK.— Observer  made  no  notes  oonoeming  ioe.    Discharge  reiatiQii  probably  not 
the  year  ending  Sept  30, 1913. 
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MUX  CBXEK  BASIN. 
MILL  GREEK  AT  ARLINOTON  HEIGHTS,  OHIO. 

Locatioii.— At  Ailington  Heights,  about  1,000  feet  below  confluence  of  East  and 
We8tf<»lB  of  Mm  Creek. 

Beeozds  available.— September  19, 1912,  to  September  30,  1913. 

Drainage  area. — 109  square  miles. 

Oage.— Inclined  staff  fostened  to  posts  on  right  bank;  read  daily,  morning  and  even- 
ing, to  half-tenths. 

OontroL — Probably  permanent. 

Biidiarge  measurenientB. — Made  from  boat  at  section  or  at  low  water  by  wading 
both  forks. 

Winter  flow. — ^Affected  by  ice  during  severe  winters. 

Aeeoracy. — Gage-height  record  considered  reliable.  Data  insufficient  for  estimates 
of  discharge. 

Oooperatiom. — Station  maintained  in  cooperation  with  the  division  of  sewerage  of 
the  dty  of  Cincinnati,  Ohio. 

The  fdHowmg  discharge  measurement  was  made  by  wading  by  Bailey  and  Root: 
October  16,  1912:  Gage  height,  1.41  feet;  discharge,  18.1  second-feet. 

DoUff  gage  height,  in  feet,  of  MiU  Creek  at  Arlington  Heights  ^  Ohio^  for  the  year  ending 

Sept.  SO,  191S. 

[H.  C.  HarriB,  observer.] 


Dny. 

Oct. 

Nov. 

D«s. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

1.52 
1.66 
1.66 
1.66 
1.66 

1.48 
1.45 
1.48 
1.60 
L60 

1.60 
1.60 
1.46 
1.40 
1.60 

L43 
1.42 
1.65 
1.S2 
1.42 

1.46 
1.80 
1.98 
L65 

Leo 

1.52 
1.40 
1.40 
1.48 
1.50 
L52 

1.56 
1.60 
1.48 
1.42 
1.42 

1.48 
2.00 
L78 
1.70 
2.05 

1.66 
1.56 
1.68 
1.66 
1.62 

1.65 
1.60 
1.52 
1.60 
1.66 

1.62 
1.48 
1.48 
1.48 
1.42 

1.68 
1  48 
1.40 
1.42 
1.40 

1.42 
1.66 
1.58 
1.60 
1.65 

2.20 
1.58 
1.68 
1.62 
1.48 

1.48 
1.42 
1.32 
1.28 
1.42 

1.42 
1.72 
1.68 
1.68 
1.56 

1.48 
L82 
1.88 
1.40 
1.88 

1.48 
1.68 
L48 
1.52 
1.72 
1.82 

1.72 
1.82 
2.48 
1.80 
2.40 

4.06 
8.66 
4.00 
2.65 
8.70 

7.16 
6.00 
2.80 
2.50 
8.72 

6.16 
6.65 
8.25 
2.46 
8.72 

3.85 
3.50 
6.66 
8.10 
2.65 

2.80 
2.10 
2.00 
1.95 
2.06 
196 

1.95 
1.92 
1.90 
1.70 
1.48 

1.40 
1.42 
1.50 
1.60 
1.62 

1.72 
1.76 
1.68 
1.50 
1.62 

1.82 
1.72 
1.78 
1.82 
1.90 

1.95 
2.00 
1.72 
1.58 
1.70 

1.88 
3.90 
2.85 

2.70 
2.10 
2.06 
2.45 
2.90 

2.06 
1.65 
1.90 
1.98 
1.88 

1.98 
1.85 
1.80 
2.92 
2.16 

1.96 
1.85 
1.80 
1.80 
1.80 

2.12 
1.82 
1.90 
4.88 
7.40 

"lm 

1.65 
1.62 
1.60 
1.60 
1.52 

1.45 
1.40 
1.40 
1.40 
1.35 

1.32 
1.32 
1.30 
1.30 
1.25 

1.22 
1.26 
1.25 
1.75 
1.40 

2.60 
1.45 
1.35 
1.30 
1.35 

1.40 
1.40 
1.40 
1.35 
1.40 

1.36 
1.40 
1.35 
1.30 
1.30 
1.35 

1.38 
1.30 
1.30 
1.30 
1.26 

1.28 
1.40 
1.30 
1.28 
1.30 

1.26 
1.20 
1.18 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.15 

1.18 
1.15 
1.18 
1.25 
1.20 

1.22 
1.18 
1.20 
1.18 
1.18 

1.20 
1.20 
1.22 
1.40 
1.20 

1.20 
1.20 
1.20 
1.20 
1.26 

1.35 
1.26 
1.30 
1.20 
1.26 

1.20 
1.20 
1.20 
1.20 
1.20 

1.16 
1.20 
1.22 
1.25 
1.20 

1.20 
1.66 
1.20 
L20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.26 
1.20 
1.40 

1.26 
1.20 
1.20 
1.20 
1.26 

1.25 
1.26 
2.80 
1.26 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.22 
1.25 
1.20 
1.20 

1.20 

2 

1.20 

S 

1.20 

4 

1.20 

S. 

1.20 

6. 

1.20 

7 

2.70 

S.... 

1.20 

1 

1.20 

10 

1.20 

11 

1.20 

U 

1.22 

tt. :.... 

1.20 

M 

1.20 

IS 

1.20 

18 

1.20 

17 

1.20 

II. .... 

1.18 

19 

1.25 

» ;.".*.... 

1.20 

a 

1.35 

B 

1.18 

a ;  '".*.. 

1.20 

21 

1.22 

a.... 

1.20 

a 

1.20 

27 

1.18 

a 

1.25 

a ::.... 

1.20 

».... 

1.20 

n, :::;:.:.. 

NofA-Obterver  made  no  notes  concerning  ioe.    DIsoharge  relation  probably  not  materially  afltooted 
bjr  let  daring  tlie  year  eoding  Sept.  30, 1913. 
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SURFACE  WATER  SUPPLY,  1913,  PART  HI. 


MILL  GREEK  AT  CINCINNATI,  OHIO. 

Location.— At  the  Eighth  Street  Viaduct,  Cincinnati,  Ohio,  about  three-eighths  of  a 

mile  above  mouth  of  Mill  Creek. 
BecordB  available.— September  10,  1912,  to  September  30, 1913. 
Drainage  area. — 154  square  milee. 
Gage. — Standard  chain  gage  attached  to  bridge;  read  daily,  morning  and  evening, 

to  hundredths. 
ControL — Permanent. 
DiBchaxge  measurementB. — Made  from  upstream  side  of  bridge  or  by  wading  at 

the  same  section. 
Winter  flow. — Affected  by  ice  during  severe  winters. 
Accuracy. — ^For  greater  part  of  year  gage  heights  are  affected  by  backwater  from 

Ohio  River;  therefore  estimates  of  flow  can  not  be  made. 
Cooperation.— Station  maintained  in  cooperation  with  the  division  of  sewerage  of 

the  city  of  Cincinnati,  Ohio,  for  use  in  connection  with  its  sewerage  studies. 

Discharge  meagurements  of  Mill  Creek  at  CSncinnatiy  Ohio,  in  the  year  ending  Sept,  SO,  191 S, 


Date. 

taeiS^t 

charge. 

Jan.     8 

Root  and  Zull 

Feet 
27.  «5 
35.71 

1,400 

23 

do 

5,170 

Daily  gage  height^  in  feet  ^  of  Mill  Creek  at  Cincinnati,  Ohioy  for  the  year  ending  Sept.  ^o, 

191S. 
[Wm.  Manning,  obsarer.] 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July, 

Aug. 

Sept. 

1 

5.19 
5.53 
4.63 
3.67 
2.06 

1.96 
1.62 
1.74 
1.78 
1.78 

1.84 
2.45 
2.91 
2.67 
2.67 

2.42 
2.47 
2.69 
2.31 
2.43 

2.39 
3.27 
2.43 
2.80 
2.26 

2.68 
2.42 
3.44 
4.57 
7.29 
8.01 

6.89 
5.59 
3.73 
2.47 
1.81 

2.04 
2.38 
2.18 
2.06 
1.96 

2.35 
2.94 
5.10 
6.86 
5.51 

4.69 
3.09 
2.29 
1.89 
1.80 

1.89 
1.83 
1.83 
1.79 
1.82 

1.96 
2.12 
2.29 
2.48 
2.68 

2.79 
2.97 
2.57 
2.81 
3.22 

3.53 
2.16 
1.95 
2.21 
6.12 

9.50 
7.31 
6.77 
5.89 
4.81 

3.52 
2.08 
1.87 
1.81 
.94 

1.81 
1.79 
1.79 
1.81 
1.34 

1.84 
1.88 
1.84 
1.84 
2.67 
2.33 

2.34 
3.95 
8.12 
9.13 
21.74 

22.86 
28.11 
28.05 

'43.72* 

40.94 
50.44 
50.39 

39.37 
35.85 
35.92 
35.65 
36.71 

35.71 
35.19 
34.77 
30.31 
29.34 
27.64 

26.24 
20.26 
27.46 
26.20 
24.80 

23.61 
27.51 
20.07 
18.77 
15.85 

18.46 
12.64 
17.88 
18.27 
18.19 

15.47 
18.67 
18.07 
17.12 
16.48 

14.44 
12.94 
13.77 
10.21 
16.64 

14.42 
17.49 
21.03 

10.38 
12.59 
16.44 
17.76 
18.00 

17.71 
8.99 
14.29 
17.17 
15.29 

8.59 
8.57 
8.69 
9.56 
13.12 

28.88 
25.18 
30.68 
38.02 
81.34 

28.75 
26.87 
23.30 
28.90 
27.08 

47.68 
57.80 
66.22 

41.09 
38.39 
33.78 
24.07 
29.96 

28.19 
27.85 
25.37 
33.82 
23.41 

25.16 
33.28 
35.78 
35.00 
34.70 

14.88 
13.35 
22.16 
21.12 
25.76 

29.36 
19.22 

18.88 
18.20 
17.26 

17.12 
17.12 
17.01 
18.60 
19.50 

18.90 
18.41 
17.88 
16.96 
16.94 

15.82 
16.96 
16.95 
16.24 
14.82 

13.22 
13.21 
14.94 
17.86 
12.93 

13.28 
13.35 
13.58 
13.79 
13.88 

23.24 
26.19 
26.20 
34.64 
36.98 
36.33 

85.23 
34.32 
34.34 

86.81 
35.66 

33.37 
29.96 
33.98 
24.01 
19.74 

19.86 
19.72 
18.92 
19.90 
11.93 

11.93 
19.27 
11.89 
11.94 
11.93 

11.93 
11.93 
11.93 
11.93 
11.93 

11.94 
'*2."76' 

2.64 
2.70 
2.76 
3.15 
3.04 

3.17 
3.16 
2.98 
2.79 
3.28 

3.43 
3.44 
3.48 
3.50 
3.24 

4.82 
5.22 
5.68 
6.88 
5.04 

3.69 
2.98 
2.88 
2.64 
2.64 

2.64 
2.95 
2.95 
2.05 
2.95 
2.95 

2.05 
2.06 
2.84 
2.84 
2.74 

2.60 
3.10 
4.63 
3.91 
3.86 

8.91 
3.92 
3.04 
3.93 
3.03 

3.03 
2.89 
3.94 
3.92 
3.03 

3.04 
3.05 
3.04 
3.95 
3.04 

2.93 
2.03 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

2.86 

13 

2  83 

14 

2.83 

15 

2  83 

16 

2  84 

17 

2.84 

18 

2.84 

10 

2.84 

20 

2.84 

21 

2.84 

22 

2.84 

23 

2.84 

24 

2.84 

25 

2.84 

26 

2.83 

27 

2.83 

28 

2.84 

29 

2.84 

30 

2.84 

81 

NoTS.-— Observer  made  no  notes  oonceming  ice.  Discharge  relation  probably  not  affected  by  Ice  dur- 
ing the  year  ending  Sept.  30, 1013.  Backwater  from  Ohio  River  was  reported  by  observer  Sept.  10-12  and 
23-30;  Oct.  1-4, 12-^1;  Nov.  1-20,  27-30;  Deo.  1-4, 10-16;  Jan.  6-6, 14-21;  May  26;  June  1-6;  July  17-22; 
Aug.  1-4  and  S-27.  '  ' 
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U.  t.  «fOL0GICAL  SURVEY 


WATER-SUPPLY  PAPER   tSS      PLATE  III 


A. 


HIGH  STREET  BRIDGE  OVER  MIAMI  RIVER  AT  HAMILTON,  OHIO,  MARCH-APRIL.   1913. 


The 


A,  B,  B«fore  failure;   C,  View  from  right  bank  below  bridge,  showing  part  of  the  remains  of  the  bridge. 
United  States  Geological  Survey  gage  was  located  near  this  bridge.     Measurements  ^itjfj^*g<=(5*^rft^\[5([3^'\^ 
from  the  bridge.  y  y  ^ 


U.   t.  OEOLOQICAL   SURVEY  WATER-SUPPLY   PAPER  SM      PLATE  f 


A.    JUST  BEFORE  FAILURE. 


B.     DURING  FAILURE. 


C.     IMMEDIATELY  AFTER  FAILURE. 

CINCINNATI,    HAMILTON,  &   DAYTON    RAILROAD   BRIDGE  OVER   MIAMI 
RIVER    AT    HAMILTON,    OHIO,    MARCH    25,    1913. 
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MIAMI  &IVBB  BA8IN. 
MIAMI  BIVEB  AT  HAMILTON,  OHIO. 

u — ^A  single-flpan  highway  bridge  on  High  Street,  Hamilton,  Ohio. 

BoooniB  available.— February  28,  1910,  to  September  30,  1913.  Flood  stages  only, 
Noipember  16, 1904,  to  February  27, 1910,  reported  by  the  United  States  Weather 
Bareau. 

Dnina^  area. — 3,580  square  miles. 

Oag«. — Prior  to  the  flood  of  March- April,  1913,  a  vertical  staff  gage  in  two  sections 
fastened  to  the  retaining  wall  on  the  left  bank  of  the  river  about  100  feet  above 
the  bridge;  upper  section,  placed  by  Weather  Bureau  in  November,  1904,  read 
from  2.5  to  25.0  feet;  lower  section,  placed  by  the  United  States  Geological 
Survey,  extended  from  0.5  to  4.0  feet.  This  gage  was  destroyed  by  the  flood  on 
Mardi  26,  1913,  and  was  replaced  by  the  county  surveycH*  April  22,  1913.  The 
presKit  gage  reads  from  0.0  to  9.2  feet  and  is  attached  to  the  south  side  of  the 
temporary  bridge  located  about  100  feet  below  the  old  gage  site.  Gage  heights 
for  stages  above  9.2  feet  are  determined  by  measuring  the  distance  from  the  water 
furface  to  a  bench  mark  on  the  floor  of  the  bridge.  Gage  datum  has  not  been 
changed.  Gage  read  daily,  morning  and  evening,  to  half  tenths.  Limits  of  use: 
Hundredths  below  1.5,  half  tenths  from  1.5  to  3.0,  and  tenths  above  3.0  feet. 

ControL — ^Apparently  permanent  under  ordinary  conditions.  The  section  at  the 
bridge  shifts  to  some  extent  in  floods  on  account  of  the  high  velocity. 

DMliarge  xneasurementB. — ^Made  from  upstream  side  of  bridge. 

Tlooda.— Hie  maximum  stage  on  record  at  this  station  occurred  at  3  a.  m.  March  26, 
1913,  at  gage  height  34.6  feet.*  (See  Pis.  Ill,  IV.)  The  highest  stage  prior  to 
1913  was  21.2  feet  March  24,  1898,  according  to  the  records  of  the  United  States 
Weather  Bureau. 

Winter  flow. — During  very  severe  weather  the  discharge  relation  is  at  times  affected 
by  ice,  but  for  short  periods  only,  as  factory  wastes  probably  keep  the  temperature 
of  the  water  above  the  freezing  point. 

Begnlatioii. — ^There  are  several  power  plants  in  Hamilton  above  the  station,  but 
all  the  water  is  returned  to  the  river  above  the  gage. 

DireiBioziB. — ^The  Miami  &  Erie  Canal  is  fed  by  water  taken  from  Miami  River  at 
Middletown  and  Miamisburg,  Ohio.  The  quantity  diverted  is  not  known ,  but  it  is 
believed  to  be  a  considerable  part  of  the  low-water  flow. 

Aeeuraey. — Values  of  ^'discharge  in  second-feet  per  square  mile"  and  "run-off  (depth 
in  inches)"  published  for  this  station  in  previous  reports  may  be  misleading  and 
diould  be  used  with  caution,  if  at  all.  See  "Regulation"  and  "Diversions." 
The  discharge  relation  was  materially  changed  by  the  flood  of  March- April,  1913, 
and  as  no  discharge  measurements  have  been  made  at  this  station  since  March 
11,  1913,  estimates  of  discharge  subsequent  to  March  25,  1913,  have  not  been 
prepared. 

The  following  discnarge  measurement  was  made  by  W.  R.  King: 
Uarch  11,  1913:  Gage  height,  3.42  feet;  discharge,  5,300  second-feet. 

>  For  infomuitioii  rebttng  to  this  flood  see  U.  8.  OeoL  Survey  Water-Supply  Paper  334. 
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SUBFACE  WATER  SUPPLY,  1913,  PABT  HI. 


Daily  gage  height,  in  feet,  of  Miami  River  at  HamiUon,  Ohio,  for  the  year  ending  Sept.  50L 

191S. 

[C.  A.  Huber,  observer.] 


i>«y. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

1.55 

2.0 
1.8 

lie 

1.5 

L5 

1.5 
1.5 

2.4 
2.35 

%0 

1.9 

2.4 

2.25 

2.1 

3.2 
4.9 
0.2 
8.4 
5.6 

7.8 
9.7 
8.0 
5.8 
4.4 

5.0 
10.0 
9.8 
7.2 
5.2 

8.9 
7.7 
9.4 
9.0 
6.6 

5.3 
4.5 
4.0 
3.8 
3.6 
3.7 

3.7 
3.4 
3.2 
3.0 
2.85 

2.65 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.45 

2.3 

%Z 

2.3 

2.2 

2.1 

2.26 

2.35 

2.4 

2.4 

%4 

2.35 

2.25 

2.1 
3.5 
5.8 

5.2 
4.0 
3.3 
3.2 
3.2 

3.4 
3.3 
3.2 
3.1 
3.0 

3.3 
3.7 
3.4 
4.7 
4.4 

3.8 
3.3 
3.0 
2.96 
2.8 

3.0 
8.0 
3.0 
8.5 
19.7 

^34. 6 
25.0 
19.2 
14.8 

«13.0 
11.0 

"**6."3* 
5.3 
5.5 

"id* 

4.0 
4.0 
3.0 

3.9 
3.9 
3.9 
3.9 

.  3.8 

3.8 
8.8 
3.8 
3.8 
3.7 

3.6 
3.6 
3.6 
3.6 
3.6 

3.4 
3.3 
3.2 
3.5 
8.5 

3.5 
8.5 
3.4 
3.4 
3.3 

3.8 
8.2 
8.2 
3.2 
3.2 

3.2 
3.8 
6.8 
4.4 

4.0 
3.8 

3.6 
8.5 
8.5 
3.6 
3.5 

3.4 
8.6 
3.6 
8.6 
3.5 

3.4 
3.2 
3.2 
3.2 
3.2 

3.1 

3.0 

3.0 

2.96 

Z9 

2.9 
2.9 
2.9 
8.4 
8.3 

3.1 
3.0 
3.0 
3.0 
3.0 



2.96 
2.9 
2.9 
2.9 
2.86 

2.8 
2.8 
2.8 
2.8 
2.8 

2.9 
3.0 
2.9 
2.9 
3.1 

3.1 
8.1 
3.1 
3.1 
8.1 

3.0 
3.0 
2.96 
2.9 
2.9 

2.85 
2.85 
2.85 
2.8 
2.75 
2.7 

2.7 

2.66 

2.66 

2.6 

2.6 

2.56 

2.55 

2.5 

2.5 

2.5 

2.6 
3.0 
3.0 
2.85 
Z75 

2.7 

2.66 

2.66 

2.8 

2.8 

2.8 

2.8 

2.8 

2.75 

2.7 

%7 

2.66 

2.66 

2.6 

2.6 

2.55 

2.61 

2 

2.5 

8 

2.5 

4 

2.6 

5 

im 

0 

ft 

7 

8 

2.6 

9 

2.6 

10 

2.45 

11 

2.45 

12 

2.45 

18 

2.45 

14 

2.45 

15 

2.4 

16 

2.4 

17 

2.5 

18 

2.5 

19 

2.5 

20 

2.5 

21 

2.5 

22 

2.5 

25 

2.5 

24 

2.5 

25 

2.45 

28 

2.45 

27 

2.45 

28 

2.45 

20 

2.45 

80 

2.45 

81 

a  Oage  height  approximate.  ^  Crest  stage. 

Note.— Observer  made  no  notes  concerning  ioe.    Discharge  relation  probably  not  aflteted  by  ioe  daring 
Bar  ending  Sept  30. 1913.    Oage  heights  Mar.  26-29  determined  by  wye  levels  from  markb  on  oooorete 
coping;  Apr.  3  and  4  estimated;  Apr.  5.  oy  levels  from  bench  mark;  and  Apr.  7-9,  from  temporary  gage 


was  destroyed  Apr.  10.    See  station  description. 


Daily  ditt^iarge,  in  second-feet,  of  Miami  River  at  Hamilton,  Ohio,  for  the  year  ending 

Sept.  30,  1913. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

F^b. 

ICar. 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

860 
800 
800 
800 
800 

800 
800 

800 
800 
800 

800 
800 
800 

800 
800 

920 
920 
800 
800 
800 

800 
1,660 
1,450 
1,250 
1,250 

1,070 
1,070 
1,070 
1,070 
1,070 

920 
800 
800 
800 
800 

800 
800 
800 
800 
800 

800 
800 
800 
800 
800 

1,600 
1,450 
2.660 
2,220 
1,880 

4,730 
10,100 
26.000 
22.800 
12,400 

20,400 
28,100 
21,200 
13,100 
8,440 

6,230 
5,330 
4.730 
4,150 
3,720 

3.180 
2,800 
2.800 
2,800 
2,800 

2,800 
2,800 
2,080 
2,330 
2,330 

11,100 
7,160 
5,030 
4,730 
4,730 

5,330 
6,030 
4,730 
4,440 
4,150 

5,030 
6,230 
5,330 
9,410 
8,440 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

800 
800 
800 
800 
800 

800 

800 

1,660 

1,250 

1,250 

1,260 
1,070 
1,070 
1,070 
1,070 
920 

1,070 
1,070 
1,070 
1,070 
1,070 

1,070 
920 
920 
920 
920 

920 
920 
920 
920 
020 

800 
800 
800 
800 
800 

800 
800 
800 
800 
800 

800 
800 
800 
800 
2,600 
2,440 

10,400 
29,400 
28.500 
18,100 
11,100 

24,800 
20,000 
26,900 
26,200 
15,900 

11,400 
8,760 
7,160 
6,540 
5,930 
6,230 

2,330 
2,100 
1,880 
2,220 
2,440 

2.560 
2,560 
2,560 
2,440 
2,220 

1,880 
5,630 
13,100 

6.540 
5,090 
4.150 
4.000 
3.5S0 

4.150 
4.150 
4,150 
23,200 
78,800 

15 

Note.— Dally  discharge,  Oct.  1. 1912,  to  Mar.  26, 1913.  determined  by  means  of  a  discharge  rating  conre 
that  is  tEtirly  well  defined  below  210  second-feet  (gage  height,  0.6  foot),  well  defined  between  250  and  e6;500 
second-feet  (gage  heights,  0.7  and  17.5  feet},  and  is  a  tangent  above  62.600  second-iieet  (gage  height,  16.8  feet), 
and  extended  as  such  above  66,600  second-feet  (gage  height,  17.5  iieet). 
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JkmAfy  diaekatge  of  Miami  River  at  HamUUm,  Ohio,  for  the  year  ending  Sept.  SO,  1913. 
[Dninaee  ana,  8, 680  square  mileL] 


Month. 

DiKdiaiige  in  ieoood-feet 

Aooo- 

Maximam. 

Minimam. 

Mean. 

racy. 

Oetober 

1,060 

1,600 

2,560 

20,400 

18,100 

800 

800 

800 

1,450 

1,880 

012 

1,020 

014 

14,000 

8,410 

B. 

Hmmbcr 

B 

oiBBDbs. ;;!!!":;':"'*:: 

B. 

te«T. 

B 

i*niy.. ..:..::;:::::::::::::::;:::::::  ::;■::: : 

B 

Nob.— See  "Aooaxacy**  in  station  description. 

KENTUCKY   BIVBB  BASIN. 
Vm  RIYEB   NEAB   BUBOIN,  KY. 

lK>catk)iii. — ^At  hi^way  bridge  on  Burgin-Buena  Vista  Pike,  4  miles  from  Burgin,  Ky. 

Records  available.-njuly  2,  1910,  to  July  16,  1911;  October  1,  1911,  to  September 
30,1913. 

Drainage  area. — 416  square  miles. 

Oage, — Staff  gage  attached  to  abutment  of  bridge;  read  once  daily  to  tenths. 

Co&troL — ^Probably  pennanent.    See  "Accuracy." 

BiadiaTge  measurements. — See  '* Cooperation.'' 

Winter  flow. — Discharge  relation  ordinarily  not  affected  by  ice. 

Aeeoracy. — Station  has  not  been  visited  by  United  States  Geological  Survey  engi- 
neens,  who  have,  however,  computed  daily  and  monthly  discharge.  No  discharge 
measurements  were  made  during  the  year  ending  September  30,  1913.  The  sta- 
tion was  last  visited  September  30,  1910,  and  the  accuracy  of  the  data  published 
in  the  following  tables  depends  upon  the  permanency  of  the  gage  and  of  the  con- 
ditions of  flow  since  that  date.  On  January  10,  1913,  the  gage  was  washed  out 
and  was  replaced  by  the  observer  on  February  15.  It  was  probably  set  in  its 
original  position,  as  the  lower  end  rests  on  top  of  a  rock  ledge.  On  the  assumption 
that  any  error  in  replacing  the  gage  would  not  be  likely  to  be  the  same  as  a  change 
in  the  discharge  relation  caused  by  a  change  in  the  control,  the  soundings  made 
by  &e  observer  on  April  4,  1913,  indicate  that  the  gage  is  correct  within  a  tenth 
of  a  foot  and  that  there  has  been  no  change  in  the  cross  section  of  the  river  at  the 
gige  since  July  21, 1910.  These  soundings  indicate  that  there  has  probably  been 
DO  mat,f>riftl  change  in  the  dischai^  relation  as  expressed  by  the  rating  curve 
developed  prior  to  1911. 

Cooperation. — Station  was  established  and  measurements  made  by  representatives 
of  the  Kentucky  Oeological  Survey  and  the  Madison  Electric  &  Power  Co.,  of 
Richmond,  Ky. 
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SURFACE  WATER  SUPPLY,  1913,  PART  m. 


Daily  gage  height^  in/eetj  of  Dix  River  near  Bwrgiuy  Ky.^  for  the  year  ending  8epL  SO, 

191S. 

[C.  p.  Kennedy,  obeerver.) 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8«pL 

1 

3.2 
3.2 
3.2 
3.2 
3.1 

3.1 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
8.0 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.9 
2.9 
3.0 
3.3 

8.4 
3.6 
3.fr 
3.8 
4.7 

4.6 
4.5 
4.4 
4.3 
4.1 

3.8 
3.8 
3.8 
3.8 
3.8 

8.7 
3.6 
3.6 
3.5 
3.4 

3.4 
3.3 
3.3 
3.3 
3.3 

3.3 
3.4 
4.2 
4.5 
5.0 

12.2 
8.9 
6.9 
5.8 
6.6 

6.4 
5.4 
6.2 
6.2 
6.1 

6.1 
6.0 
5.0 
5.0 
6.0 

4.9 
4.9 
4.9 
4.9 

4.8 

4.8 
4.8 
5.4 
6.8 
5.8 
9.2 

8.7 
8.8 
7.8 
7.9 
7.9 

11.6 
26.0 
28.9 
22.3 
ol7 

13 
26 
19 
13 
10 

8 

8 
12 
10 
10 

12 
11 
10 
17 
13 

11 
10 

9 

9 

8 

7 

7 
7 
6 
7 
8 

0 

8 
7 
7 
6 

8 
7 
6 

6.3 

6.3 
6.2 
5.2 
5.2 
6.2 

6.2 
6.2 
6.1 
6.1 
6.6 

6.3 

8.0 
8.8 

8.0 
7.8 
6.6 
6.4 
6.4 

6.3 
6.4 
6.6 
6.4 
6.3 

6.2 

5.0 
6.7 
13.4 
10.2 

7.7 
6.0 
5.8 
5.7 
6.6 

6.4 
6.8 
6.7 
6.6 
6.6 

24.6 
27.6 
15.6 
9.8 
8.5 
7.1 

6.3 
6.0 
5.5 
6.1 
6.2 

6.1 
6.1 
6.0 
6.0 
6.4 

6.6 
6.5 
6.3 
6.2 
4.9 

4.8 
4.6 
4.6 
4.3 
4.1 

4.0 
4.0 
4.0 
3.9 
4.0 

4.4 
6.6 
6.7 
6.7 
5.7 

6.1 
4.9 
4.9 
4.9 
4.8 

4.7 
4.6 
4.3 
4.1 
4.1 

8.9 
3.9 
3.9 
8.9 
8.8 

3.8 
8.8 
8.7 
8.7 
8.9 

4.6 
7.7 
7.3 
8.2 
6.8 

6.6 
6.6 
6.6 
6.6 
6.4 
6.4 

6.1 
6.9 
6.9 
6.1 
6.7 

6.4 
6.0 
4.7 
4.8 
4.1 

4.0 
4.0 
8.8 
8.6 
8.5 

8.8 
3.3 
3.8 
8.3 
8.8 

8.2 
8.3 
8.3 
8.0 
6.8 

6.1 
4.1 
8.8 
3.6 
8.4 

8.3 
3.3 
4.1 
3.9 
3.6 

8.4 
3.3 
8.3 
3.3 
8.8 

8.2 
8.2 
3.1 
8.0 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
8.4 
8.2 
8.0 
8.0 
2.8 

2.8 
2.8 
2.8 
8.0 
3.0 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2,8 
2.8 
2.8 

2.8 

2.8 
2.8 
2.8 
2.9 

3.6 
3.6 
4.5 
4.5 
4.2 

4.0 
8.6 
3.3 
8.0 
2.8 
2.7 

2.T 

2 

?7 

8 

17 

4 

?7 

5 

17 

6 

2.7 

7 

?7 

8 

2.7 

0 

■27 

10 

?7 

11 

?7 

12 

?7 

13 

14 

17 

?7 

15 

?7 

16 

77 

17 

?7 

18 

?7 

19 

11 

20 

27 

21 

27 

22 

27 

23 

%1 

24 

?7 

25 

11 

26 

?7 

27 

27 

28 

?7 

29 

27 

30 

17 

81 

a  Oage  washed  out;  gage  heights  estimated  by  obeerver  Jan.  10  to  Feb.  14. 

NOTK.— No  ice  reported.    Disohaige  relation  probably  not  affected  by  ice.    See  "  Aocoiacy ''  in 
description. 
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-f^^aify  dischar^^  in  9eoo7ui-feet,  of  Dix  River  near  Burgin,  Ky.,  for  the  year  ending  Sept. 

30,  1913. 


I^J. 

1- 

Xov. 

Dtc 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

SepOi 

1 

•/     " 

15 

50 

2.500 

1,300 

1,060 

027 

452 

830 

60 

16 

2. 

-/                  <1 

20 

60 

2,180 

1,300 

1,480 

786 

388 

744 

60 

16 

3 

41 

20 

105 

1,800 

786 

1,080 

500 

388 

1,240 

172 

16 

4. 

41 

26 

270 

1,880 

1,300 

554 

452 

388 

830 

132 

26 

$ 

33 

oO 

420 

1,880 

1,060 

554 

485 

357 

665 

84 

26 

6 

33 

60 

6,000 

6,350 

2,780 

510 

452 

327 

654 

60 

16 

7 

26 

S4 

2,670 

21,700 

1,050 

554 

452 

270 

420 

60 

16 

8. 

96 

S4 

1,240 

25,100 

1,300 

590 

420 

210 

327 

60 

15 

9 

36 

115 

704 

17,500 

1,300 

554 

420 

172 

210 

50 

16 

10. 

26 

327 

500 

11,400 

786 

510 

654 

172 

172 

60 

16 



11 

26 

296 

554 

6.8S0 

1,050 

485 

500 

132 

151 

41 

16 

13 

26 

270 

554 

21,700 

1,300 

420 

500 

132 

161 

41 

15 

13 

26 

244 

485 

13,700 

786 

665 

510 

132 

115 

33 

16 

14 

26 

219 

485 

6,880 

786 

7,320 

485 

132 

84 

26 

16 

U 

20 

172 

452 

8,700 

510 

3,000 

888 

115 

71 

15 

15 

W 

17 

18 

» 

» 

20 

115 

452 

1,060 

510 

1,780 

357 

115 

60 

15 

16 

20 

115 

420 

1,050 

485 

786 

208 

115 

60 

16 

16 

20 

115 

420 

5,780 

485 

704 

270 

00 

50 

15 

16 

20 

115 

420 

3,700 

485 

665 

210 

00 

60 

15 

15 

20 

115 

420 

3,700 

485 

500 

172 

132 

60 

16 

20 

a 

a. 

a 

M 

a 

20 

99 

388 

5,780 

485 

654 

151 

208 

41 

16 

84 

20 

84 

388 

4  720 

485 

1,190 

161 

1,730 

60 

15 

84 

20 

S4 

388 

3,700 

452 

1,140 

151 

1,480 

60 

16 

270 

20 

71 

388 

11,400 

452 

1,030 

132 

2,100 

1,050 

15 

270 

20 

60 

357 

6,880 

627 

1,080 

151 

1,100 

704 

16 

105 

1= 

i          20 

60 

357 

4,720 

027 

20,000 

244 

1,080 

462 

16 

161 

1          15 

50 

357 

3,700 

1,050 

23,600 

627 

1,080 

172 

60 

84 

...••• 

1          15 

50 

664 

2,780 

2,580 

9,770 

1,140 

1,030 

116 

41 

60 

\          15 

SO 

704 

2,700 

3,500 

665 

1,030 

71 

26 

26 

45' 

\          15 

SO 

704 

1,050 

2,340 

665 

078 

60 

26 

16 

f:=. 

"\     » 

2,940 

1,300 

1,360 

078 

16 

11 



A  Mean  discharge  for  September  estimated,  11  second-feet. 


-v^f,  _t>^||y  aiacharKe  compated  from  a  rating  carve  fairly  well  defined  between  50  and  6,550  second- 
t  (nn  b«lmts  03  axM  12.7  feet).    Above  6,550  seoond-feet  the  rating  curve  is  simply  an  extension  and 
'^^  ^^es  above  that  point  should  therefore  be  used  with  caution.    See  "Accuracy"  in  station 
and  footnote  to  taSle  ot  daily  gage  heists. 


tdonM^  discharge  of  Dix  River  near  Burgin,  Ky.,  for  the  year  ending  Sept.  30,  1913. 

[Drainage  area,  416  square  mfles.] 


Discharge  in  second-feet 

Run-off 
(depth  in 
incneson 
drainage 
area). 

Month. 

Maximum. 

Mean. 

Per 
square 
mile. 

October                 

41 

327 

6,000 

25,100 

2,700 

23,600 

1,140 

2,100 

1,050 

172 

270 

15 

16 

50 

1,300 

452 

420 

132 

09 

41 

15 

11 

24.3 

106 

787 

6,800 

1,090 

2,940 

450 

657 

350 

39.9 

6a5 

11 

a058 
.260 
1.80 
16.3 
2.62 
7.07 
1.08 
1.34 
.841 
.096 
.121 
.026 

ao7 

November    

.20 

D«c«mbcr 

2.18 

18.70 

iSJSJy 

2.73 

l£S!^                 .  ...  

&16 

Awfl^            .  

1.20 

iSv . 

1.64 

JSi:::::::::::::::::::::.: 

.04 

July                 

.11 

AocQit 

.14 

S^Sbi :::::: 

.08 

The  vear 

25,100 

1,110 

2.67 

36.17 

KoB.— See  "Accoracy "  in  station  description  and  footnote  to  table  of  daily  gage  heights. 
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WABASH  BIVB&  BASIN. 
WABASH  RIYEB  AT  MOUNT  CABMEL|  ILL. 

Location. — At  Southern  Railway  bridge  at  Mount  CWmel,  IlL,  1}  miles  below  mouth 

of  White  River  and  immediately  below  mouth  of  Patoka  River. 
Beoords  available.— June  16,  1884,  to  November,  1904,  United  States  Corpe  of 

Engineers;  November,   1904,  to  September  30,  1913,  United  States  Weather 

Bureau. 
Drainage  area. — ^28,600  square  miles.    (Revised  since  last  report.) 
Gage. — Sta£f  gage  attached  to  pivot  pier  of  drawspan,  read  once  daily  to  tenths. 
ControL — Practically  permanent. 
Discharge  measurements. — Made  from  downstream  side  of  bridge.    There  are 

numerous  overflow  openings  in  the  railroad  embankment  east  of  the  railroad 

bridge. 
Floods.— The  flood  of  March-April,  1913,  reached  a  height  of  31.0  feet  on  March  30; 

maximum  stage  published  by  United  States  Weather  Bureau  prior  to  1913,  28.3 

feet  August  7,  1875. 
Winter  flow. — The  discharge  relation  may  be  affected  by  ice  for  a  week  or  bo  at  a 

time  during  December,  January,  and  February. 
Accuracy. — Data  insufficient  for  estimates  of  discharge. 
Cooperation. — Gage  heights  furnished  by  United  States  Weather  Bureau. 

No  discharge  measurements  were  made  at  this  station  during  the  year  ending 
September  30, 1913. 

Daily  gage  height^  infeeiy  of  Wabash  River  at  Mount  Camels  III,,  for  the  year  ending 

Sept,  SO,  191S, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

4.4 
4.2 
4.1 
8.6 
3.1 

2.8 
2.6 
2.4 
2.2 
1.9 

1.8 
1.7 
1.7 
1.7 
1.7 

1.7 
1.6 
1.6 
1.4 
1.8 

2.0 
2.1 
2.2 
2.2 
2.2 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 

2.2 
2.2 
2.9 
3.3 
3.5 

3.6 
3.7 
3.7 
3.7 
3.8 

3.8 
3.9 
4.0 
4.1 
4.1 

4.0 
3.8 
3.7 
3.5 
3.4 

3.3 
3.3 
3.1 
3.0 
2.9 

2.8 
2.7 
2.6 
2.5 
2.4 

2.3 
2.3 
2.3 
2.2 
2.1 

2.1 
2.3 
2.3 
2.2 
2.2 

2.2 
2.2 
2.2 
2.1 
2.1 

2.0 
1.9 
1.9 
1.9 
1.9 

2.0 
2.1 
2.2 
2.2 
2.2 

2.1 
2.0 
1.9 
1.8 
1.8 
1.8 

1.9 
1.9 
1.9 
1.9 
2.0 

2.2 
2.9 
6.4 
9.9 
12.1 

13.6 
15.6 
16.7 
17.4 
18.0 

18.4 
19.5 
20.3 
20.8 
21.2 

21.8 
22.0 
22.3 
22.6 
22.9 

23.3 
23.5 
23.9 
24.2 
24.3 
24.2 

23.8 
23.3 
22.8 
21.4 
19.4 

16.7 
13.4 
10.4 
8.3 
7.4 

6.9 
6.8 
6.7 
6.4 
6.2 

6.1 
6.0 
6.0 
6.9 
5.8 

5.8 
6.3 
6.6 
6.7 
6.7 

6.5 
6.4 
6.3 

6.3 
9.0 
10.0 
10.3 

ia3 

10.3 

lao 

9.7 
9.3 
9.0 

8.7 
8.3 
8.6 
10.1 
12.7 

13.7 
14.2 
14.4 
14.2 
13.4 

12.2 
11.9 
13.4 
13.6 
18.3 

21.4 
23.0 
24.8 
27.8 
31.0 
30.2 

29.2 
28.2 
27.2 
26.4 
25.7 

24.0 
24.2 
23.6 
23.0 
22.6 

22.3 
22.0 
21.7 
21.4 
21.1 

21.1 
21.2 
21.2 
21.1 
20.6 

19.6 
17.6 
14.2 
11.4 
9.9 

&9 
&3 
7.8 
7.3 
7.2 

7.1 
7.0 
6.9 
6.6 
6.3 

6.1 
5.8 
5.6 
5.3 
5.1 

5.0 
4.8 
4.6 
4.5 
4.4 

4.3 
4.3 
5.1 
5.3 
5.3 

6.3 
5.2 
5.2 
4.8 
4.5 

4.3 
4.2 
4.4 
4.3 
4.2 
4.2 

4.2 
4.1 
4.6 
4.8 
4.6 

4.4 

4.1 
3.9 
8.7 
8.6 

8.4 
8.2 
8.2 
3.1 
8.1 

3.1 
3.0 
2.9 
2.8 
2.8 

2.7 
2.6 
2.6 
2.6 
2.8 

2.9 

2.9 
2.8 
2.7 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.5 
2.5 
2.4 
2.8 

2.8 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.2 
2.1 
2.7 

4.0 
4.6 
4.6 
4.2 
3.7 

3.2 
3.0 
2.8 
2.7 
2.3 
2.0 

1.9 
1.8 
1.8 
1.8 
L8 

1.7 
L7 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

2.2 
2.5 
2.6 
2.7 
2.6 

2.7 
2.7 
2.7 
2.9 
8.6 

3.4 

2.7 
2.4 

2.3 
2.2 
2.0 

1.8 

3 

1.6 

8 

1.5 

4 

1.4 

fi 

1.8 

6 

1.2 

7 

1.2 

8 

1.2 

9 

1.3 

10 :,. 

11 

1.3 
1.3 

12 

1.3 

13 

1.3 

14 

1.3 

16 

1.8 

1« 

1.4 

17 

1.4 

18 

1.4 

19 

1.4 

20 

1.4 

21 

1.6 

22 

1.8 

23 

1.8 

24 

1.8 

26 

1.8 

26 

1.8 

27 

1.8 

28 

L7 

29 

1.6 

30 

1.6 

81 

Note.— Observer  made  no  notes  concerning  ice. 
the  year  ending  Sept.  30, 1913. 


Discharge  relation  probably  not  affected  by  Joe  dnrloK 
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WABASH  BIVEB  BASIN.  81 

EAST  BRANCH  OF  WHITE  BIYEB  AT  SHOALS,  IND. 

Loefttkih. — ^At  hi^way  bridge  between  East  Shoals  and  West  Shoals,  Ind.,  a  short 
distance  above  the  Baltimore  &  Ohio  Southwestern  Railroad  bridge. 

Secords  aTailable.-June  25, 1903,  to  July  21, 1906;  October  12, 1908,  to  September 
30,1913. 

Drainage  area. — 4,900  square  miles. 

6age.— Standard  chain  gage  attached  to  bridge.  The  gage  datum  was  raised  61  feet 
on  January  1, 1909,  to  agree  with  that  used  by  the  United  States  Weather  Bureau. 
FiDm  January  1  to  June  30,  the  gage  was  read  once  daily  in  the  morning  to  tenths. 
During  the  remainder  of  the  year  it  was  read  daily,  morning  and  evening,  to 
tenths.    Limits  of  use:  Half  tenths  below  4.5  and  tenths  above  4.5  feet. 

Coni3x>L — Solid  rock;  permanent. 

Disdiazge  xneasurements. — Made  from  downstream  side  of  bridge. 

Fboda.— The  flood  of  March-April,  1913,  reached  a  stage  of  42.2  feet  at  7  a.  m.  March 
28.  Maximum  gage  height  as  published  by  the  United  States  Weather  Bureau 
prior  to  1913,  34.1  feet,  March  30,  1904;  flood  of  March,  1897,  said  to  have  been 
1  to  1)  feet  higher. 

^foteor  flow. — In  severe  winters  discharge  relation  affected  by  ice  during  portions 
at  January  and  February;  in  ordinary  winters  there  is  little  if  any  ice  at  the 
■tatioQ. 

Aeeoiaej. — Station  was  not  visited  by  engineers  of  the  Geological  Survey  during 
1912  and  1913.  On  December  5,  1914,  the  station  was  visited,  the  bench  marks 
and  elevation  of  the  zero  of  the  gage  checked  with  wye  level  and  a  dischaige 
measaiement  made.  Because  of  an  error  in  the  gage,  found  on  the  above  date, 
the  daily  gage  height  and  values  of  daily  and  monthly  dischaige  from  July  1  to 
December  31,  1912,  as  published  in  Water  Supply  Paper  323  are  in  error.  The 
corrected  daily  gage  hei^t  and  daily  and  monthly  dischaige  are  given  in  the 
following  tables. 

The  dischaige  measurement  (gage  height  2.23  feet)  made  on  December  5, 1914, 
checks  the  low-water  portion  of  the  rating  curve,  but  as  no  dischaige  measurements 
have  been  made  at  the  higher  stages  nothing  is  known  as  to  the  effect  of  the 
extreme  flood  of  March-April,  1913,  on  the  discharge  relation  at  the  higher 
stages.  Consequently  no  estimates  of  discharge  subsequent  to  March  25,  1913, 
have  been  prepared  for  publication. 

The  discha^  rating  table  used  October  1,  1912,  to  March  25,  1913,  is  based  on 
dischaige  measurements  made  during  1909,  1910,  and  1911,  and  the  form  or 
previous  curves.  The  rating  curve  reverses  at  about  3,980  second-feet  (gage 
height  4.5  feet),  is  drawn  as  a  tangent  above  17,000  second-feet  (gage  height  11 
feet),  and  is  fairly  well  defined  throughout  the  range  of  stage  over  which  it  has 
been  used. 

Cooperation. — Gage  readings  are  furnished  by  the  United  States  Weather  Bureau 
part  ci  the  year. 
No  dischaige  measurements  have  been  made  at  this  station  during  the  year  ending 

Sqrtemb«30, 1913. 
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SURFACE   WATER  SUPPLY,  1913,  PART  m. 


Daily  gage  height,  in  feet,  of  East  Branch  of  While  River  at  Shoals,  Ind.^from  July  1, 191t, 

to  Sept.  30,  1913. 

[Q.ll.  Kowe,  observer.] 


Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

8cpL 

1012. 
1 

3.45 

3.66 

3.6 

3.8 

4.15 

4.1 

4.15 

5.0 

5.7 

5.2 

2.7 

2.9 

2.75 

2.7 

2.75 

2.6 
2.75 
2.75 
2.35 

2.8 

4.1 

4.0 

3.65 

3.6 

3.3 

3.15 

3.1 

2.85 

3.0. 

3.0 

1912. 
11 

4.9 
4.7 
4.6 
4.5 
4.6 

4.6 
4.7 
4.35 
A.  A 
4.45 

2.9 

2.7 

3.25 

3.6 

3.8 

6.0 
6.8 
6.4 
4.7 
4.15 

3.1 

2.9 

2.75 

2.7 

2.6 

2.4 

2.76 

2.7 

2.9 

2.95 

1912. 
2L 

4.6 
5.3 
4.9 
4.9 
4.7 

4.45 

4.1 

3.6 

3.5 

3.25 

4.8 
5.6 
6.3 
6.1 
5.4 

1:55 

4.2 
4.1 
4.  A 

7tt 

2. 

,  12 

22 

?:3 

3 

1  13 

23 

3  \h 

4. 

14 

24 

H  ffi 

6 

15 

25 

3.1 

6         

10 

26. 

3f« 

7 

17 

27 

4.1 

g.  

18 

28 

3« 

9 

19 

29 

^fii 

10 

.  2J 

30 

3.4 

31, 

2.7    '  4.5 

Day. 


1913. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Oct. 


3.35 
3.3 
3.0 
3.0 
2.9 

2.85 
2.85 
2.9 
2.85 
2.7 

2.5 

2.5 

2.6 

2.55 

2.7 

2.5 

2.75 

2.6 

2.65 

2.65 

2.45 
2.9 
2.6 
2.8 
2.9 

2.85 
2.6 
2.55 
2.85 
2.75 
2.9 


Nov. 


2.95 
2.75 
2.8 
2.85 
2.95 

2.95 

3.05 

3.1 

3.15 

3.0 

2.9 

3.15 
2.85 
2.8 
3.0 

2.8 
2.9 
3.0 
3.1 
3.0 

2.95 
2.95 
2.85 
2.65 
2.6 

2.9 
2.9 
2.8 
2.55 
2.6 


Dec. 


2.55 
2.6 
3.05 
2.6 
2.6 

2.55 
2.76 
2.65 
2.85 
3.15 

3.1 

3.05 
2.8 
2.5 
2.5 

2.66 
2.85 
2.45 
2.55 
2.75 

2.75 
2.7 
2.f)5 
2.55 
2.5 

2.65 
2.7 
2.7 
2.55 
2.6 
2.55 


Jan. 


2.8 
3.1 
3.2 
3.5 
3.4 

4.1 
5.7 
9.8 
11.9 
11.6 

13.4 

17.8 
18.7 
18.7 
18.9 

19.7 
21.8 
23.4 
23.0 
22.2 

23.3 
24.4 
25.1 
26.3 
26.3 

25.8 
25.3 
25.0 
23.8 
21.0 
15.1 


Feb. 


9.8 
6.9 
6.4 
5.9 
5.0 

5.2 
5.0 
4.7 
4.5 
4.1 

4.4 

4.2 
4.5 
4.1 
4.1 

3.9 
4.1 
4.0 
4.1 
4.1 

4.4 

4.4 
4.6 
4.6 
4.5 

4.2 
4.2 
4.7 


Mar. 


6.9 
9.0 
9.7 
9.2 
8.8 

7.7 
6.7 
6.0 
6.8 
5.5 

6.2 
5.1 
5.2 
7.1 
9.7 

10.0 
10.0 
9.4 
6.3 
6.1 

6.0 
7.3 
8.0 
8.7 
21.6 

29.4 
37.0 
42.0 
41.5 
39.4 
36.6 


Apr. 


33.6 
30.3 
27.8 
26.6 
25.6 

22.3 
19.9 
20.7 
19.5 
18.8 

17.8 
17.2 
17.7 
19.1 
19.7 

19.4 
18.1 
15.2 
11.9 

8.8 

6.9 
6.0 
5.5 
5.2 
4.9 

4.8 
4.7 
4.6 
4.6 
4.2 


May. 


4.2 
4.1 
4.0 
3.9 
4.0 

3.8 
3.7 
3.6 
3.6 
3.6 

3.6 
3.5 
3.3 
3.3 
3.2 

3.2 
3.2 
3.3 
3.6 
3.6 

3.4 
3.3 
3.3 
3.1 
3.1 

3.3 
3.2 
3.0 
3.2 
3.2 
3.2 


June. 


3.2 
3.2 
3.2 
3.1 
3.0 

2.8 
2.9 
3.0 
2.8 
3.0 

3.1 
3.1 
3.1 
2.7 
2.9 

2.6 
3.1 


2.8 
2.7 

2.7 
2.9 
2.7 
2.7 
2.6 

2.6 
2.9 
3.1 
3.0 
2.5 


July. 


3.05 
2.95 
2.95 
2.7 
2.6 

2.85 
2.9 
3.0 
2.56 
2.55 

2.8 
2.4 
2.65 
2.3 
2.8 

2.7 
2.65 
2.7 
2.65 
2.66 

2.76 
3.06 
2.9 
2.85 
2.8 

2.85 
2.65 
2.65 
2.36 
2.36 
2.3 


Aug. 


2.7 
2.6 
2.6 
2.45 
2.15 

2.05 
2.6 
2.65 
2.85 
2.65 

2.55 
2.35 
2.2 
2.2 
2.26 

2.2 

2.75 

2.9 

3.1 

2.85 

2.9 
4.4 

4.5 

3.45 

3.8 

3.5 

3.15 

2.8 

2.7 

2.6 

2.5 


8^ 


2.4 
2LS5 
2.S 
1« 
2.5 

105 

2.4 
2.S 
11 
l.S 

23! 

lii 

2.6 

141 
12 

li 

14 

IS 


12 

11 
1« 
2  4 
113 


Note. — Observer  mode  no  note  concerning  ice.    Discharge  relation  probably  not  materiaUy  afleoM 
by  ice  during  year  ending  Sept.  30, 1913.  j 
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Daily  dixharge,  in  second-feet,  of  East  Branch  of  White  River  at  Shoals,  Ind,,  from  July  7, 

1912,  to  Mar.  25,  1913, 


Day. 


1912. 

1 

2 

3 

4 

5 

6 

9 

10 

11 

12 

13 

14 

15 


July. 


1,660 
2,000 
1,740 
2,310 
3,120 

3,000 
3,120 
5,210 
6,830 
5,680 

4,970 
4,480 
4,230 
3,980 
3,990 


Aug. 


740 
930 

785 
740 
785 

650 
785 
786 
465 
830 

930 

740 

1,360 

1,910 

2,310 


Sept. 


3,000 
2,760 
2,000 
1,740 
1,430 

1,220 
1,160 
880 
1,040 
1,040 

1,160 
930 
785 
740 
650 


Day. 


1912. 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


July. 

Aug. 

4,230 

6,210 

4,480 

7,060 

3,600 

6,140 

3,730 

4,480 

3,860 

3,1» 

4,230 

4,730 

6,910 

6,600 

4,970 

8,160 

4,970 

7,720 

4,480 

6,140 

3,860 

4,730 

3,000 

3,860 

1,910 

3,240 

1,740 

3,000 

1,360 

4,230 

740 

3,980 

Sept. 


600 
785 
740 
930 


785 
1,220 
1,100 
1,160 

2,000 
3,000 
2,640 
2,000 
1,580 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


1913. 

1 

2 

3 

4 

5 

f 

K  '."".'. 

9 

U) 

11 

12 

13 

14 

15 ;.;... 

w 

17 

IS ; 

« 

30 [.'/,,//,.. 

21 

22 .    . 

23 ; ; 

24 -        .    - 

2s ;.; 

» 

r 

» [.[.'."".[VV. 

9 : 

» 

31 


1,500 
1,430 
1,040 
1,040 


930 
880 
740 

570 
570 
650 
610 
740 

570 
785 
650 
606 
695 

535 
930 
650 


650 
610 
880 

785 


985 
785 
830 
880 
985 

985 
1,100 
1,160 
1,220 
1,040 

930 

1,220 

880 

830 

1,040 

830 

930 

1,040 

1,160 

1,040 

086 
985 
880 
606 
650 

930 
930 
830 
610 
650 


610 
650 
1,100 
650 
570 

610 

785 


1,220 

1,160 

1,100 

830 

570 

570 

0605 
880 
535 
610 

786 

786 
740 
695 
610 
670 

695 
740 
740 
610 
650 
610 


1,160 
1,290 
1,740 
1,680 

3,000 
6,830 
15,000 
18,400 
17,900 

20,600 
27,200 
28,600 
28,600 
28,800 

30,000 
33,200 
35,600 
35,000 
33,800 

36,400 
37,100 
38,200 
40,000 
40,000 

39,200 
38,400 
38,000 
36,200 
32,000 
23,200 


16,000 
9,460 
8,380 
7,280 
5,210 

5,680 
5,210 
4,480 
3,980 
3,000 

3,730 
3,240 
3,980 
3,000 
3,000 

2,530 
3,000 
2,760 
3,000 
3,000 

3,730 
3,730 
4,230 
4,230 
3,980 

3,240 
8,240 
4,480 


9,460 
13,600 
14,900 
14,000 
13,200 

11,100 
9,040 
7,600 
7,060 
6,370 

7,040 
6,450 
6,680 
9,880 
14,900 

15,400 
15,400 
14,300 
8,160 
7,720 

7,600 
10,300 
11,700 
13,000 
32,900 


a  Dec.  16  observer  reported:  "  Rise  evidently  due  to  gates  in  dam  at  Williams." 
Non.— See  "  Accuracy '  *  in  station  description. 
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Monthly  ditcharge  of  Eoit  BraTich  of  White  River  at  ShoaU,  Ind.,for  the  yean  ending 

Sept.  SO,  191t-13. 

[DraJnage  im,  4,900  Kitiare  mflca.] 


Mootb. 


October 

November. , 
December.. 

January 

February.. 

March 

Aprfl. 

May 

June 

July 

August 

September. 


1912. 


The  year. 


October.... 
November. 
December.. 

January 

February. . . 


1913. 


Discharge  In  seoond-foet. 


Maximum. 


19,100 
7,940 
17,000 


29,200 
36,000 
32,000 
26,400 
5,210 
6,830 
8,160 
3,000 


36,000 


1,500 
1,220 
1,220 
40,000 
15,000 


yfpifn^Ttn, 


1,910 
1,660 
2,880 


6,830 

7,720 

3,730 

1,580 

740 

465 

500 


465 


635 
610 
535 
830 
2,530 


Mean. 


7,400 
5,660 
8,560 
7,780 
8,050 
22,000 
17,900 
14,600 
2,220 
3,660 
3,130 
1,360 


8,550 


819 

934 

740 

24,700 

4,640 


Per 

square 


1.51 
1.16 
1.75 
1.59 
1.64 
4.49 
3.65 
2.98 
.453 
.747 
.639 
.278 


1.74 


.167 
.191 
.151 
5.04 
.947 


Rnn-ofl 
(depth  In 
incneson 
drainage 
area). 


1.74 

1.29 

2.02 

1.83 

1.77 

5.18 

4.07 

S.44 

.51 

.86 

.74 

.31 


23.70 


.19 

.21 

.17 

5.81 


Accu- 
racy. 


NoTK.— See  "Accuracy"  in  station  description.    Values  for  montlis  October,  1911,  to  June,  1912,  are 
republlslied  fh>m  previous  reports  to  complete  the  year  ending  Sept.  30, 1912. 

TENNESSEE  BIVEB  BASIN. 
FRENCH    BROAD   RIVER   AT  A8HEVILLE,  N.  C. 

Location. — At  highway  bridge,  known  as  Sniith's  bridge,  about  I  mile  below  the 
Southern  Railway  station  at  Asheville,  about  2  miles  below  the  mouth  of  Swan- 
nanoa  River.  Smith's  bridge  is  one-fourth  mile  above  the  new  Southern  Railway 
bridge  and  about  one-fourth  mile  below  a  concrete  higjiway  bridge  recently 
completed. 

Becords  available.— March  19,  1903,  to  September  30,  1913.  The  United  States 
Weather  Bureau  has  maintained  a  gage  at  this  point  since  March  19,  1903,  and 
during  1904  a  number  of  discharge  measurements  were  made  by  the  United 
States  Geological  Survey.  Since  January  1,  1905,  the  discharge  measurements 
have  been  continued  by  the  United  States  Geological  Survey  and  the  gage  heists 
have  been  furnished  by  the  United  States  Weather  Bureau. 

Drainage  area. — 987  square  miles. 

Qages. — Vertical  staff  attached  to  one  of  the  bridge  piers  and  an  auxiliary  chain  gage 
attached  to  the  bridge  in  the  first  panel  to  the  left  of  the  staff  gage.  The  staff 
gage  ends  at  zero  and  the  chain  gage  is  used  for  readings  below  zero.  Both  gages 
are  adjusted  to  the  same  datum,  which  has  remained  unchanged  since  they  were 
established.    Gage  read  once  daily  to  tenths. 

ControL — Practically  permanent.  Channel  at  measuring  section  broken  by  three 
piers  of  the  highway  bridge.  Bed  of  river  is  mostly  rock  but  is  not  excessively 
rough.    Current  good  at  all  points. 

Discharge  measurements. — ^Made  from  the  downstream  side  of  the  highway  bridge. 

Floods.— The  flood  of  August  31,  1910,  reached  a  height  of  about  8.8  feet  by  the  gage 
datum.  Stage  of  10.6,  "date  imknown,"  reported  by  the  United  States  Weather 
Bureau. 
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J/fnter  flow. — ^Not  affected  by  ice. 

Aoenracy. — ^The  cooBtruction  of  a  new  railroad  bridge  acroas  the  river  about  1,500 
feet  below  the  gage  in  1907-8,  caused  changes  in  channel  necessitating  revision 
of  the  discharge  rating  curve.  The  cofferdams  caused  temporary  and  variable 
dianges  during  1906,  but  since  the  completion  of  the  work  comparatively  perma- 
nent conditions  of  flow  have  been  reestablished.  Data  are  considered  reliable, 
thou^  no  discharge  measurements  were  made  during  the  year  ending  September 
30, 1913. 

Cooperaiiozi. — Gage  heights  are  furnished  by  the  United  States  Weather  Bureau. 

DaU^  gage  height,  in  feet,  of  French  Broad  River  at  Atheville,  N.  C.^for  the  year  ending 

Sept,  30, 1913. 


Daj. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

lUr. 

Apr. 

May. 

Jnne. 

July. 

Aug. 

Sept 

L 

ao 

.0 

-  .1 

-  .2 

-  .3 

-a4 

-a3 

-  .3 
.1 

-  .1 
.2 

a2 

.0 
.0 
.2 
.0 

1.0 
.4 
.3 
1.1 
1.0 

2.3 
1.5 
.0 
.4 
.3 

2.0 
1.6 
1.6 
1.4 
1.4 

0.6 

0.4 

ai 

.0 

-  .1 

.1 

LO 

-a  2 

-a8 

t. 

1. 

4. 

«. 

-  .4 

-  .4 

-  .4 
.8 

6 

7 

8. 

-  .2 

-  .2 

-  .8 

-  .3 

-  .8 

1I4 

.4 

.7 

.4 

.2 

-  .1 

-  .1 

-  .1 
.-  .1 

.0 

-  .1 

.8 
.6 
.3 
.2 
.1 

.2 
.2 

-  .1 

-  .1 
.1 

1.2 
1.1 
1.0 
1.0 
.0 

LO 
L4 
LO 

.5 
.0 

-  .2 

-  .2 

-  .2 

L4 

.2 

-  .2 

—  .8 

f 

M 

-  .3 

-  .4 

U. 

2::::::::::::::: 

M. 

15 

-  .3 

-  .4 

-  .3 
.2 
.0 

-.2 

-  .2 

-  .2 

-  .2 

-  .3 

-  .3 

-  .1 

-  .1 

-  .1 

-  .1 

-  .2 

.1 
.2 
.3 
.1 
.1 

1.0 

.8 

.3 

4.3 

6.2 

1.7 
3.7 
3.5 
2.7 
2.8 

-  .2 

-  .1 

-  .1 

-  .2 

-  .2 

-  .5 

-  .5 

-  .5 

-  .5 

-  .1 

tt 

17 

B 

». 

» 

-  .2 

-  .3 

-  .3 

-  .3 

-  .3 

-;3 

-  .3 

-  .3. 

-  .3 

-  .3 

-  .3 

-  .2 

-  .2 

-  .2 

-  .2 

-  .2 

.1 
.0 
.0 

-  .1 

-  .1 

6.0 
4.6 
3.4 
2.1 
1.8 

2.4 
2.0 
L8 
1.5 
L4 

-  .2 

-  .3 

-  .4 

-  .4 

-  .5 

-  A 

.2 
LO 
.6 
.6 
.4 

M 

a. 

s 

n 

25 

-  .3 

-  .2 

-  .2 

-  .2 

-  .2 

-'.4 

-  .3 
-.3 

-  .3 

-  .3 

-  .2 

-  .1 

-  .1 
.2 
.9 

1.3 
LI 
.8 
.4 
.3 

L2 
2.4 
1.8 
1.5 
1.6 

1.2 
LI 
LO 
LO 
.0 

3!  2 
2.5 

.0 

-  .4 

-  .4 

-  .1 

-  .2 

-.2 

L3 
LI 
.4 
.1 
.0 

» 

» 

8 

-  .8 

-  .3 

-  .8 

-  .4 

-  .4 

-  .4 

—  .4 

-  .2 

-  .2 

-  .2 

-  .3 

-  .3 
.6 

.6 
.5 
2.6 
1.7 
1.0 
.8 

.1 
1.0 
2.3 

2.1 
5.2 
4.6 
4.3 
3.3 
2.5 

.8 
LI 
LO 
.8 
.7 

L2 
LO 
L2 

.8 
.6 
.5 

.2 
.3 
.2 
.1 
-  .2 
.1 

!o 

-  .1 

-  .2 

-  .2 

» 

-  .3 

» 

.0 

11 
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Daily  diachargef  in  second-feet ,  of  French  Broad  River  at  AdtevUle^  N.  C,  for  the  year 

ending  Sept.  SO,  191S. 


Day. 


1 
2 
3 
4 
5 

6 
7 
8 
0 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26. 
27, 
28 
29 
3U 
31 


Oct. 


1,390 
1,390 
1,290 
1,190 
1,100 

1,190 
1,190 
1,100 
1,100 
1,100 

1,100 
1,010 
1,100 
1,600 
1,390 

1,190 
1,100 
1,100 
1,100 
1,100 

1,100 
1,190 
1,190 
1,190 
1,190 

1,100 
1,100 
1,100 
1,010 
1,010 
1,010 


Nov. 


1,010 
1,490 
1,290 
1,100 
1,010 

1,100 
1,600 
3,240 
1,940 
1,600 

1,390 
1,290 
1,190 
1,190 
1,100 

1,100 
1,100 
1,100 
1,010 
1,010 

1,100 
1,100 
1,010 
1,010 
1,010 

1,010 
1,010 
1,010 
1,010 
1,010 


Dec. 


1,100 
1,100 
1,490 
1,290 
1,600 

1,820 
2,190 
1,820 
1,600 
1,290 

1,190 
1,190 
1,190 
1,100 
1,100 

1,100 
1,100 
1,100 
1,100 
1,100 

1,100 
1,100 
1,100 
1,100 
1,100 

1,190 
1,190 
1,190 
1,100 
1,100 
2,060 


Jan. 


1,600 
1,390 
1,390 
1,600 
1,390 

1,290 
1,290 
1,290 
1,390 
1,290 

1,290 
1,290 
1,290 
1,290 
1,190 

1,190 
1,190 
1,190 
1,190 
1,190 

1,190 
1,290 
1,290 
1,600 
2,460 

2,060 
1,940 
5,660 
3,770 
2,600 
2,320 


Feb. 


2,600 
1,820 
1,710 
2,760 
2,600 

2,320 
1,940 
1,710 
1,600 
1,490 

1,490 
1,600 
1,710 
1,490 
1,490 

1,490 
1,390 
1,390 
1,290 
1,290 

3,070 
2,750 
2,320 
1,820 
1,710 

1,490 
2,600 
4,980 


Mar. 


4,980 
3,410 
2,460 
1,820 
1,710 

1,600 
1,600 
1,290 
1,290 
2,750 

2,600 
2,320 
1,490 
10,200 
16,200 

15,600 
11,100 
7,690 
4,550 
3,960 

2,910 
5,200 
3,960 
3,410 
3,590 

4,550 
13,000 
11,100 
10,200 
7,420 
5,430 


Apr. 


4,350 
3,590 
3,590 
3,240 
3,240 

2,010 
2,750 
2,600 
2,600 
2,460 

3,770 
8,510 
7,960 
5,900 
6,140 

6,200 
4,350 
3,960 
3,410 
3>240 

2,910 
2,750 
2,600 
2,600 
2,460 

2,320 
2,750 
2,600 
2,320 
2,190 


May. 


2,060 
2,060 
2,060 
1,940 
1,940 

1,940 
1,940 
2,190 
2,190 
2,060 

1,820 
1,820 
1,710 
1,710 
1,820 

1,820 
1,820 
1,820 
1,600 
1,820 

1,710 
1,600 
2,060 
7,160 
5,430 

2,910 
2,600 
2,910 
2,320 
2,060 
1,940 


Jane. 


1,820 
1,820 
1,710 
2,320 
2,060 

2,060 
1,820 
4,150 
3,240 
2,600 

2,190 
1,820 
1,820 
1,710 
1,600 

1,600 
1,490 
1,390 
1,940 
1,820 

1,600 
1,490 
1,490 
1,710 
1,600 

1,600 
1,490 
1,600 
1,490 
1,940 


July. 


1,490 
1,390 
1,290 
1,490 
2,600 

1,940 
1,390 
1,190 
1,190 
1,100 

1,190 
1,290 
1,290 
1,190 
1,190 

1,190 
1,100 
1,010 
1,010 
920 

1,390 
1,010 
1,010 
1,290 
1,190 

1,600 
1,710 
1,600 
1,490 
1,190 
1,490 


Aug. 


Sept. 


1,100 
1,010 
1,010 
1.010 
1,710 

1.000 
1,190 
1.100 
1,100 
1,010 

920 
920 
920 
920 
1,290 

1,600 
2.000 
2,000 
2,060 
1,820 

3,070 
2,750 
1,820 
1,490 
1,390 

1,290 
1,190 
1,190 
1,100 
1,390 


NoTB.— Daily  discharge  determined  by  means  of  a  discharge  rating  curve  well  defined  between  920  and 
'"      '  ;age  heights —0.5  and  4.5 '     " 


10,800 second-feet  (gage  heights  —0.5  and  4.5  feet). 


Monthly  discharge  of  French  Broad  River  at  Asheville,  N.  C^for  the  year  ending  Sept,  30, 

1913. 

[Drainage  area,  987  square  miles.] 


Month. 


October 

November..... 

December 

January 

February 

March 

AprlL 

May 

June , 

July , 

August. , 

September 

The  year, 


Discharge  in  second-feet. 


Maximum. 


1,600 
3,240 
2.190 
5,660 
4,980 
16,200 
8,510 
7,160 
4,150 
2,600 
3,240 
3,070 


16,200 


1,010 
1,010 
1,100 
1,190 
1,290 
1,290 
2,190 
1,600 
1,390 

920 
1,010 

920 


920 


Mean. 


1,160 
1,240 
1,290 
1,690 
2,000 
5,460 
3,640 
2,290 
1,900 
1,340 
1,510 
1,450 


2,080 


Per 
square 
mile. 


1.18 
1.26 
1.31 
1.71 
2.03 
6.53 
3.69 
2.32 
1.93 
1.36 
1.53 
1.47 


2.11 


Run-off 
(depth  in 
incoeson 
drainage 
area). 


Lao 

1.41 
1.51 
1.97 
2.11 

ass 

4.12 
2L68 
2.15 
1.67 
1.76 
1.64 


28.66 


Accu- 
racy. 
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TENNESSEE   BIVEB  AT    GHATTANOOOA,    TENN.,    FLOBENCE,    ALA.,    AND 
JOHNSONVILLE,   TENN. 

The  long-time  records  of  gage  height  and  discharge  for  Tennessee 
RiTer  at  Chattanooga,  Florence,  and  Johnsonville,  contained  in  the 
Mowmg  pages,  afford  a  basis  for  estimating  the  flow  of  the  river  at 
ai^  point  on  the  middle  and  lower  sections  of  the  Tennessee  by 
means  of  a  study  of  relative  drainage  areas. 

The  discharge  at  Florence  an,d  Johnsonville  has  not  been  com- 
puted for  the  earlier  years  of  the  gage-height  records  for  reasons 
stated  in  the  descriptions  of  those  stations.  For  periods  for  which 
dischazge  estimates  are  not  published,  information  concerning  the 
gage  and  daily  gage-height  record  is  given  in  detail  to  enable  those  so 
desiring  to  make  such  close  study  of  the  data  for  the  earlier  years  as 
may  be  needful  in  connection  with  any  problem.  All  such  estimates 
should  be  used  with  due  caution. 

The  following  table  shows  the  mean  annual  discharge  at  the  three 
stations,  derived  from  records  extending  back  to  1875  at  Chattanooga 
and  to  1895  at  Florence  and  Johnsonville.  To  make  the  residts  entirely 
comparable,  the  Chattanooga  record  has  also  been  computed  for  the 
19-year  period  1895-1913. 

ifew  annual  disthaarge  and  drainage  areas  for  Tennessee  River  at  Chattanooga  ^  Florence y 
Johnsonville,  and  its  mouth. 


Distance 

from 

moutb 

(mUeB).a 

Drainage  area. 

Period. 

Mean  annual  dis- 

StetlQD. 

Square 
miles. 

Percent 

of 

drainage 

area 

at 
mouth. 

Years 
ending 
Sept.  30. 

Length 
(years). 

Second- 
feet. 

Per  cent 
of  esti- 
mated 

discharge 

at 
mouth. 

OuiBoaflL 

464 
464 
256 
96 
0 

21,400 
21,400 
a0,800 
38,500 
40,700 

53 
63 
76 
95 
100 

187^1913 
189&-1913 
1895-1913 
1895-1913 
1895-1913 

39 
19 
19 
19 
19 

39,500 

37,500 

51,600 

6  60,900 

€63,000 

63 

dTT^ 

60 

Jtaow....  .....  . 

82 

S^rtte^ 

97 

itah.. :_         .  .  . 

100 

'Fnoi  results  of  survey  by  the  United  States  Engineer  Corps. 
*ileMiatJoliMonvUte,  1890-: ' 


ifii«v. 


juusuuvtuv,  Aovti-1913  (24  years).  62,700  second-feet. 

from  Johnsonville  discharge  and  fact  that  run-oti  per  square  mile  decreases  toward  mouth 


The  ratios  of  monthly  and  yearly  mean  discharge,  given  in  the  fol- 
biing  table,  together  with  the  drainage  area  ratios  afford  a  convenient 
Bteans  of  comparing  the  published  records  of  discharge  for  the  three 
«4tions.  Under  normal  conditions  the  ratios  of  discharge  should 
»l^ays  be  less  than  unity,  because  in  computing  the  ratios,  the  values 
fcr  the  station  with  the  smaUer  drainago  area  are  placed  in  the  nimi- 
^tor.    In  general  the  discharge  ratio  is  expected  to  be  greater  than 
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the  drainage  area  ratio  because  the  run-off  per  square  mile  usual^ 
decreases  from  the  source  toward  the  mouth  of  a  stream. 

All  the  ratios  of  mean  annual  discharge  for  the  19-year  period 
1895-1913,  shown  by  the  table,  are  greater  than  the  correspondin| 
drainage  area  ratios,  indicating  that  the  general  law  holds  true  fa 
Tennessee  River.  A  very  close  agreement  among  discharge  ratio 
for  stations  so  widely  separated  as  Chattanooga,  Florence,  ann 
Johnsonville  can  not  be  expected  because  of  the  variable  factor 
involved,  such,  for  example,  as  thfe  intensity  and  distribution  of  pre 
cipitation.  Some  seeming  inconsistencies  in  the  ratios  are  explaine< 
by  a  rise  at  the  end  of  the  month,  which  affects  the  upper  statioi 
more  than  the  lower  station  before  the  end  of  that  month,  as,  fo 
example,  October  and  November,  1878.  Ratios  for  two  station 
may  be  expected,  however,  to  follow  some  general  law,  and  in  thi 
way  the  ratios  afford  a  rough  check  on  the  applicability  of  the  ratinj 
curves  for  the  periods  over  which  they  are  used,  and  also  a  means  o 
discovering  gross  errors  in  the  data. 

Ratios  of  discharge  of  Tennessee  River  at  ChaUanoogay  Tenn.,  Florence^  Ala.^  and  John 
sonvUUy  Term.,  for  the  years  ending  Sept.  SO,  1890-1913. 


_    .  -       Chattanooga      „    Chattanooga      ,^       Florence 

[Drainage  aiearaUoa:     Florence     "'^^  Johnsonville"*^  JohnaonviUe 


Florence 


Month. 

Chattanooga 
Florence 

Chattanooga 
Johnsonville 

Flotvnce 
Johnaonvilifl 

1890. 
October 

0.«7 

.64 

.62 

h.a 

b.64 

b.61 

ft.  64 

.66 

.64 

.89 

.81 

.69 

November 

Deoember 

January 

February 

March./.. 

April 

mSt!::::::::.:. :...:. :::...: :.:.:.:.:.:::.: 

June .......  T  .  - .  - , . ,  ^ .  - , .  -  .  - . ,  ,  r 

July 

AUgll5t            ,   ,r,   r   .-■.-,.-   r   -   , r r 

September 

The  year 

.58 





1891. 
October : 

.89 
.68 
.96 
.66 
.67 
».64 
».63 
.69 
.84 
.81 
.79 
.78 

November 

December 

January  .  ..t  ...  t  .  ,  -  -  .      t.t  t.-.-t-.-tt t 

Febniai^ r r .  - .  - ;-.-,...,-  ^ , 

March 

April 

^™i..........................  ........... 

June .... T 

July          

Aujnist 

S^tember 

The  vear 

.62 



_a 

a  The  ratios  of  the  average  mean  annual  discharge  for  the  19  years  1895-191S  given  in  the  table  on  pag« 
Chattanooga  Chattanooga  Florenoe 

^*^     Florence     "*'''  Johnsonville"*  ®''  Johnsonville"  •^* 
b  Discharge  at  Johnsonville  estimated.   See  "  Backwater  "  in  station  descriptkHi. 
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iWot  ofduikargeof  Tennetue  River  at  Chattanooga,  Tenn.,  Florence,  Ala.,  and  John- 
$onviUe,  Tenn.,for  the  years  ending  Sept.  SO,  1890-1913 — Contintied. 


MooUl 

Chattanooga 
Florence 

Chattanooga 

Florence 

Johnaooville 

Johnaooville 

1802. 
OelDlMr 

0.75 
.83 
.66 
.66 
.60 
.58 
a.  44 
A.53 
.73 
.54 
.68 
.56 

'MwArnhfTx r. 

Prnmbfr 

Iwiuiry 

Pabnivy 

ii«ST7: 

Aprfl 

k! 

jS^;::..  .........   ... 

JS^;::           . . .   . 

Sfcit::::::. :.:.:...: :.:.:::::.:.:.:::.:::::::::::::: 

I^IM^«n^f!>'  . 

Tbf&jftr 

.56 

1808. 
Octobv 

.60 
.85 
.39 
.53 
.66 
.46 
.34 
.56 
.41 
.83 
.88 
.96 

KiMrfnth^,           , 

TiimnlHr  , , , 

Jmimj 

r^bmMj 

iSS^::::::. :::::.:.:.:::.:::.:::::.:::.:.!.:.:. :.:.:.:::: 

Anil 

^                 ...................  ... 

jSr;;::::::::::::. :.:.:.:::::::::::::::::::::::::::::::::::: 

Inly 

Afe::::::::::. :::.:.:.:.:.:.:.:::. :.:::::::::::::::::::::: 

RattMiihfr                     ... 

TIm  tmt 

.54 

18M. 
OelDbv 

LOO 
.86 
.76 
.57 
.45 
.50 
.47 
.84 
.80 
.88 
.85 
.71 

Narambtf 

PaQfQil)^               

lamHT            .   . 

FebnitfT 

iCS!7: ::::::.:.:!:.:...:...:.:...:.:. ..!.!.!.! :... 

Aprl 

^::: ::::::::::.:.:.:.:...:...:.:...:.!.:.:...: 

Mr 

A^^          ...................... 

fl«Z^lH|r              . 

TlMTwr 

.60 

1895. 
OotolMr 

0.77 
.74 
.97 
.71 
.67 
.68 
.76 
.82 
.82 
.82 
.85 
.75 

.80 
.79 
1.06 
.65 
.61 
.57 
.66 
.82 
.74 
.79 
.81 
.73 

1.03 

No^;^:::::::::::::::::::::::::::::::::::::::::::::::::.:. 

1.07 

Ptflnnbfr                       ....              

1.09 

.92 

MrnvT 

.90 

KS^::::::::::::::.:.:::.:.:::.:. :.:...:::::.:.:...: 

.83 

April 

.88 

1.00 

SSr;;;:;;::::::::::::::::::::::::::::::::::::::::::::::::::: 

.90 

July 

.97 

Afe                                                                  .                                          . 

.96 

ftJSnN^.     . 

.96 

TiMvev 

.75 

.69 

.92 

1896. 
Oetobcr 

.67 
.79 
.70 
.73 
.55 
.62 
.72 
.72 
.90 
LOO 
.91 
.82 

.75 
.84 
.70 
.69 
.42 
.46 
.60 
.60 
.83 
.98 
.79 
.85 

L12 

¥^S^  :...:.....::....:..... 

L07 

i>fKwnb«r -            - 

LOO 

iZISry^                                   

.94 

fSbSSty.:.... ..:::.::::::::::.:.:...:.:.:..::.:.: 

.76 

JSf3r^  :.:.::!!.!.! 

.75 

April 

.83 

SK!:            

.83 

JSr.;: : 

.92 

jST. 

.96 

iS5^                 : 

.86 

■T^lMr 

L03 

TIm  yoar 

.73 

.62 

.85 

•  DInharfB  at  Johnsonyflle  estimated.    See  "  Backwater  "  In  station  description. 
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Ratios  of  dudiargeof  Tmneisee  River  at  Chattanooga^  Tenn.,  Florence,  Ala.,  and  John- 
ionvilUf  linn.,  for  the  yeara  ending  Sept.  SO,  /590-/d/^— Continued. 


Month. 

Chattanooga 

Chattanooga 

Florence 

Florence 

Johnson  ville 

Johnson  ville 

1897. 
October 

0.82 
.87 
.80 
.73 
.95 
.57 
.68 
.80 

LOl 
.97 
.89 
.78 

0.85 
.92 
.67 
.63 
.92 
.50 

•.47 
.70 
.99 
.99 
.81 
.75 

1.04 

November 

1.05 

December 

M 

January     x 

.86 

Febniary    

97 

March 

.88 

April 

a  Qg 

May.::::::.::.::::::::::::::::::::::::::::::::::::::::::::::: 

.88 

June 

98 

July 

1.08 

August 

01 

September 

.97 

The  year 

.73 

.63 

87 

1898. 
October 

.77 
.70 
.67 
.65 
.67 
.75 
.60 
.82 
.88 

L04 
.92 

1.01 

.86 

.73 

.58 

•.52 

«.47 

•.61 

•.55 

.72 

.84 

L04 

.87 

1.06 

1  11 

November 

1,05 

December 

87 

January 

a  SO 

February 

•.70 
•  82 

March 

AprU 

a  79 

Mky.:: ::::::::::::::::.:::::::::: 

.88 

.96 

LOO 

95 

June 

July 

August 

September 

1.05 

The  year 

.78 

.67 

86 

1899. 
October 

.99 
.93 
.85 
.67 
.69 
.67 
.70 
.88 
.94 
.90 
.76 
.84 

1.03 
.94 
.82 
.50 
.62 
.62 

0.50 
.79 
.96 
.93 
.75 
.91 

1.04 
1.02 

November 

December 

96 

January 

75 

Fehnmry  ,     , 

.90 

March... 

93 

April 

•.71 

May ::::::::: :::.:::::::::.:.:.:::::::: 

90 

June . . » ^  X s  s 

1,02 
LOS 

July 

August 

99 

September 

LOO 

The  year 

.74 

.66 

88 

1900. 
October 

.74 
.75 
.59 
.63 
.73 
.72 
.45 
.71 
.55 
.68 
.75 
.89 

.83 
.85 
.56 
.56 
.63 
.63 
.37 
.57 
.39 
.41 
.68 
.85 

L13 

November 

LI4 

December 

96 

Jai^uary x .  . 

.89 
.86 
.87 
.81 
.80 
.70 
61 

Febniftry 

March 

April 

fiSy.: :.:.:::.:.:...: ::::::::::::: 

June 

July 

August 

.90 
.96 

September 

The  year 

.64 

.52 

.82 

1901. 
October 

.75 
.98 
.72 
.66 
.63 
.72 
.72 
.88 
.86 
.90 
.81 
.76 

.71 
.76 
.62 
.56 
.51 
.73 
.65 
.85 
.74 
.86 
.78 
.67 

.94 

.78 
.86 
.85 
.80 
LOO 
.91 
.96 
.86 

:g 

.88 

November 

December 

January 

February 

March 

April 

SSy ::..:.:: : :::::::::::::::::::::::::: 

June 

July 

August 

September 

The  year 

.77 

.69 

.90 

a  Discharge  at  Johnsonvil le  estimated.    See ' '  Backwater ''  in  station  deaorlption. 
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o/  diMdyargtof  Tmneitee  River  at  Chattanooga,  Tenn.,  Florence,  Ala.,  and  John- 
tonvUle,  Tenn.,for  the  years  ending  Sept.  SO,  7590-1^75— Continued. 


Month. 

Chattanooga 
Florence 

Chattanooge 

Florence 

Johnson  vflle 

Johnsonville 

1902. 
Octetar .._ 

a84 
.89 
.89 
.66 
.65 
.70 
.63 
.88 
.99 
.97 
.85 
.94 

ass 

.90 
.93 
.57 
.52 
.61 
.42 
.79 
.96 
.97 
.84 
.96 

a90 
Loa 

1.05 
.88 
.80 
.88 
.67 
91 

DMOitMr 

jbutt ;:*; 

ItteUtfT 

itatn. ..:....:..:. ::::.:::: 

ijrt. 

M^ ::::::: 

hm :.:::::: 

.97 
LOO 

.99 
1.06 

Mj 

k^ ::::::::::::::::::::::::::::: 

aq)(inbw 

Tb«y«ar 

.74 

.64 

87 

1903. 

ocww ._: 

.87 
.96 
.65 
.68 
.60 
.71 

.n 

.75 
.75 
.84 
.86 
.81 

.81 
.95 

•.45 
.53 
.50 

a.61 
.65 
.63 
.60 
.80 
.83 
.75 

98 

}(0Tnib« ...-.:.:: 

99 

D«e«nb«r '."...'.  ^.W  W^  V.'^.VV/. 

•  69 

Jaaary....  : . 

78 

wroy .:::::::::::*::* 

83 

ifadi... :.  : 

«.86 
.85 
.85 
.81 
.95 
96 

Aprl 

25" : ::: : :": 

Jolt :.::::.:::.:  

Wj !!.'.'.:.'*.!.""! 

AifDst .:::::: 

Saptiobw 

93 

,           TbeyMT 

.71 

.60 

84 

1    Oetob. .!^. 

.77 
.86 
.81 
.77 
.93 
.69 
.62 
.88 
.80 
.88 
.87 
».80 

.74 
.81 
.72 
.68 
.92 
.64 
•.43 
.84 
.72 
.82 
.89 
.78 

96 

1  s^mmbtf ...::::::: 

.95 

Dceimbff : 

90 

Jmoarr 

89 

fflbruaij .... 

99 

Mwdi..: ::..::::.::   

98 

Ajrt '.*.*/.'./.'.'.■.;";"*:"*!!*": 

•  68 

Miy :::..::.. 

96 

to....             .::;::::  ::::::::: :::;:: 

90 

July , 

94 

AW..::::::::::::::::.                  :: :::::: 

1  02 

s^^nte ::.::;::::::::::::::::::::::::::: 

6.97 

Tbeywr 

.77 

.69 

89 

1906. 
OctDbw 

6.72 
6.83 
.84 
.69 
.62 
.65 
.84 
.74 
.76 
.76 
.94 
.75 

.09 
.85 
.79 
.56 
.57 
.48 
.82 
.60 
.68 
.70 
.95 
.67 

6  97 

Noi«b« ....:::::":::::: 

61  08 

D«nb« 

94 

taaary...                       .                            

.80 
93 

iisanirj !  111. ....::; : 

itath... .:.:....:....:::::::::::: 

73 

Aarfl :..:::: ;;..; 

97 

i£r :.: ^.. ..::::::::::::.::::: 

.81 

.89 

.92 

1  02 

Aw::::::::::::::::::::::::::::::;;:::::::::::::::::::::: 

Septttiber . 

90 

.73 

.63 

87 

1906. 

.77 
.76 
.72 
.67 
.78 
.63 
.74 
.87 
.94 
.81 
.03 
.84 

.72 
.65 
.63 
.58 
.64 
.54 
«.56 
.79 
.96 
.73 
.87 
.84 

94 

.86 

DtnnlMr 

88 

hBOirT...                      ....      .                    

87 

Miniiy::                                    ;;;::  •; 

82 

itath._.::.  .... ..... 

86 

Ajrt 

•.75 
90 

M^..:                        :::;;:;; 

1  01 

90 

Aopw::::::::::::::::::::::::::::::::::::::::::*:::::::::::: 

93 

a5«nb«r... :..  . 

1  01 

.77 

.68 

88 

•  Discharge  at  Johnsonville  estimated.    See ' '  Backwater  "  in  station  description, 
ft  Discharge  at  Florence  estimated.    See  "  Daily  discharge  "  in  station  description. 
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RaHoB  ofditdwrgeof  Tenneuu  River  ai  ChatUmooga,  Term,,  Florence,  Ala.,  and  Johur 
$onvUU,  Term.  J  for  the  years  eruHng  Sept.  SO,  1890-1913— Continued, 


Moath. 

Chattanooga 
Florence 

Chattanooga 
Johnson  ville 

Johnsanvilto 
Floreoce 

'1907. 
Ootobv 

0.68 
.85 
.82 
.69 
.66 
.67 
.89 
.60 
.96 
.91 
.97 
.91 

0.67 

.61 

.61 

•.65 

•.62 

•.61 

.81 

.37 

.85 

.78 

.89 

.91 

0.M 

NoTcmlMr 

.71 

DenmlMr 

.74 

Jannary 

0.80 

Febniary 

•.79 

Mw4*... .   , 

•.77 

Anrfl 

.91 

M^v::::::::::::::::::::::::::::::::::::::::::. :::::: 

.6 

jniM 

.90 

July 

.86 

Aumt;:                                   :         . 

.91 

sSSmbii^:::::::::::::::::::::::::::::::::::::::: ::::.!!!.. 

1.00 

Theywr 

.76 

.60 

.79 

190B. 
OotolMr 

.86 
.94 
.79 
.77 
.65 
.70 
.79 
.81 
.96 
.94 
1.08 
.83 

.68 

.99 

.60 

.64 

0.52 

a.  67 

•.62 

a.  00 

.74 

.80 

1.00 

.65 

.71 

NoTcmbflr 

1.06 

DenmlMr 

.87 

Jannary ... ...                          , .  >                             

.9 

February 

«.8I 

Mmroh  ,     , 

«.8I 

April ....          

•.79 

1^::::                           : : 

•.74 

jcmei;* ::::::::::::::::::::::::::::::::.. :::.::..:..:.::.. 

.77 

July 

.86 

AUKIlSt 

.91 

8«i>t«ilMr .                 

.78 

Thft  VMT  . 

.79 

.65 

.83 

1909. 
October 

.96 
1.03 
.83 
.76 
.65 
.66 
.67 
.76 
.69 
.80 
.91 
.92 

.94 
.86 
.81 
.67 
.59 
.47 
.52 
.64 
.60 
.68 
.84 
.85 

.96 

NoTember 

.84 

Pwmnber.. , ,. 

.97 

Jannary ..........    .  

.87 

Febmary  .......  , 

.90 

Manih . , .                             

.72 

April I 

.7% 

fi^v: 

.86 

jS::::::::::::::::::::::::::::::::::::: :::::::::::: 

.88 

July 

.& 

Anciut 

.92 

fi^tcmber 

.98 

The  jrear             .... 

.74 

.62 

.81 

1910. 

Oetober 

.82 
.81 
.78 
.60 
.66 
.71 
.78 
.76 
.72 
.66 
.87 
.90 

.71 
.68 
.70 
.53 
.50 
.55 
.52 

.n 

.62 
.52 

.78 
.84 

.86 

November 

.84 

Pi^cmiber..                    .,..,.       

.89 

January ...                         . .      

.77 

Febrnary .  .     

.78 

H»roh  . .    ,                     ,  ,  . ,                      

April 

.67 

MSy\::::::;::::::::::;:      ..:..:;::::::::::::::::::::: 

.n 

Jtnie 

.86 

July 

.81 

August 

.89 

fi^ember 

.94 

The  year . 

.74 

.60 

.83 

1911. 
Oetober 

.78 
.76 
.71 
.64 
.66 

.n 

.54 
.80 
.84 
.73 
.71 
.98 

.68 
.67 
.68 
.57 
.53 
.70 
.43 
.66 
.70 
.62 
.56 
.79 

.88 

November 

.90 

December 

.96 

Jannary...  . 

.90 

February 

.80 

March 

.91 

April 

.79 

lliS^v:::::::::::::::;:::;:::::::;::::::::::::::::::::::::::: 

.82 

June 

.84 

July 

.85 

August .  . 

.77 

fieptcmber 

.80 

The  year 

.67 

.56 

.83 

•  Discharge  at  Johnson  ville  estimated.    See  "  Backwater  *'  In  station  description. 
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io9ofdi$diarg€of  Tenne$$ee  River  at  ChaUanooga,  Tenn.,  Florence,  Ala,,  and  John- 
mmvilUy  Term.,  Jar  the  year*  ending  Sept.  30, 1890-1913— Continued. 


MoDth. 

Chattanooga 
Florence 

Chattanooga 
lohnsanvlUe 

Florenoe 

Johnson  ville 

1912. 
Ottober 

1.02 
.96 
.61 
.53 
.64 
.60 
.60 
.63 
.77 
.73 
V     .77 
.79 

0.94 

.85 

.36 

.34 

.62 

0.51 

•.48 

a.  49 

.67 

.60 

.70 

.75 

0.98 

NnVDtMT 

.89 

DiMsber 

.72 

Imnry 

.64 

wnwj:..               :                           .  .. 

.82 

to^.::::::;;;:;::;;::::::::::::::;::::::::::::::::::;.: 

«.86 

April 

a.81 

Mir....           :                : 

•.78 

kii ::::::::::::::::::::;:::;::::::::::.:::::. 

.88 

Wy 

.83 

AW... 

.91 

s^Sb^r..:::::::::::::::::::::::::::::::::::::::::::::... 

.96 

Thtyiv 

.64 

.51 

.80 

1913. 
Odebv 

.80 
.87 
.73 
.61 
.62 
.67 
.60 
.85 
.78 
.81 
.80 
.78 

.66 

.76 

.60 

a.  47 

a.39 

•.55 

•.41 

.86 

.66 

.70 

.71 

.71 

.82 

Sjwabw ^ 

Dmmbtt T. 

.86 
.82 

hamj 

•.77 

rwQirT ..,...,             ..  .......................     .......... 

•.76 

teth.!::::::::::::  ::;:::::::::::::::::::::::::::::::::::. 

•.83 

ABfl 

•.66 

Ay.... 

1.08 

*»..:::::::;::::::::::::::::::::::::::::::::::::::::: 

.86 

Wt 

.86 

Aw;   ::::'":: 

.89 

«5mto.:::::::::::::;:::::::: :::.: :.. 

.91 

Thbjmr 

.67 

.53 

.80 

•  Discharge  at  JohnsonviUe  esthnated.    See  "  Backwater  "  in  station  desoriptSon. 

It  will  be  observed  that  the  Florence-Johnsonville  ratios  are  greater 
than  unity  for  a  number  of  the  low-water  months  during  the  earlier 
years  of  the  records.  This  indicates  that  the  Johnsonville  rating 
table  as  applied  to  the  observed  gage  heights  yields  discharge  values 
ttiat  are  too  low  at  low  stages  prior  to  about  1900.  There  are  no 
data  upon  which  to  base  a  change  in  either  the  rating  table  or  the 
observed  gage  heights,  and  no  change  has  been  made,  even  though 
the  comparisons  with  other  stations  indicate  that  the  low-water 
record  at  Johnsonville  may  be  in  error.  Where  the  ratios  of  the 
monthly  means  differ  widely  from  the  ratios  of  the  average  mean 
annual  discharge  the  data  should  be  used  with  due  caution. 

TENNESSEE   BIVEB  AT  CHATTANOOGA,  TENN. 

location.— At  HamiltoD  Ooimty  highway  bridge  in  the  city  of  Chattanooga,  just 
Mow  Chattanooga  Island,  4  miles  below  South  Chickamauga  Creek,  3  miles 
above  Chattanooga  Creek,  188  miles  below  Uie  junction  of  French  Broad  and 
Holflton  Rivers,  and  464  miles  above  the  mouth  of  the  Tennessee. 

A^eordB  available.— April  1,  1874,  to  October  21,  1913.  The  records  of  stage  kept 
by  the  United  States  Weather  Bureau  subsequent  to  October  21,  1913,  can  not 
be  utilized  for  computing  dischaige  because  of  the  operation  of  the  power  plant 
at  Hales  Bar,  33  miles  below  Chattanooga.  All  available  data  are  published  in 
this  r^)ort.  Some  of  the  data  have  previously  appeared  in  the  following 
i^rts  of  the  Geological  Survey:  Part  IV  of  the  Eighteenth  to  Twenty-second 
Annual  Reports,  and  Water-Supply  Papers  11,  15,  27,  36,  39,  48,  62,  65,  75,  83, 
98, 128, 169,  205,  243,  263,  283,  303.  and  323. 
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Drainage  area. — 21,400  square  miles  (measured  from  topographic  sheets). 

Gage.— Standard  gage  consists  of  a  sloping  iron  section  (railroad  T  rail)  bolted  to 
rock  and  a  vertical  timber  attached  to  the  rock  cliff  on  the  left  bank  at  the  foot 
of  Lookout  Street,  about  200  feet  upstream  from  the  bridge.  It  was  erected 
October  31,  1884,  and  is  owned  by  the  United  States  Weathw  Bureau.  An 
automatic  recording  gage,  which  makes  its  record  in  the  Weather  Bureau  office 
at  Chattanooga,  was  installed  December  30,  1902  (see  "Accuracy**).  There  is 
also  a  vertical  sectiop  of  brass  gage  attached  to  the  pier  nearest  the  left  bank,  and 
recently  half-foot  graduations  have  been  painted  on  the  pipe  incasing  the  record- 
ing gage  float,  to  be  read  from  the  bridge  with  the  aid  of  a  glass.  The  original 
gage  was  established  in  1874.  The  datum  is  believed  to  have  remained  the  same 
for  all  the  gages.  The  sea-level  elevation  of  the  zero  of  the  gage,  as  published  by 
the  Weather  Bureau,  is  617.8  feet,  and  is  said  to  correspond  to  the  low-water  mark 
of  September,  1839. 

Descriptions  of  the  gages  maintained  at  this  station  are  contained  in  ''Daily 
river  stages,"  published  by  the  Weather  Bureau,  and  ''Stages  of  the  Mississippi 
River  and  of  its  principal  tributaries,**  published  by  the  Mississippi  River  Com- 
mission. 

Bench  xnaikB. — Following  description  taken  from  "Stages  of  the  Mississippi  River 
and  of  its  principal  tributaries,*'  for  1913: 

Bench  mark  now  in  use  is  the  top  of  water  table  on  southeast  comer  of  United 
States  post-office  building  on  Eleventh  Street,  between  Market  and  A  Streets. 
Elevation  above  zero  of  gage,  74.37  feet. 

Another  bench  mark  is  described  as  follows,  in  "Daily  river  stages,  Put  X," 
published  in  1911 : 

U.  S.  B.  M.  81,  bolt  on  downstream  side  of  second  pier  from  left  bank  of  Chat- 
tanooga highway  bridge,  is  6.7  feet  above  zero  of  the  gage  and  624.5  feet  above 
mean  sea  level. 

Daily  gage  height. — ^Taken  from  published  reports  of  Mississippi  River  Commission 
and  the  original  records  and  published  reports  of  the  United  States  Weather 
Bureau  and  published  to  tenths  of  a  foot.  The  values  are  believed  to  represent 
one  reading  a  day  at  about  7  a.  m.,  central  time,  except  fnmi  May  24,  1897,  to 
July  10,  1900,  during  which  time  the  values  represent  the  mean  of  two  readings 
a  day,  one  in  the  morning  and  the  other  in  the  afternoon.  See  "Accuracy"  for 
note  relative  to  recording  gage  observations. 

Control. — Probably  permanent  or  nearly  so  during  period  covered  by  records  avail- 
able.   Hales  Bar  dam,  33  miles  below  Chattanooga,  now  constitutes  the  control. 

Discharge  measurements. — ^Made  fnmi  downstream  footway  of  bridge;  elevation 
about  100  feet  above  the  water  at  ordinary  stage.  The  results  of  the  five  dis- 
charge measurements,  made  during  1891-92,  in  the  table  on  page  96,  were  taken 
from  page  174  of  "Discharge  observations,  Mississippi  River  and  its  tributaries 
and  outlets,  1895-1897,*'  published  by  the  Mississippi  River  CommiBsion,  and 
reduced  to  three  significant  figures.  Additional  results  are  given  by  the  United 
States  Engineer  Corps  in  a  table  of  "discharge  measiirements,"  published  on 
plate  182,  House  Document  360,  Sixty-second  Congress,  second  session,  but  it  is 
believed  that  the  heading  of  the  table  is  misleading  and  that  the  results  given  in 
the  table  on  pages  96-97  of  this  report  are  the  only  ones  that  are  from  fi^d  deter- 
minations of  discharge. 

Daily  discharge. — Computed  for  entire  period  covered  by  daily  gage-heigjit  rec<»ds 
from  discharge  rating  tables  on  pages  97-100,  upon  which  the  periods  of  applicability 
are  noted .  Some  of  the  values  in  the  following  tables  differ  fnmi  those  published 
in  previous  reports.  The  changes  are  the  result  of  differences  of  interpretation, 
based  upon  more  complete  data  than  were  available  when  the  estimates  of  dis- 
charge for  the  respective  years  were  first  prepared.    The  same  dischaige rating 
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A.     GAGING  STATION  ON  ELK  RIVER  AT  CLENDENIN.  W.  VA.,  MARCH  31,   1913. 

View  looking  ufMtream  from  right  bank  just  below  mouth  of  Big  Sandy  Creek.     Gage  height,  6.0  feet; 
discharge,  about  3,400  »econd-feet. 


B,     HALES  BAR  DAM,  TENNESSEE  RIVER  BELOW  CHATTANOOGA,  TENN.,  OCTOBER  19,  1910. 
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table  was  used  in  thlB  report  from  April  1,  1874,  to  March  15,  1909,  because  it  Ig 
believed  that,  on  the  whole,  the  best  resultfl  are  thus  obtained,  although  some 
measoremento,  such  as  those  made  during  the  calendar  years  1899>1902,  plot 
consistently  about  5  to  10  per  cent  off  the  curve  from  which  the  table  was  pre- 
pared. The  changes  in  the  discharge  relation  subsequent  to  March  15,  1909,  are 
believed  to  be  due  to  operations  in  the  river  channel  below  Chattanooga.  The 
dischaige  measurement  made  April  19,  1909,  indicates  a  chAiPge  in  the  discharge 
relation  since  October  17,  1906,  the  date  of  the  last  preyibuo  discharge  measure- 
ment.   Biarch  16,  1909,  was  selected  as  the  date  of  chan^**'- 

For  January  15-22,  1893,  gage  observer  reported  *' frozen V* and  daily  dischaige 
was  interpolated.  .-' ,  -: 

Duration  of  flow. — ^The  table  on  pages  149-150  gives  the  number  tf^tCvs  in  each  year 
that  the  daily  discharge  as  given  in  the  tables  on  pages  120-140  waal^ss-than  certain 
limiting  values  which  are  given  in  the  first  colunm  of  the  duratiqn*  table.  The 
theoretical  horsepower  corresponding  to  each  limiting  discharge  is  alsojgiven .  By 
subtraction  the  table  gives  the  number  of  days  each  year  that  the  daD^'di^harge 
was  between  the  respective  limits.  For  example,  during  the  year  eodd^isg  Sep- 
tember 30,  1904,  the  daily  dischai^  was  less  than  12,000  second-feet  and  equal 
to  or  greater  than  11,000  second-feet  for  16  days.  The  table  also  gives,  by  sobtrac- 
tlon,  the  number  of  days  each  year  that  the  daily  discharge  was  equal  to  or  gre&tjst 
than  the  respective  limiting  values  of  discharge,  and  by  reference  to  the  dischai^^ 
rating  table  the  discharge  for  any  year  may  be  expressed  in  terms  of  gage  heigfaf . 
Daring  the  year  ending  September  30, 1904,  for  example,  the  daily  discharge  was 
equal  to  or  greater  than  20,000  second-feet  for  149  days,  or  the  stage  of  the  river 
was  greater  than  3.5  feet  for  that  number  of  days. 

Plooda.— The  flood  of  March  11,  1867,  reached  a  stage  of  about  58.6  feet  referred  to 
gage  datum,  according  to  **  Daily  river  stages  for  1911  and  1912,"  published  by 
the  Weather  Bureau. 

Point  of  zero  flow. — Reports  of  the  United  States  engineers  show  that  the  bottom  of 
the  excavated  boat  channel  at  Roes  Towhead,  2^  miles  below  the  gage,  is  about  5 
feet  lower  than  gage  datum,  indicating  that  there  would  be  no  flow  past  the  ga^ 
if  the  stage  were  to  fall  to  about  —5.0  feet. 

Winter  flow. — ^Discharge  relation  not  appreciably  affected  by  ice. 

Ke^olation. — There  is  believed  to  have  been  no  artificial  regulation  of  the  flow  of 
the  Tennessee  at  Chattanooga  prior  to  October  22, 1913,  at  which  time  backwater 
is  said  to  have  reached  the  gage  from  the  dam  constructed  by  the  Chattanooga 
&  Texmessee  River  Power  Co.  on  Teimessee  River,  at  Hales  Bar,  33  miles  below 
Chattanooga.  Beginning  October  22,  1913,  the  flow  at  Chattanooga  has  been 
regulated  by  the  ox>eration  of  this  great  dam,  and  no  estimates  of  discharge  have 
been  prepared.    (See  PL  V,  B,) 

^tios.— The  table  on  pages  88-93  gives  the  ratios  of  monthly  and  yearly  mean  dis- 
charge of  Teimessee  River  at  Chattanooga,  Florence,  and  Johnson ville.  A  dis- 
cussion of  the  ratios  accompanies  the  table. 

Accuracy.— Tlie  ratings  in  the  accuracy  column  in  the  tables  of  monthly  discharge 
for  ^e  years  ending  September  30,  1895-1913,  especially  for  the  earlier  years, 
must  not  be  cpnsidered  to  indicate  as  closely  the  probable  reliability  of  the  data 
as  the  accuracy  ratings  outlined  on  page  15  for  the  average  gaging  station.  A 
low  accuracy  rating  in  the  following  tables  does  not  signify  Uiat  the  mean  dis- 
chaige is  known  to  be  in  error  by  the  amount  indicated,  but  rather  that  it  appears 
from  studies  of  the  data  and  comparisons  with  other  stations  that  the  mean 
discharge  is  doubtful  to  that  extent.  The  accuracy  ratings  will  assist  those 
using  the  data  in  determining  by  brief  inspection  whether  certain  portions  of  the 
record  are  considered  sufficiently  accurate  for  the  purpose  in  hand  or  whether 
they  require  special  investigation  to  more  closely  determine  their  probable 
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reliability.  The  accuracy  ratings  given  in  the  tables  of  monthly  discharge  for 
the  yeara  ending  September  30,  1895-1913,  are  based  prindpaUy  on  the  plotting 
of  the  discharge  measurements  made  during  the  different  years  with  respect  to  the 
rating  curve  used  for  the  time  in  question.  Some  weight  was  given  to  the  com- 
parison with  the  discharge  at  Florence  and  with  the  discharge  at  Knoxville  from 
1902  to  1909.  No  accuracy  ratings  are  given  prior  to  tbe  year  ending  September 
30, 1895,  because ^th ere  is  nothing  definite  on  which  to  base  them.  The  number 
of  discharge  measurements  prior  to  1895  is  not  sufficient  to  warrant  the  use  of  the 
measurements  for  the  purpose  of  determining  to  which  station,  if  either,  apparent 
discrepancies  ijii^icated  by  the  ratios  of  discharge  at  Chattanooga  and  Florence 
are  due.  Tbos{»  using  these  records  can  best  determine  whether  or  not  they  are 
sufficiently  ac*<;urate  for  the  purpose  in  hand  by  a  detailed  study  of  the  data. 

The  following  statement  appears  imder  "Accuracy,"  in  Water-Supply  Fliper 
303,  which  contains  data  for  1911  for  the  Ohio  Rirer  basin: 

Daily  gage  heigjits  «  «  «  are  as  fumidied  by  the  United  States  Weather 
Bureau  and  were  obtained  from  the  automatic  recording  gaffe  record  with  correc- 
tions based  on  periodic  readings  of  the  gage  painted  on  Oie  float  pipe.  The  read- 
ing of  the  automatic  recording  gage  has  been  checked  at  various  times  by  engineers 
of  the  Survey  and  found  to  be  essentially  correct,  but  (m  November  25,  1911,  a 
discrepancy  of  0.5  foot  was  noted,  the  automatic  recording  gage  reading  too  high 
by  that  amount.  The  discharge  measurements  made  by  Survey  engmeers  are 
referred  to  the  cliff  or  float  pipe  gages,  to  which,  therefore,  the  dischajge  rating 
curve  refers.  The  accuracy  of  dauy  and  monthly  discharge  obtained  by  applying 
this  rating  curve  to  the  automatic  recording  gage  reccod  is  questionable  ana  these 
discharge  values  should  be  used  with  caution.  It  should  be  noted,  however,  that 
the  discrepancy  in  thepublished  daily  dischai]^  for  November  24  and  25  (1911) 
as  obtaincKl  from  the  Weather  Bureau  gage  heights  and  the  measured  discharge 
on  those  days  is  due  in  part  to  the  difference  in  the  time  of  the  gage  readings. 

The  results  published  in  this  report  are  believed  to  be  as  accurate  as  the 
available  base  data  will  yield  and  are  believed  to  be  free  from  gross  errors. 
Cooperation. — Daily  gage-height  records  furnished  by  the  United  States  Engineer 
Corps  and  the  United  States  Weather  Bureau.  Results  of  discharge  measurements 
made  during  1893  were  furnished  by  the  Weather  Bureau,  and  use  was  made  of 
the  results  obtained  by  the  Engineer  Corps  noted  under  ''Discharge  measure- 
ments." 


Discharge  meatuxemenU  of  Tennessee  River  at  Chattanooga^  Tmn.,  during  1891-191S, 


NO. 

Date. 

Hydrographer. 

h?SL\ 

Dis- 
charge. 

No. 

Date. 

Hydrographer. 

hSSSTt. 

DIs- 
chaigB. 

A 
B 

C 

D 

E 

1891. 
/Nov.    6 
\Nov.    6 
13 

1892. 

/Jan.    15 

\Jan.   16 

Apr.  11 

Deo.  12 

1889. 
Mar.  15 
16 
Apr.    3 

May    6 

9 
17 
18 

JD.L.SuWetta... 
do 

|p.  L.  Subletta... 

do 

Capt.  John  Bid- 
dleft 

Fut, 
1.2 
3.0 

85.0 
30.0 

2.3 

10.3 

9.2 

5.1 

5.1 

28.0 

26.0 

16.0 

9.9 

10.4 

Sec-fL 
8,200 
17,600 

240,000 
195,000 

13,700 

63,000 
58,300 
32,600 
32,600 
156,000 
152,000 
97,000 
65,900 
67,900 

10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 

25 
26 

1807. 
M.y^ 

June  20 
July  13 
Sept.    7 
Oct.     6 
Nov.  16 
Deo.  23 

1898. 
May  10 
July  29 

^oSf:  'I 

28 

Nov.  29 

29 

1809. 

M.R.HaU 

do 

do 

do 

do 

do 

A.P.Davte 

M.R.HaU 

M.R.HaU 

do 

do 

do 

J.C.Conn 

do 

do 

M.R.HaU 

do 

Fed. 

7.07 

4.52 

5.70 

4.69 

1.67 

.48 

.83 

10.30 

4.14 
5.30 
6.37 
17.60 
6.00 
4.75 
4.70 

6.71 
4. 75 

26,900 

10,300 

6,970 

6560 

67,000 

8 
9 

L.M.  PlndeUc... 

do 

do 

do 

do 

do 

do 

do 

do 

22,100 
29,700 
».700 
120,000 

29,000 

silaoo 

S7,800 
26,600 

a  Assistant  engineer,  U.  8.  Engfaieer  Corps. 

b  United  States  Engineer  Corps. 

c  Observer  in  charge,  U.  8.  Weather  Bureau,  Chattanooga,  Temu 
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DUdurge  mearuremenU  of  Tennessee  River  at  Chattanooga^  Tenn.y  during  1891-1913^- 

Continued. 


No. 


Date. 


27  JmM  21 
S  8«ptl5 
3    Oct  27 

1900. 
Mv.  13 
Jolj  27 

1901. 
Jan.  34 
Apr.    4 

July  31 
kjog.  IS 

19Q2. 
36  i  Jane  35 
J7    Oct    9 
38    Not.  14 


1903. 
38,Mv.  20 
»   July  21 
Sept   5 
Oct  21 


1904. 

F^.    3 

10 

Apr.  19 

July    6 

Oct.  13 
14 
22 


HydrognplMr. 


W.E.Hril.... 
M.R.HaU.... 
....do 

M.  R.  HaU.... 
J.  C.  Conn 

M.  R.  Hall 

K.  T.  Thomas. 

....do 

....do 

W.E.Hall.... 

J.  C.  Conn 

O.P.HaU 

O.  P.Hall 

li.  R.  HaU.... 

J.  M.  Giles 

M.  R.  HaU.... 

J.  M.  Giles 

....do 

....do 

....do 

B.8.  Drane... 

....do 

....do 

....do 


Gace 
height 


Feet. 
4.15 
1.90 
.80 


11.25 
3.45 

5.60 
24.20 

2.80 
31.70 

3.80 
2.00 
1.55 

28.85 
3.85 
1.60 
1.10 

2.77 

5.85 

4.30 

3.18 

2.73 

.21 

.22 

.03 


Dis- 
charge. 


See.'ft. 
21,400 
10,800 
6,570 

66,000 
18,500 

30,300 
155,000 

15,400 
190,000 

17,800 
10,700 
9,280 

190,000 
20,900 
10,500 
8,060 

16,500 

85,600 

25,000 

17,600 

14,700 

5,370 

5,560 

4,860 


No. 


61 


Date. 


1905. 
May     9 

June  13 
29 
July  22 
Oct.  11 
Dec.  28 

1906. 

May    9 

23 

June  21 

Oct.    17 

1909. 
Apr.  19 

1910. 
May  27 

Sept  24 

1911. 
Nov.  24 
25 

1912. 
Mar.  31 

1913. 
Oct.   21 


Hydrographer. 


W.E.Hall 

D.  8.  Drane 

....do 

Hall  and  Hoyt. 
F.  A.  Murray... 
do 

P.A.Murray... 

O.P.HaU 

do 

F.A.Murray... 


HaU  and  Hoyt. . 


M.R.HaU 

do 


R.  E.  Robertson. 
do 


W.E.HaU. 


W.  E.  HaU  and 
B.M.  naU,Jr. 


Oaffe 
height 


Feet. 
6.65 
2.92 
6.28 
5.32 
1.65 
7.44 


8.36 
3.40 
5.45 
5.59 


6.53 


12.42 
2.40 


a  4.20 
»3.90 


31.3 


1.10 


Di»- 
charge. 


ft. 


40,  boo 

16,200 
35,700 
29,200 
10,300 
43,400 


52,800 
19,800 
31,300 
31,900 


36,600 


76,000 
13,000 


23,100 
20,800 


el85,000 


7,410 


"  Oaee  height  obtainod  byreducfaig  readin^i  on  Weather  BuxBau  reoordinf;  gage  by  0.5  foot, 
k  Oflfe  he^t  as  read  on  Weather  Bureau  gage  on  float  pipe  and  found  to  be  0.5  foot  less  than  recorded 
bj  Weather  Bureau  recording  gage. 
*  Float  measuiemeiK. 

Non.— Measurement  A  was  made  at  Tumbling  Shoals  about  10  mOes  below  Chattanooga. 

Meanrement  E  was  made  at  Soddy  Shoals  about  23  miles  above  Chattanooga. 

MeiBuranentSil  ,B,  (7,and  2>  were  made  with  acurrent  meter  submerged  at  4  or  5  pohits  in  each  vertical. 
There  is  no  leoord  of  the  method  used  in  taking  observatfons  for  measurement  E.  See  report  of  Chief  of 
EaciDeas,  U.  S.  Army,  1896,  Part  3,  page  2014. 

^  IkisaRflients  1  to  0  were  made  with  a  large  Haskell  current  meter,  submerged  at  one-half  depth.    See 
"OiKhargB  measurements''  in  statfon  description. 


I>i»ii^arge  rating  table  for  Tennessee  River  at  Chattanooga^  Tcnn.,/rom  Apr.  /,  1874,  to 

Mar.  15, 1909. 


hS^. 

Dis- 
charge. 

A. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Fett. 

I. 

Feet. 

Sec-fl. 

Feet. 

Sec.'A. 

Feet. 

See.-ft. 

0.00 

DO 

1.80 

11,010 

3.60 

20,100 

5.40 

30,820 

.10 

90 

1.90 

11,450 

3.70 

20,660 

5.50 

31,470 

.20 

30 

2.00 

11,900 

3.80 

21,220 

5.60 

32,120 

.30 

10 

2.10 

12,360 

3.90 

21,790 

5.70 

32,780 

.40 

DO 

2.20 

12.830 

4.00 

22,360 

5.80 

33,460 

.50 

DO 

2.30 

13,310 

4.10 

22,940 

5.90 

34.120 

.60 

10 

2.40 

13.800 

4.20 

23,520 

6.00 

34,800 

.70 

30 

2.50 

14.300 

4.30 

21.100 

6.10 

35,480 

.80 

BO 

2.60 

14.800 

4.40 

24.690 

6.20 

36,1(0 

.90 

DO 

2.70 

15.310 

4.50 

25, 2W) 

6.30 

36,840 

1.00 

50 

2.80 

15.820 

4.60 

25.870 

6.40 

37.520 

1.10 

10 

2.90 

16,340 

4.70 

26,470 

6.50 

38.200 

1.30 

BO 

3.00 

.16,860 

4.80 

27.070 

6.60 

38,880 

1.30 

60 

3.10 

17,390 

4.90 

27.680 

6.70 

39,560 

1.40 

50 

3.20 

17.920 

6.00 

28,300 

6.80 

40,240 

1.50 

BO 

3.30 

18,460 

5.10 

28.920 

6.90 

40,920 

1.60 

BO 

3.40 

19,000 

5.20 

29.550 

7.00 

41,600 

1.70 

BO 

3.50 

19,550 

5.30 

30,180 

7.10 

42,280 

48530*-wap  353-15 7 
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Diseharge  radng  table  for  Tennessee  RUer,  at  ChaUanoogay  Tenn.,Jrom  Apr,  1, 1874^  to 

Mar.  15,  /POP—Continued. 


bSSL 

Dis- 
charge. 

hel^t. 

Dis- 
charge. 

he^ 

Di»- 
diarge. 

bS^t. 

Dis- 

charge. 

Feet, 

8ee,-fL 

Feei. 

8ee.-fL 

FetL 

Secft^ 

Feel, 

Sec-fL 

7.20 

42,960 

13.30 

84,440 

19.40 

125,920 

25.50 

167,400 

7.30 

43,640 

13.40 

85,120 

19.50 

126,600 

25.60 

168,080 

7.40 

44,320 

13.50 

85,800 

19.60 

127,280 

25.70 

168,760 

7.60 

45,000 

13.00 

86,480 

19.70 

127,960 

25.80 

160,440 

7.60 

45,680 

13.70 

87,160 

19.80 

128,640 

25.90 

170,120 

7.70 

46,360 

13.80 

87,840 

19.90 

129,320 

26.00 

170,800 

7.80 

47,040 

13.90 

88,520 

20.00 

130,000 

26.10 

171,480 

7.«0 

47,720 

14.00 

89,200 

20.10 

130,680 

26.20 

172,160 

8.00 

48,400 

14.10 

89,880 

20.20 

131,300 

26.30 

172,840 

8.10 

49,080 

14.20 

90,560 

20.30 

132,040 

26.40 

173,620 

8.20 

49,760 

14.30 

91,240 

20.40 

132,720 

26.50 

174.200 

8.30 

50,440 

14.40 

91,920 

20.50 

133,400 

20.60 

174,880 

8.40 

51,120 

14.50 

92,600 

20.60 

134,080 

26.70 

175,660 

8.50 

51,800 

14.60 

93,280 

20.70 

134,760 

26.80 

176,240 

8.  GO 

52,480 

14.70 

93,960 

20.80 

135,440 

26.90 

176,920 

8.70 

53,160 

14.80 

94,640 

20.90 

136,120 

27.00 

177,600 

8.80 

53,840 

14.90 

96,320 

21.00 

130,800 

27.10 

178,280 

8.90 

54,520 

15.00 

96.000 

21.10 

137,480 

27.20 

178,960 

9.00 

55,200 

15.10 

96,680 

21.20 

138.100 

27.30 

179,640 

9.10 

55,880 

15.20 

97,360 

21.30 

138,840 

27.40 

180,320 

9.20 

56,560 

15.30 

98,040 

21.40 

139,520 

27.50 

181,000 

9.30 

57,240 

15.40 

98,720 

21.50 

140,200 

27.60 

181,680 

9.40 

57,920 

15.50 

99,400 

21.60 

140,880 

27.70 

182,360 

9.50 

58,600 

15.60 

100.080 

21.70 

Ul,560 

27.80 

183.040 

9.60 

59,280 

15.70 

100,700 

21.80 

142,240 

27.90 

183.720 

9.70 

59,960 

15.80 

101,440 

21.90 

142,920 

28.00 

184,400 

9.80 

60,640 

15.90 

102,120 

22.00 

143,600 

29.00 

191,200 

9.90 

61,320 

16.00 

102.800 

22.10 

144,280 

30.00 

198,000 

10.00 

62,000 

16.10 

103,480 

22.20 

144,960 

31.00 

204,800 

10.10 

62,680 

16.20 

104,160 

22.30 

145,640 

32.00 

211,600 

10. » 

63,360 

16.30 

104,840 

22.40 

146,320 

33.00 

218,400 

10.30 

64,040 

16.40 

105,520 

22.50 

147,000 

34.00 

225,200 

10.40 

64,720 

16.50 

106,200 

22.60 

147,680 

35.00 

232,000 

10.50 

65,400 

16.60 

106,880 

22.70 

148,360 

86.00 

238,800 

10.60 

66,060 

16.70 

107,560 

22.80 

149,040 

37.00 

245,600 

10.70 

66,760 

16.80 

108,240 

22.90 

149,720 

38.00 

252,400 

10.80 

67,440 

16.90 

108,920 

23.00 

150,400 

39.00 

259,200 

10.90 

68,120 

17.00 

109,600 

23.10 

151.080 

40.00 

266,000 

11.00 

68,800 

17.10 

110,280 

23.20 

.51,760 

41.00 

272,800 

11.10 

09,480 

17.20 

110,960 

23.30 

152,440 

42.00 

279,  rxx) 

11.20 

70,160 

17.30 

111,640 

23.40 

153,120 

43.00 

286,400 

11.30 

70,840 

17.40 

112.320 

23.50 

153,800 

44.00 

293,200 

11.40 

71,520 

17.50 

113,000 

23.60 

154,480 

45.00 

300,000 

11.50 

72,200 

17.60 

1L3,680 

23.70 

156,160 

46.00 

306,800 

11.60 

72,880 

17.70 

114,360 

23.80 

155,840 

47.00 

313,600 

11.70 

73,560 

17.80 

115,040 

23.90 

156,520 

48.00 

320,400 

11.80 

74,240 

17.90 

116,720 

24.00 

157,200 

49.00 

327,200 

11.90 

74,920 

18.00 

116,400 

24.10 

157,880 

50.00 

334,000 

12.00 

75,600 

18.10 

117,080 

24.20 

158,560 

51.00 

340,800 

12.10 

76,280 

18.20 

117,700 

24.30 

169,240 

52.00 

347,600 

12.20 

76,960 

18.30 

118,440 

24.40 

159,020 

53.00 

364.400 

12.30 

77,640 

18.40 

119,120 

24.50 

160,600 

64.00 

361,200 

12.40 

78,320 

18.50 

119,800 

24.60 

161,280 

55.00 

368,000 

12.50 

79,000 

18.60 

120,480 

24.70 

161,960 

66.00 

374,800 

12,60 

79,680 

18.70 

121,160 

24.80 

162,640 

67.00 

381,600 

12.70 

80,360 

18.80 

121,840 

24.90 

163.320 

58.00 

388,400 

12.80 

81,040 

18.90 

122.520 

25.00 

164,000 

59.00 

395,200 

12.90 

81,720 

19.00 

123,200 

25.10 

164,680 

60.00 

402,000 

13.00 

82,400 

19.10 

123,880 

25.20 

166,360 

13.10 

83,060 

19.20 

124,560 

25.30 

166,040 

13.20 

83,700 

19.30 

125.240 

25.40 

166,720 

Note.— Table  is  not  applicable  for  periods  'during  which  ico  was  present  or  channel  was  otherwise 
obstructed.  It  Is  based  on  66  discharge  measurements  made  during  1891-1906  listed  in  the  table  on  wges 
96-417.  The  table  Is  weU  defined  between  discharge  4,800  and  232,000  second-feet  (gage  heists  0.0  and  36U) 
feet).   Use  this  table  to  three  significant  figures  only. 
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^^idiar^  ratmg  tabU  fof  Tavus$ee  Riv^r  €it  ChaUanooji,  Tenn.jjrom  Mar.   16,  1909 

ia  I>^c,  SI,  1911, 


It/  duiK^ 


i.ao 

1.30 

1.40 

L50 

LW 

L70 

1.80 

1.90 

2.00 

2.10 

2.20 

2.30 

2.40 

2.50 

2.00 

170 

180 

190 

3.00 

3.10 

3.20 

3.30 

3.40 

ISO 

3.W 

3.70 

S.W 

3.90 

4.00 

4.10 

4.20 

4.30 

4.40 

4.  SO 

4.00 

4.70 

4.80 


8,060 

8,380 

8,730 

0,100 

9,490 

9,900 
10,320 
10,750 
11,200 
11,060 
12,130 
12,600 
13,070 
13,&50 
14,030 
14,520 
16,010 
15,500 
16,000 
16,510 
IF,  030 
17,560 
18,100 
18,040 
19,180' 
19,730 
20,280 
20,840 
21,400 
21,960 
22,530  , 

23,10O  \ 

23,680 

24,2«0  , 

24,  MO 
25,«0 
15,02O 


cliarse. 


Oan 


a(W€&xo 
a7,aoo 

27,800 
28,4MIO 
20,000 

2o,eio 

30,220 
3O,830 
31,  440 
32,060 

32,€»0 

33,300 

33,930 

34,560 

35,190 

3S,830 

30,470 

37,110 

37.750 

3S,400 

39.060 

39.700 

40.360 

41.020 

41,680 

42,340 

43,000 

43,660 

44,320 

44,980 

45,640 

46,300 

46,960 

47,620 

48,280 

48.940 

49,600 


FttL 

&60 
&70 
&80 
&90 
9.00 
0.10 
9.20 
9.30 
9.40 
9.50 
9.60 
9.70 
9.80 
0.90 
10.00 
10.10 
10.20 
10.30 
10.40 
10.50 
10.60 
10.70 
10.80 
10.90 
11.00 
11.10 
11.20 
11.30 
11.40 
11.50 
11.60 
11.70 
11.80 
11.90 
12.00 
12.10 
12.20 


Dis- 
diarge. 


Oace 
lMi2^t. 


Feet. 
12.30 
12.40 
12.50 
12.60 
12.70 
12.80 
12.00 
13.00 
13.10 
13.20 
13.30 
13.40 
13.50 
13.60 
13.70 
13.80 
13.90 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
21.00 
22.00 
23.00 
24.00 
25.00 
26.00 
27.00 
28.00 
29.00 
30.00 
31.00 
32.00 


Dis- 
charge. 


113,800 
120.600 
127,400 
134,200 
141,000 
147,800 
154,600 
161,400 
168,200 
175,000 
181,800 
188,600 
195,400 
202,200 
209,000 


ii»n    TAu  i«  nAt  Bzmllc^blA  tor  periods  during  which  ioe  was  present  or  channe 


lel  was  obstructed, 
i-i.--^  -iT'^-i  vt  ■ni.^Wwtt.  ■mMimirffT"**^'^  uHKie  outuik  ivuy-ivii,  buu  \uv  luriu  ui  tue  curve  from  which 
tSr^^S;5SJwS^W\  lS4Xtt  Itor.  IS,  1909,  was  computed.  It  is  well  defined  between  discharees 
tttte  appncabift  a^^  \  ,^  V!17J-.  *1-a  «ti««  in  mH  \%iift»t\     Use  this  table  to  1  hree  significant  figures  omy . 


^  ^^'>»^r- 


rotma  table /or  Teniunee  River  at  ChaUanooga,  Tenn.^/rom  Jan.  /,  191:.\  to 


\^2lSucaMrg^  1 

iMiS^ 

I>i»- 
diargiB. 

U. 

Dis- 
charge. 

h2%l 

Dis- 
charge. 

ra 

<Bse.-/t. 

FbeL 

FeeL 

a«c.-fu 

Feet. 

See.-n. 

i!» 

8^ 

8.40 

5.60 

30,830 

7.80 

44,460 

1.30  1 

8380 

8.50 

5.70 

31,440 

7.90 

45,080 

1  40l 

8,730 

3.60 

5.80 

32,060 

8.00 

45,700 

1.50 

9  100 

8.70 

5.90 

32,680 

8.10 

46,320 

LOO 

9,400 

8.80 

6.00 

33,300 

8.20 

46,940 

L70 

9,900 

3.90 

6.10 

33,920 

8.30 

47,560 

1.80 

10,320 

4.00 

6.20 

34,540 

8.40 

48, 180 

1.90 

10,750 

4.10 

6.30 

«  160 

8.50 

48,800 

LOO 

U,200 

4.» 

6.40 

780 

8.60 

49,420 

2.10 

11,660 

4.30 

6.50 

400 

8.70 

50,040 

X20 

12,130 

4.40 

6.60 

020 

8.80 

50,660 

L30 

12,600 

4.50 

6.70 

640 

8.90 

61,280 

2.40 

13,070 

4.60 

6.80 

260 

9.00 

61,900 

2.60 

13,660 

4.70 

6.90 

880 

9.10 

52,520 

X60 

14,030 

4.80 

7.00 

500 

9.20 

53,140 

3.70 

14,520 

4.90 

7.10 

120 

9.30 

53,760 

2.80 

15,010 

5.00 

7.20 

740 

9.40 

54,380 

^90 

15,500 

5.10 

7.30 

360 

9.50 

55,000 

3.00 

16,000 

5.20 

7.40 

980 

9.60 

55,620 

1.10 

16,610 

5.30 

7.50 

600 

SS 

56,240 

3!30 

17;090 

5.40 

7.60 

220 

9.80 

66,860 

3.30 

17,560 

5.60 

7.70 

840 

9.90 

67.480 

Digitized  by 


Google 


rta  »ini  scpptr,  raj,  tm  m. 

Mm.  li,  /MMjGonnued. 


¥ 


Digitized  by 


Google 


r:^^-  /^^ 


.^  -> 


*. 


».- 


-:j» 


:« 
in 

19 

\-% 

:» 

i« 

IS 

II 
u 
v» 
u 
n 
u 
II 
II 
l» 

(I' 

^•l 
la 


r^.; 

7         ^  ^ 

/^* 

*  J 

^'•- 

.  -* 

Jy  0-- 

*    * 

,f  ^-     . 

.     w 

.<^^     .-•'                    - 

^ 

$^"      -                  V 

^x:  ^"' 

*. 

^>">: 

' 

-   ^-W 


Digitized  by 


Google 


100 


SUKFACE   WATER  SUPPLY,  1»13,  PABT  m. 


Diteharge  ratling  table  for  Tennessee  River  at  Chattanooga,  Tenn.,  from  Jan.  1,  191t,  to 
*  Mar.  t9,  i9/5— Continued. 


hd^t. 

Dto- 

hd^. 

Dl». 
Charge. 

hd^ 

DIs- 
bharge. 

0«£e 

DIs- 
diarge. 

Feet. 

aee.^. 

Feet. 

Feet. 

Sec.^. 

FeeL 

8ee.-ft. 

10.00 

58,100 

12.50 

15.00 

89,100 

17.50 

104,600 

10.10 

720 

12.60 

16.10 

80,720 

17.60 

106,220 

10.20 

MO 

12.70 

15. » 

90,340 

17.70 

106,840 

10.90 

MO 

12.80 

15.30 

90,960 

17.80 

106,460 

10.40 

S80 

12.90 

15.40 

«,  MO 

17.90 

107,080 

10.50 

»0 

13.00 

15.50 

»0 

18.00 

107,700 

10.60 

£20 

13.10 

15.60 

£» 

19.00 

113,900 

10.70 

140 

13.» 

15.70 

140 

20.00 

120,100 

10.80 

MO 

13.30 

15.80 

MO 

21.00 

126,300 

10.90 

S80 

13.40 

15.90 

»0 

22.00 

132,500 

11.00 

M)0 

13.50 

16.00 

»0 

23.00 

138,700 

11.10 

120 

13.60 

16.10 

K20 

24.00 

144,900 

11.20 

MO 

13.70 

16.20 

MO 

25.00 

151,100 

11.90 

160 

13.80 

16.30 

160 

26.00 

157,300 

1L40 

780 

13.90 

16.40 

780 

27.00 

163,500 

11.50 

100 

14.00 

16.50 

100 

28.00 

169,700 

11.  CO 

020 

14.10 

16.60 

320 

20.00 

175,900 

11.70 

MO 

14.20 

16.70 

MO 

30.00 

182,100 

11.80 

MO 

14.30 

16.80 

MO 

31.00 

188.300 

11.90 

380 

14.40 

16.90 

»0 

32.00 

194,500 

12.00 

MX) 

14.50 

17.00 

SOO 

33.00 

200,700 

12.10 

120 

14.60 

17.10 

120 

34.00 

206,900 

12.20 

740 

14.70 

17.20 

740 

85.00 

213.100 

12.30 

»0 

14.80 

17.30 

MO 

36.00 

219,300 

12.40 

WO 

14.90 

17.40 

»80 

37.00 

225,500 

NoTB.— Table  is  not  applicable  for  periods  daring  which  loe  was  present  or  the  channel  was  otherwin 
obstnicted.  It  is  based  on  one  discharge  measorement  made  during  1912  and  the  form  of  the  carves  fhn 
which  the  ratine  tables  for  prsvlous  Tears  were  oompnted.  Below  d^charge  33,300  secand4Bet  (gage  height 
6.0feot)  the  table  is  the  same  as  the  one  used  from  Mar.  16, 1900,  to  Dec  31. 1911  which  see  for  additicnil 
notes. 

Discharge  rating  table  for  Tennessee  River  at  Chattanooga,  Tenn.,from  Mar.  SO  to  Oct.  21, 

191S. 


A. 

Dis- 
charge. 

hsi^t. 

Dis- 

&ja 

Dis- 
charge. 

Oage 

Di»- 
charge. 

Feet. 

aee.-ft. 

Feet. 

8ee.-ft. 

Feet. 

Sec-n. 
10,710 

Feet. 

Sec-n. 
13,500 

0.70 

6,060 

1.30 

8,190 

1.90 

2.50 

.80 

6,380 

1.40 

8,590 

2.00 

11,150 

2.60 

13,990 

.90 

6,720 

1.60 

9,000 

2.10 

11,600 

2.70 

14,490 

1.00 

7.070 

1.60 

9,420 

2.20 

12,060 

2.80 

14,990 

1.10 

7,430 

1.70 

9.840 

2.30 

12.530 

2.90 

15,490 

1.20 

7,800 

1.80 

10.270 

2.40 

13,010 

3.00 

16,000 

Note.— Table  is  not  applicable  for  periods  daring  which  loe  was  present  or  channel  was  obstruclei 
Below  discharge  16,0008econd-feet(gageneight3.0feet)  it  is  based  ononedischarge  measurement  madednri^ 
913.  Above  that  point  the  table  is  the  same  as  the  table  used  from  Jan.  1, 1012,  to  Mar.  29, 1913,  which  ns. 
1 

Daily  gage  height,  in  feet,  of  Tennessee  River  at  Chattanooga,  Tenn,,foi  the  years  endin§ 

Sept.  SO,  1874-191S. 


Day. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1874. 
1 

6.5 
6.5 
6.4 
6.0 
5.4 

5.2 

5.6 
7.5 
13.0 
16.0 

17.0 
16.5 
15.1 
15.2 
lfi.0 

29.6 
28.8 
26.5 
25.7 
25.5 

24.7 
23.6 
21.5 
19.0 
15.5 

9.2 
9.7 
9.7 

8.7 
7.2 

3.8 
3.7 
3.7 
4.1 
4.2 

4.1 
4.1 
4.1 
4.0 
3.9 

3.9 
4.0 
4.6 
4.6 
5.7 

2.9 
3.0 
2.9 
2.6 
2.5 

2.4 
2.0 
1.7 
1.5 
1.6 

1.8 
2.2 
2.2 
2.5 

2.8 

7.5 
6.2 
5.2 
4.2 
3.0 

3.2 
3.4 
4.2 
4.5 
3.5 

3.2 
2.7 
2.2 
2.2 

1.8 

14.0 
9.0 
6.0 
5.0 
3.6 

3.2 
3.2 
3.2 
3,6 
2.9 

2.0  ; 
1.8 
1.7  , 
1.8 
1.8 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1874. 
16 

22.5 
24.2 
22.7 
22.0 
2a3 

19.1 
19.1 
19.2 
23.1 
22.1 

24.5 
26.2 
25.9 
27.0 
28.8 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

7.1 
6.0 
5.7 
5.9 
5.7 

5.6 
5.2 
5.2 
4.8 
4.1 

4.8 
4.7 
4.5 
4.2 
4.2 
4.2 


4.2 
3.9 
3.9 
3.8 
8.6 

3.5 
3.6 
2.6 
2.4 
2.2 

2.0 
1.9 
2.2 
2.9 
3.0 


3.2 
2.2 
3.1 
2.9 
2.8 

2.4 
2.1 
1.7 
1.7 
1.9 

2.9 
3.5 
4.6 
6.4 
7.2 
8.5 


1.7 
1.5 
1.4 
1.2 
1.2 

1.0 
1.0 
1.1 
2.2 
2.0 

2.2 
2.3 
4.7 
9.0 

14.2 
14.5 
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DoStlf  gage  kei^,  in  feet,  of  TennesMee  River  at  Chattanooga,  Tenn,,for  the  yean  ending 
Sept.  SO,  i^-f-iW^— Contmued. 


Oct. 


Not. 


D«^ 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


8.4 

4.5 
4.9 
4.8 
4.0 

2.0 
2.0 
2.1 
2.0 
ZO 

ZO 
L8 
1.7 
1.7 
1.7 

1.4 
L2 
LI 
L6 
2.8 

3.0 
2.6 
2.2 
2.2 
2.2 

ZO 
l.» 
1.5 
1.5 
1.5 
2.0 


3.5 
3.2 
3.2 
8.2 
3.0 

8.0 
4.1 
5.6 
5.2 
4.4 

4.0 
8.6 
8.4 
3.1 
3.0 

2.8 
2.8 
2.8 
2.8 
%7 

2.6 
^5 
2.5 
2.4 
2.2 

2.2 
2.2 
2.2 
%2 
2.2 
Z2 


1.4 
1.2 
1.2 
L2 
LO 

.8 
.7 
.7 
1.0 
1.5 

2.8 
4.0 
3.9 
3.6 
8.4 

8.1 
2.9 
2.5 
2.0 
2.4 

2.6 
2.4 
9.0 
9.6 

ia7 
ia8 

7.2 
7.2 
6w2 
9.6 


2.3 
2.4 
2L4 
X4 
2.4 

2.8 
3.2 
4.0 
4.7 
5.2 

5.6 
6.4 
6.7 
6.6 
6.4 

6.4 
6.8 
6.5 
5.8 
5.5 

5.2 
6.2 
5.6 
6.0 
6.6 

7.2 
6.8 
6.8 
6.8 
6.6 


9.2 
8L6 
8.0 
6.6 
&0 

&0 
4.5 
4.1 
3.7 
8.0 

2:9 
2.8 
8.7 
8.7 

8.8 

&2 
8L2 
&0 
7.9 
6.5 

6.2 
6.0 
6.4 
7.6 
6.9 

6.2 
5.2 
4.9 
5w7 
6.0 
6.3 


6.2 
5.8 
5.7 
6.8 
6.5 

7.6 
8.9 
8.8 
9.1 
9.0 

8.7 
&2 
7.6 
7.0 
6.4 

5.9 
5.5 
5.2 
4.8 
4.5 

4.2 
4.2 
4.0 
4.2 
4.9 

7.9 
13.0 
19.2 
27.4 
83.0 
84.2 


6w4 
7.0 
12.5 
13.5 
14.6 

13.0 
11.5 
13.2 
9.8 
9.5 

&9 
6.8 
6.2 
6.0 

5.8 

5wO 
4.9 

4.8 
4.7 
4.5 

4.8 
4.2 
4.1 
5wO 
7.9 

9.2 
8.4 
7.9 
16u5 
28.5 
32.5 


31.1 
23.4 
15.6 
12.8 
11.1 

lao 

9.0 
&1 
7.5 
7.0 

6.8 
6.7 
6.2 
6.0 
5.7 

5.4 
5.2 
5.9 
8.4 
12.7 

14.5 
14.5 
13.1 
11.9 
12.5 

15.7 
14.4 
12.0 
10.6 
12.0 
14.6 


aa5 

25.5 
17.0 
11.5 

ia4 

9.5 
&4 
&2 
7.1 
6.6 

6.4 
6.9 
7.4 
7.8 
&8 

9.2 
8.4 
7.7 
7.2 
7.0 

7.6 
&5 
&5 
18.0 
35w5 

44.9 
40.5 
53.4 


13.7 
13.8 
13.8 
1Z8 
12.5 

11.9 

ia2 
lao 
ia2 
ia4 

ia2 
ia4 

11.2 
12.8 
16.8 

20.9 
21.9 
18.8 
16.0 
12.2 

10.4 
9.8 
9.8 
9.3 
8.7 

8.5 
8.0 
7.7 
7.2 


54.0 
51.0 
46.0 
43.0 
41,7 

4a2 
87.0 
32.0 
26w5 
22:2 

19.8 
16.8 
14.2 
12.8 
12.5 

21.0 
26.8 
28.1 
26.0 
22:2 

29.2 
82.7 
84.0 
83.7 
28.0 

1&5 
14.5 
12.2 
14.5 
15.6 
14.5 


7.0 
6.7 
6.4 
6.2 
6.0 

5.8 
5.6 
5.9 
6.9 
8.0 

7.8 
7.6 
7.1 
7.0 
7.8 

11.0 
19.8 
31.1 
17.8 
14.3 

12.2 
11.1 
10.1 
9.8 
12.8 

16.9 
17.2 
15.9 
15.7 
15.7 
13.5 


12.7 
14.8 
19.4 
20.5 
19.0 

17.0 
14.0 
11.8 

ia4 

9.4 

lao 

12.2 
13.2 
12.3 

ia5 

9.5 
&7 
&0 
7.5 
7.1 

6w9 
7.1 
7.8 
&5 
9.8 

8.5 
7.7 
9.0 
15.0 
19.5 


12.2 
13.2 
13.5 
12.1 

ia8 

9.6 
&8 
8.2 
7.7 
7.2 

7.0 
6.7 
6.4 
6.8 

ia2 

13.4 

n.1 

11.8 
10.2 
9.2 

a7 

8.3 
7.2 
6.9 
6.7 

6.5 
6.2 
6.0 
6.2 
6.7 


20.7 
19.0 
12.7 

ia5 

9.4 

&6 
7.7 
7.2 
6.7 
&4 

6.3 
6.2 
6.0 
5.6 
5.4 

5wl 
4.8 
4.6 
4.5 
4.2 

4.3 
4.2 
4.1 
4.0 
4.0 

3.9 
3.9 
4.0 
4.0 
3.8 
3.5 


7.6 
9.0 
12.2 
13.2 
12.1 

ia2 

10.0 
11.2 
16.4 
30.0 

2ao 

18.2 
15.2 
12.2 

ia4 

1:1 

8.1 
7.7 
7.7 

8.0 
7.7 
7.7 
7.2 
6.7 

7.0 
7.2 
8.0 
10.8 
9.8 
8.8 


3.4 
8.2 
8.2 
8.5 
4.1 

4.8 
4.7 
4.4 
4.8 
4.9 

4.5 
4.0 
3.7 
3.2 
8.1 

3.0 
8.8 
3.9 
4.7 
4.6 

4.7 
4.6 
5w2 
5.6 
5.6 

5.3 
5.0 
4.7 
4.6 
4.7 


8.1 
7.8 
7.7 
8.0 
8.2 

8.4 
8.4 
7.7 
6.9 
6.1 

5.6 
5.2 
5.0 
4.9 
4.8 

5.4 
10.8 
18.2 
22.0 
23.4 

19.2 
11.8 
11.0 
9.2 
8.1 

8.0 
8.5 
8.1 
7.9 
7.2 


5.2 
5.6 
5.3 
5.2 
5.1 

5.0 
5.2 
5.4 
5.9 
5.8 

5w6 
6.2 
7.5 
9.2 
11.6 

20.0 
18.4 
13.7 

lao 

8.4 

7.7 
6.7 
7.2 
9.8 
13.0 

12.0 

ia7 

9.8 
7.9 
6.8 
5w9 


6.8 
6.2 
6.4 
6.7 
7.0 

7.1 
7.7 
7.2 
7.0 
6.6 

6.3 
6.0 
5.6 
5.2 
4.8 

4.8 
4.8 
4.9 
4.8 
5.1 

4.9 
5.0 
5.2 
4.7 
4.2 

4.0 
3.8 
3.8 
3.6 
3.4 
3.8 


5.5 
5.4 
5.3 
5.3 
5.9 

7.5 
6.2 
5.4 
5wO 
4.5 

4.4 

4.5 
5.0 
5.4 
5w9 

7.9 
10.8 
12:2 
11.2 

ia4 

9.0 
7.1 
6.1 
5.5 
5.2 

5.2 
5.2 
5.0 
4.7 
4.2 
4.0 


4.4 

4.6 
5.2 

4.8 
4.6 

6.0 
5.7 
5.2 
4.9 
4.6 

4.4 
4.5 
4.2 
4.0 
3.7 

3.6 
3.7 
3.8 
3.6 
3.5 

3.4 
3.2 
3.0 
2.9 
2.8 

2.9 
2.0 
2.8 
2.8 
2.6. 
2.5 


3.7 
3.3 
3.3 
3.2 
3.1 

3.0 
2.9 
2.8 
2.6 
2.6 

2:6 
2.8 
2.7 
2.5 
2.6 

2.6 
2:6 
2.7 
6.4 
11.2 

lao 

7.2 
5.8 
5.1 
4.5 

4.1 

8.7 
3.5 
3.4 
3.5 


2.5 
2.4 
30 
2.9 
2.5 

2.2 
2.1 
XI 
2.0 
2.0 

X2 
2.4 
2.5 
2.4 
2.2 

2.2 
2.2 
2.0 
2.0 
1.9 

2.0 
2.6 
2.5 
2.4 
X4 

2.8 
3.4 
3.1 
2.6 
2.4 


•TUB and  aU  similar  headings  la  this  paper  indicate  thebrear  ending  Sept.  30  (eUmatio  lyear),  which 
tndoda  three  mootha  of  the  preceding  calendar  year. 
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SURFACE  WATER  SUPPLY,  1913,  PART  IH. 


Daify  gage  height,  tn/eetj  of  Tennetiee  River  at  Chattanooga,  Tenn,,Jor  the  yean  ending 
Sept,  30, 1874-1913— Contmued. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

Maj. 

June. 

July. 

Aug. 

Sept 

1877. 
1 

X2 
2.1 
1.9 

1.8 
1.8 

1.8 
1.7 
1.0 
1.5 
1.5 

1.4 
1.2 
1.2 
1.1 
1.1 

1.1 
1.1 
1.0 
1.0 
1.0 

1.1 
1.1 
1.6 
2.0 
3.4 

3.2 
2.0 
2.4 
2.?. 
1.8 
1.7 

1.6 
1.5 
1.4 
1.2 
1.2 

1.5 
2.2 
4.0 
3.2 
3.4 

3.2 
2.9 
2.8 
2.5 
2.2 

2.0 
1.9 
1.6 
l.C 
1.7 

2.3 
2.7 
3.2 
3.2 
3.2 

2.8 
2.6 
2.3 
2.3 
2.3 
2.3 

1.6 
1.5 
1.4 
1.4 
1.5 

1.5 
1.6 
1.5 
1.4 
1.4 

1.4 
1.4 
1.4 
1.2 
1.2 

1.2 
1.4 
1.4 
1.5 
1.7 

1.9 
2.2 
2.2 
2.5 
3.4 

3.9 
3.5 
3.1 
2.7 
2.5 

2.2 
2.7 
6.1 
7.5 
6.2 

5.0 
6.2 
5.0 
4.5 
4.2 

4.9 
5.5 
5.2 
4.5 
4.1 

3.R 
3.7 
3.8 
3.5 
3.4 

3.4 
5.2 

6.8 
7.9 
9.8 

14.1 
15.0 
13.4 
10.6 
8.6 

X4 
X4 
2.4 

2.7 
2.5 

2.0 
1.8 
1.8 
1.8 
1.7 

1.6 
1.6 
1.4 

1.6 
1.8 

1.9 
2.2 
2.2 

2.1 
2.0 

2.0 
1.8 
1.8 
2.2 
X4 

2.8 
3.0 
3.0 
3.2 
3.0 
3.4 

7.2 
6.4 
6.6 
5.2 
6.2 

6.2 
7.4 
7.2 
6.6 
6.2 

6.6 
5.2 
4.9 
4.0 
4.2 

4.2 
3.9 
3.8 
3.6 
3.5 

3.4 
3.2 
3.2 
3.4 
4.4 

7.0 
7.8 
7.5 
7.2 
7.8 
8.5 

3.2 
2.6 
1.8 
L7 
2.4 

X2 
Z7 
4.6 
6.9 
6.7 

6.2 
5.5 
5.8 
10.0 
13.6 

18.0 
21.4 
22.7 
23.6 
22.1 

23.2 
20.4 
27.0 
2*.0 
18.6 

13.0 
10.9 
9.5 
8.2 
7.5 
6.8 

8.7 
10.1 
9.1 
7.8 
7.2 

0.5 
5.9 
6.4 
4.9 
5.2 

0.7 
9.0 
11.2 
12.5 
11.4 

10.0 
8.9 
8.2 
7.5 
7.0 

6.6 
6.4 
6.6 
6.7 
6.6 

6.5 
6.5 
6.4 
6.9 
7.2 
9.7 

6.2 
6.8 
6.6 
6.6 
6.7 

6.8 
6.6 
6.2 
6.1 
4.9 

4.6 
4.6 
4.2 
4.2 
4.0 

8.8 
3.8 
8.6 
3.4 
3.4 

3.2 
3.2 
3.2 
3.2 
3.4 

3.4 
3.2 

3.1 

11.6 
11.5 
10.2 
8.9 
8.0 

7.2 
0.8 
7.1 
8.1 
11.6 

13.2 
12.5 
11.0 
9.4 
8.2 

7.8 
7.5 
7.1 
6.8 
6.6 

6.9 
9.0 
11.6 
17.5 
19.2 

16.8 
12.4 
10.7 

8.1 
8.2 
4.4 

6.8 
6.7 

6.5 
6.4 
6.2 
7.0 
12.0 

16.6 
14.8 
13.0 
11.6 
11.6 

9.9 
9.1 
&8 
8.6 
8.2 

7.7 
7.1 
7.1 
6.9 
6.7 

7.8 
10.0 
18.8 
16.7 
16.6 
12.2 

8.6 
7.5 
7.2 
7.2 
8.1 

7.9 
7.7 
7.2 
6.9 
6.6 

6.4 
6.4 
7.4 
8.9 

lai 
ia6 

9.1 
8.2 
7.2 
6.0 

6.2 
5.8 
5.5 
6.2 
6.0 

4.9 
4.6 
4.6 
4.9 
6.2 
6.2 

10.5 
8.2 

ia2 
ia6 

9.8 

9.2 
9.6 
18.9 
22.9 
27.9 

28.7 
96.0 
2a5 
17.9 
17.4 

16.8 
15.0 
13.0 
11.9 
12.2 

14.0 
16.2 
16.7 
14.0 
11.6 

9.8 
9.4 
1X5 
14.4 
12.5 

4.9 
4.7 
4.5 
4.2 
4.4 

4.7 
4.9 
6.0 
6.0 
5.2 

6.8 
8.0 
8.0 
7.1 
6.5 

6.1 
5.8 
5.6 
6.3 
6.1 

6.2 
6.1 
6.8 
6.6 
9.6 

9.2 

8.6 
8.4 
8.2 
7.6 

11.4 

9.8 
8.7 
7.9 
7.4 

7.3 
7.6 
7.6 
7.9 
8.2 

8.1 
8.0 
7.6 
6.9 
6.4 

6.0 
6.8 
6.8 
6.4 
4.9 

4.8 
4.8 
4.8 
4.4 
4.2 

4.0 
3.8 
3.8 
8.6 
3.6 
3.6 

6.8 
6.2 
6.0 
6.0 
5.7 

6.5 
6.9 
7.2 
7.4 
6.9 

6.4 
6.9 
6.6 
6.1 
4.9 

4.8 
4.7 
4.7 
5.2 
6.9 

7.0 
7.0 
6.8 
6.1 

4.7 

4.2 

4.1 
4.0 
4.1 
4.5 
4.6 

8.4 
8.2 
3.2 
8-1 
3.0 

2.9 
X8 
8-0 
8.1 
8.2 

8.2 
8.5 
3.6 
3.6 
8.6 

8.4 
8.4 
8.4 
8.4 

8.5 

8.6 
4.1 
6.1 
4.9 
4.1 

8.7 
8.4 
8.2 
8.6 
4.0 

4.1 
8.6 
3.4 
3.2 
3.1 

8.0 
3.1 
3.0 
2.9 
8.2 

8.4 
8.2 
8.2 
8.2 
8.2 

3.2 
2.9 
2.8 
X7 
2.6 

2.8 
2.7 
2.7 
3.2 
3.0 

X7 
Xfi 
2.4 
2.4 
Z2 

4.0 
8.7 
8-4 
8.1 
2.6 

2.5 
X4 
2.4 

2.8 
X8 

2.4 

2.2 
2.2 
2.0 
2.0 

1.9 
2.6 
2.1 
2.1 
8.1 

8.0 
3.7 
8.6 
4.1 
6.2 

4.7 
4.7 
4.2 
3.6 
8.2 
2.7 

X2 
2.2 
2.6 
2.7 
2.5 

2.2 
2.1 

io 

2.1 
2.2 

2.4 
2.4 
2.2 
2.1 
2.1 

2.1 
2.2 
2.0 
2.1 
1.9 

1.8 
1.6 
1.6 
1.6 
1.2 

1.2 
1.2 
1.1 
1.2 
1.4 
X6 

X4 
2.2 
2.2 
2.2 
2.1 

%0 
1.8 
1.8 
1.7 
1.7 

1.7 
1.7 
1.6 
1.6 
1.6 

1.9 
%2 
XO 
L7 
LS 

L4 
1.3 
1.3 
L4 
L5 

%S 
Z4 
2.4 
%1 
1.9 
1.7 

X8 
3.6 
8.2 
8.1 
%S 

%S 
%0 
1.8 
1.6 
1.4 

1.2 
12 
1.4 
1.6 
%1 

%9 
4.0 
8.7 
8.0 
2.7 

2.4 

2.0 
2.9 
4.2 
8.8 

X9 
X2 
X4 
X8 
3.2 
4.1 

1  ] 

2 

1 

8 

l.j 

4 

1.. 

6 

1.1 

6 

1,4 

7 

2.< 

8 

2-1 

9 

2.i 

10 

2.1 

11 

2.4 

12 

3.5 

13 

3.3 

14 

2-f 

15 

2.5 

16    

2.1 

17 

1  i 

18 

1.6 

19 

1  S 

20 

2.0 

21 

2.6 

22    

2.7 

23 

3.0 

24 

2-8 

25 

o  6 

26 

2  2 

27 

22 

28      

2.2 

20 

22 

30        

1  S 

31 

1878. 
1 

4.0 

2 

3.7 

3 

3.5 

4 

3.5 

6 

3.2 

6 

2.6 

7 

21 

8 

1.9 

9 

1.6 

10 

1.4 

11 

1.2 

12 

M 

13 

1.0 

14 

.9 

16 

.9 

16 

lao 

17 

8.2 

18 

5.6 

19 

4.0 

» 

3.1 

21 

27 

22 

22 

23 

20 

24 

1.9 

26 

20 

26 

21 

27 

1.9 

28 

1.9 

29 

1.8 

30 .- 

1.7 

31 
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Daibf  gogt  hdghty  in  feet,  of  Tennessee  River  at  Chattanooga^  Tenn.^for  (Ac  ywrt 
Sept.  SO,  l^-f-/9/J— Continued. 


Dv. 


Oct. 


Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

Maj. 

JilDe. 

July. 

Aug. 

3.2 

14.5 

5.7 

11.7 

11.0 

5.8 

4.8 

8.8 

1.1 

%2 

3.6 

13.2 

6.3 

11.6 

lae 

7.4 

4.8 

8.8 

1.2 

8.9 

3.4 

12.2 

7.6 

lao 

9.5 

8.4 

4.2 

8.0 

1.2 

4.1 

3.6 

11.7 

7.5 

8.6 

8.5 

8.5 

4.1 

2.8 

1.2 

4.8 

3.2 

11.0 

0.2 

8.3 

7.7 

7.2 

8.9 

2.7 

1.2 

4.0 

Z9 

9.7 

5.6 

9.3 

7.1 

6.5 

8.8 

2.0 

1.2 

8.8 

2.6 

8.0 

4.2 

11.1 

6.7 

6.2 

5.2 

2.4 

1.1 

8.2 

2.4 

6.8 

4.3 

11.1 

6.3 

5.8 

6.4 

2.3 

1.0 

2.9 

2.2 

6.2 

8.1 

lao 

6.0 

5.7 

5.8 

2.2 

.9 

2.9 

2.2 

7.5 

20.3 

lao 

5.9 

6.2 

4.8 

2.0 

.9 

X8 

2.0 

9.2 

23.9 

9.0 

5.6 

8.0 

4.8 

Zl 

1.0 

2.9 

1.9 

10.9 

27.5 

8.3 

5.5 

8.8 

8.9 

2.2 

1.0 

2.6 

1.8 

9.9 

32.8 

8.1 

5.0 

8.2 

3.6 

2.4 

1.0 

2.5 

1.8 

las 

87.7 

7.8 

6.2 

7.4 

3.5 

2.7 

1.0 

2.2 

1.9 

lao 

38.0 

7.3 

5.2 

6.8 

8.9 

X8 

.9 

1.9 

2.0 

11.0 

37.6 

6.8 

5.0 

6.7 

8.9 

X7 

.9 

1.8 

2-0 

11.7 

27.8 

7.6 

4.9 

7.9 

4.0 

X9 

1.1 

2.1 

2.0 

10.8 

17.1 

14.6 

4.9 

8.3 

5.2 

2.5 

1.0 

XO 

2.0 

9.9 

14.0 

18.8 

4.8 

8.2 

5.8 

2.2 

1.0 

1.7 

2.2 

8.6 

14.5 

17.1 

4.7 

8.0 

6.0 

2.0 

1.0 

1.7 

2.2 

7.5 

14.0 

13.9 

4.5 

8.0 

6.9 

1.6 

1.3 

1.2 

%\ 

7.6 

12.8 

11.5 

4.7 

7.4 

5.8 

1.5 

1.2 

1.8 

2.2 

8.2 

10.9 

10.5 

6.6 

7.0 

5.7 

1.4 

1.0 

1.8 

2.5 

8.7 

9.3 

10.0 

6.8 

6.5 

4.7 

1.3 

.9 

2.6 

2.7 

9.0 

8.0 

1X1 

6.8 

6.0 

4.5 

1.8 

1.0 

2.8 

3.2 

8.2 

7.9 

12.1 

6.9 

5.2 

4.2 

1.8 

.8 

8.3 

8.0 

7.2 

7.4 

12.0 

6.8 

4.9 

3.6 

1.2 

.9 

4.0 

10.0 

6.2 

7.0 

11.5 

6.6 

4.7 

3.3 

1.1 

1.2 

4.1 

18.0 

5.5 

6.9 

6.4 

4.6 

3.1 

1.0 

1.7 

8.9 

16.0 

5.1 

7.6 

6.2 

4.4 

8.0 

1.0 

1.9 

8.4 

5.4 

8.2 

5.8 

8.1 

1.8 

X8 

2.4 

5.5 

7.9 

4.2 

9.0 

7.9 

14.5 

5.5 

3.2 

1.8 

2.3 

4.8 

7.2 

4.3 

8.1 

7.6 

14.5 

5.7 

3.0 

1.7 

2.2 

4.5 

6.6 

6.0 

7.6 

9.0 

13.0 

6.0 

3.4 

1.8 

2.0 

4.0 

6.0 

6.2 

9.3 

14.5 

11.7 

6.2 

5.3 

1.9 

1.9 

3.7 

5.6 

6.7 

13.7 

16.9 

9.9 

5.5 

7.8 

2.6 

1.8 

3.7 

6.4 

6.2 

17.0 

15.5 

8.7 

5.2 

6.8 

2.8 

1.7 

4.8 

6.5 

6.8 

15.8 

13.0 

8.0 

4.8 

5.8 

2.6 

1.6 

4.8 

7.8 

5.4 

15.6 

12.3 

7.5 

4.4 

5.6 

4.8 

1.6 

4.7 

9.5 

6.0 

19.0 

10.9 

6.8 

4.2 

4.7 

4.2 

1.5 

4.4 

10.0 

4.6 

24.5 

9.6 

6.4 

4.0 

4.2 

4.2 

1.6 

6.9 

10.0 

4.4 

28.0 

8.6 

6.0 

3.7 

8.9 

4.6 

2.0 

14.6 

9.0 

4.4 

28.4 

8.8 

5.9 

3.5 

3.6 

8.9 

2.1 

16.0 

8.9 

5.4 

28.7 

7.8 

5.8 

3.5 

3.3 

3.7 

2.1 

12.2 

8.0 

12.4 

28.6 

7.0 

5.6 

3.4 

8.2 

3.8 

2.1 

13.8 

7.6 

22.9 

28.6 

6.5 

5.4 

3.2 

8.0 

4.3 

2.0 

17.9 

7.0 

26.8 

81.9 

8.1 

5.2 

8.0 

2.9 

3.6 

2.1 

17.8 

6.5 

26.8 

85.0 

11.1 

4.8 

2.9 

4.4 

3.7 

2.8 

15.6 

6.2 

19.8 

38.3 

12.2 

4.6 

2.8 

3.8 

8.0 

4.3 

12.4 

6.0 

12.0 

37.6 

11.6 

4.8 

2.8 

3.8 

2.8 

4.9 

9.9 

5.8 

9.5 

85.7 

10.6 

4.2 

2.8 

2.8 

2.6 

4.6 

8.0 

5.6 

8.6 

28.0 

11.3 

4.2 

2.7 

2.4 

2.4 

4.2 

7.2 

5.4 

7.9 

21.0 

11.9 

4.2 

2.5 

2.5 

8.4 

3.4 

8.6 

5.6 

7.4 

16.6 

10.6 

5.1 

2.4 

2.6 

3.6 

3.0 

17.0 

5.4 

6.9 

13.9 

9.7 

5.6 

2.3 

2.9 

3.8 

2.7 

21,2 

5.2 

6.4 

12.0 

9.0 

5.8 

2.3 

3.2 

4.0 

2.5 

21.9 

4.8 

6.0 

10.7 

10.1 

7.7 

2.3 

3.1 

4.3 

2.3 

21.6 

4.6 

7.5 

9.7 

13.0 

7.4 

2.2 

3.0 

4.6 

2.3 

17.8 

4.5 

9.3 

9.2 

14.0 

6.6 

2.2 

2.7 

4.8 

2.9 

14.4 

4.3 

9.2 

8.8 

12.6 

5.9 

2.2 

2.4 

2.8 

4.9 

11.4 

4.2 

8.6 

13.7 

5.6 

2.8 

2.2 

2.7 

9.4 

4.2 



8.2 

5.6 

2.0 

2.6 

Sept 


lO. 


U80. 


1.5 
L2 
L2 
1.1 
LO 

1.0 
1.1 
1.1 
1.2 
1.5 

1.6 
1.6 
1.0 
1.7 
1.9 

1.9 
1.9 
1.8 
1.0 
1.0 

1.6 
1.0 
1.7 
1-8 
2.1 

5.0 
7.0 
5.4 
4.4 
3.7 
3.2 


.3 
.3 
.3 
.3 
.2 

.2 
.2 
.2 
.2 
.2 

1.3 
1.6 
2.2 
L9 
1.7 

1.3 
1.3 
1.7 
6.4 
13.4 

11.0 
9.3 
7.4 
5.7 
5.7 

4.1 
3.8 
3.4 
3.0 
2.9 
2.C 


2.4 
X2 
2.1 
2.2 
X2 

2.6 
X8 
X5 
XI 
1.9 

1.5 
1.4 
1.8 
1.2 
1.2 

1.0 
1.0 
1.0 
.9 
.9 

.8 
.8 
.7 
.6 
.6 

.5 
.4 
.4 
.4 
.4 


X4 
2.2 
2.1 
2.4 
X9 

3.1 
8.1 
2.9 
2.8 
X4 

2.8 
3.2 
3.7 
3.8 
8.6 

3.2 
2.9 
X8 
2.2 
XO 

1.8 
1.6 
1.4 
1.5 
1.4 

1.4 
1.5 
XO 
3.1 
4.0 
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SUBPACE   WATER  SUPPLY,  1913,  PABT  m. 


Daily  gage  height,  in  feet,  of  Tennessee  River  at  Chattanooga,  Tenn.,for  the  years  ending 
Sept.  SO,  7^-^iP7^— Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1881. 
1 

3.4 
3.0 
2.7 
2.3 
2.2 

1.9 
1.8 
1.7 
1.6 
1.6 

1.4 
1.4 
1.3 
1.2 
1.2 

1.0 
1.2 
1.2 
1.3 
1.2 

1.2 
l.I 
1.1 
1.0 
1.1 

1.1 
1.0 
1.0 
1.1 
1.0 
1.1 

2.8 
2.7 
2.4 
2.2 
1.7 

1.3 
1.2 
1.1 
1.0 
.9 

.9 

.8 
.8 
.8 
.7 

.7 
.6 
.6 
.5 
.6 

.5 
.4 

.8 
1.0 
1.0 

.9 
1.1 
1.2 
1.3 
2.0 
3.1 

1.2 
1.2 
1.5 
2.2 
2.0 

2.2 
2.4 
2.4 
2.6 
2.9 

3.8 
4.2 
4.2 
4.1 
4.2 

3.7 
3.4 
3.0 
2.7 
2.4 

2.3 
2.2 
2.0 

1.8 
1.8 

1.7 
1.7 
2.3 
7.1 
13.6 

6.8 
9.8 
9.2 
8.4 
6.6 

5.3 
4.6 
4.6 
4.2 
0.0 

6.2 
6.4 
6.6 
6.8 
6.6 

6.9 
5.2 
4.6 
4.0 
3.7 

3.4 

3.2 
3.4 
6.0 
9.8 

9.7 
10.0 
8.6 
6.5 
6.6 

17.5 
23.4 
26.5 
22.0 
15.0 

16.4 
18.1 
17.4 
14.6 
11.2 

8.8 
7.5 
6.7 
6.1 
5.7 

5.5 
6.0 
5.8 
7.3 
7.2 

7.0 
6.6 
6.1 
6.8 
6.5 

6.6 
6.0 
6.0 
6.8 
6.4 
4.6 

6.0 
5.0 
6.1 
6.1 
6.9 

5.8 
5.4 
4.9 
4.6 
4.2 

3.8 
3.7 
3.4 
4.3 
11.8 

17.4 
16.8 
15.3 
12.0 

8.8 

7.9 
15.4 
20.2 
18.4 
15.6 

14.8 
14.2 
14.9 
15.7 
16.9 
16.6 

4.4 

8.2 
3.4 
3.7 
4.8 

6.4 
9.1 
10.8 
11.8 
11.9 

11.8 
12.6 
11.8 
11.2 
10.1 

9.7 
9.3 
8.6 
8.0 
8.6 

13.0 
17.4 
18.8 
17.4 
15.4 

11.3 
9.2 
8.0 
7.0 
6.5 
6.1 

15.8 
14.1 
11.9 
10.1 
8.9 

9.4 
13.5 
21.5 

26.8 
29.5 

29.8 
29.9 
30.3 
30.6 
30.3 

30.2 
33.  G 
37.6 
40.2 
40.1 

39.2 

38.8 
38.8 
37.7 
34.5 

27.3 
18.2 
14.8 
21.2 
29.6 
30.3 

5.9 
6.6 
10.3 
11.0 
10.2 

8.8 
7.6 
7.7 
9.9 
13.6 

16.9 
19.7 
22.4 
21.7 
18.0 

14.7 
12.0 
10.1 
10.4 
12.4 

14.4 

14.4 
13.8 
11.2 
9.7 

8.9 
8.0 
8.7 

29.9 
29.4 
20.0 
18.2 
22.2 

24.4 

23.0 
19.6 
18.6 
20.0 

22.7 
23.4 
23.6 
22.0 
20.5 

21.3 
22.0 
20.5 
18.2 
16.7 

15.5 
14.3 
13.  C 
12.7 
11.6 

10.6 
9.7 
9.3 

9.0 
8.8 
8.1 
7.7 
7.2 

7.0 
6.6 
6.9 
6.8 
6.4 

6.2 
6.1 
6.2 
6.1 
6.1 

10.6 
13.9 
19.8 

19.2 
15.2 
12.9 
11.4 
10.0 

0.2 

8.7 
9.0 
8.8 
8.3 
8.1 

13.2 
19.1 
22.0 
20.0 
17.7 

14.8 
13.3 
13.4 
15.8 
18.9 

21.1 
17.3 
15.5 
14.8 
13.5 

11.2 
9.9 
10.1 
IK  5 
10.2 

9.8 
9.9 
9.8 
9.8 
9.4 

8.8 
8.7 
10.4 
13.3 
13.6 
12.6 

8.0 
8.3 
8.4 
8.1 
7.7 

7.2 
7.0 
7.0 
6.9 

7.8 

8.7 
9.9 
12.2 
15.8 
18.0 

17.9 
16.0 
12.8 
10.8 
0.7 

8.8 
8.0 
7.9 
8.0 
8.4 

0.0 
10.8 
11.8 
10.5 

9.0 

11.2 
9.9 
8.9 
8.4 
7.9 

7.4 
7.2 
7.4 
8.0 
8.5 

9.7 
9.5 

8.8 
9.2 
7.6 

7.2 
7.0 
6.5 
0.1 
5.8 

5.6 
5.5 
8.1 
10.2 
10.1 

9.5 
9.0 
8.2 
7.7 
7.2 

8.8 
8.0 
7.5 
7.0 
6.0 

7.2 
7.2 
6.0 
6.6 
6.4 

6.4 
6.8 
5.5 
6.2 
5.1 

4.8 
4.6 
4.4 
4.2 
4.1 

4.0 
3.8 
3.8 
3.0 
3.0 

4.0 
3.8 
3.6 
3.4 
3.3 
3.2 

6.0 
6.6 
6.0 
5.6 
5.2 

5.0 
5.3 
6.2 
6.1 
4.0 

6.2 
5.7 
5.2 
6.8 
5.0 

5.7 
5.3 
6.3 
5.0 
4.6 

4.5 
5.1 
5.6 
5.7 

5.8 

6.6 
6.8 
6.6 
7.5 
8.7 
8.7 

3.3 
3-4 
3.6 
4.4 

4.5 

4.2 
3.0 
3.0 
4.0 
6.0 

6.1 
4.6 
4.0 
3.6 
8.6 

4.0 
3.0 
3.4 
3.3 

2.8 

2.6 
2.6 
3.2 
3.0 
2.8 

2.6 
2.3 
2.2 
2.2 
2.2 

8.4 
8.8 
10.0 
0.1 
8.6 

8.0 
7.0 
6.6 
6.7 
6.3 

4.0 
4.7 
4.5 
4.7 
5.0 

4.8 
4.7 
5.7 
7.0 
8.1 

7.2 
6.4 
6.0 
6.1 
6.2 

6.3 

6.1 
6.1 
5.0 
4.7 

2.1 
3.1 
3.6 
3.0 
3.6 

3.1 
i6 
2.3 
2.0 
1.8 

1.6 
1.4 
1.4 
1.6 
1.6 

2.0 
2.0 
2.1 
2.0 
1.8 

2.7 
2.2 
1.8 
1.4 
1.3 

1.6 
1.8 
1.7 
1.7 
1.4 
1.2 

4.6 
6.0 
6.3 
6.1 
6.0 

6.0 
6.6 
6.6 
4.0 
4.3 

3.0 

3.8 
3.0 
4-2 
6.0 

6.6 
6.0 
4.8 
4.1 
4.0 

4.3 
4.3 
4.2 
4.0 
3.7 

3.4 
3.3 
3.4 
3.6 
3.7 
3.4 

LO 
.0 

.8 
.7 
.6 

.6 
.8 
.0 
LO 
LI 

3.3 
3.0 
2.Z 
2.3 
L3 

LI 
LO 

.6 
LI 

.7 

.8 
.8 
.6 
.6 
.6 

.6 
.6 
.3 
.6 
.4 
.2 

4.0 
4.3 
4.8 
6.2 
6.1 

6.3 
6.0 
6.4 
4.0 

4.7 

4.4 

4.1 
3.0 
3.7 
3.4 

3-2 
3.2 
4.0 
6.2 
6.1 

4.6 
3.8 
3.2 
2.8 
2.6 

2.4 
2.8 
3.0 
3.8 
4.2 
4.7 

0.1 

2 

5 

3 

.9 

4 

1  1 

6 

.0 

0 

7      

4 

g    

.2 

9             

1 

10    

.1 

11        

.0 

12    

.0 

13 

.0 

14        

.0 

16 

.2 

10 

.2 

17 

.2 

18 

1.4 

19        

5.0 

20 

6.0 

21 

11.6 

22 

23 

24 

25 

26 

27 

28    

8.0 
6.8 
4.2 
3.4 

2.S 
2.6 
2.6 

29 

30 

2.8 
3.0 

81 

18S2. 
1 

6.6 

2 

z 

6.9 
6.3 

4 

6.4 

5 

5.2 

c 

4.8 

7 

4.2 

8 

3.8 

9 

4.1 

10 

4.3 

11 

5.4 

12 

12.1 

13 

21.8 

14 

22.8 

16 

17.2 

10 

las 

17        

7.7 

18 

6.4 

19 

6.5 

20 

4.8 

21 

4.4 

22               

4.6 

23 

4.0 

24 

3.8 

25 

3.6 

26 

3.4 

27 

3.3 

28 

3.0 

29 

2.9 

30 

2.9 

81 
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Daihf  gaffe  height  ^  in  feet,  of  Tenneseee  River  at  Chattanooga^  Tenn.,for  the  yean  ending 
Sept.  30, 1874-1913— Conixnned, 


D«y. 

Oct. 

Nov, 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1881 
L 

S.0 
2.8 
2.8 
2.7 
2.6 

2.6 
2.5 
2.4 
2.2 
2.2 

2.0 
1.9 
1.8 
1.8 
1.8 

1.8 
1.8 
1.7 
1.8 
2.0 

2.9 
4.3 
4.0 
3.4 
8.2 

2.7 
2.2 
2.1 
2.0 
1.9 
2.0 

1.5 
1.2 
L6 
1.3 
1.4 

1.8 
1.7 
Z8 
6.1 
4.8 

3.7 
2.8 
X3 
1.8 
L6 

L8 
1.1 
1.1 
1.0 
.9 

.9 
.9 
.9 
L2 
1.5 

1.8 
1.6 
1.3 
1.5 
1.7 
2.2 

2.4 
Z7 
2.9 
%7 
2.5 

2.2 
2.0 
1.9 
1.8 
1.8 

L7 
1.7 
1.8 
2.0 
i7 

2.8 
2.7 
2.6 
2.4 
2.2 

2.3 
2.6 
2.6 
2.5 
2.2 

2.0 
2.0 
2.1 
3.1 
4.2 

1! 

3.1 
2.7 
2L1 

1.8 
1.6 
1.4 
1.4 
1.3 

L4 
L8 
2L6 
3.3 
3.4 

2.9 
SL5 
2L2 
SLl 
1.8 

L6 
XI 
6.2 
9.9 

ia9 

9.3 

♦  7.6 
6.1 
5w3 

4.8 

4.7 
4.2 
3.7 
3.3 
8.0 

2.8 
2.7 
2.5 
2.2 
2.2 

2.3 
3.7 
3.4 
3.3 
3.4 

3.8 
3.1 
2.9 
2.5 
2.6 

3.4 
4.4 

6.7 
9.1 
10.0 

9.2 
8.1 
7.1 
5.9 
5.3 
4.9 

4.3 
8.9 
3.5 
8.1 
2.9 

2.7 
2.5 
2L5 

3.0 
3.6 

4.1 
3.7 
3.6 
3.3 
3.2 

8.3 
3.5 
3.2 
3.2 
8.8 

5wl 
5w5 
5.3 
5w7 
7.0 

la? 

12.8 
13.0 

ia3 

7.9 
7.0 

4.5 
4.4 
4.1 
3.8 
8.9 

4.5 
7.4 
11.3 
12.8 
12.4 

11.3 
9.4 
8.3 
9.5 

14.4 

16.6 
15.8 
17.0 
19.8 
22.6 

30.1 
85.2 
88.2 
37.9 
33.0 

22.2 
13.7 
11.0 
10.0 
9.7 
9.6 

6w6 
6w4 
6wl 
5.9 
5w5 

5.1 
4.5 
3.9 
3.5 
3.4 

3.6 
5.1 

a7 

9.4 

mo 

12.0 
12.9 
12.1 
12.4 
13.8 

14.8 
13.7 
12.0 
11.0 
11.2 

10.8 
9.3 
&6 
7.9 
7.5 
7.5 

9.4 
9.0 
8.1 
7.6 
7.5 

7.8 
9.4 
10.9 
14.8 
17.6 

16.4 
14.5 
13.3 
13.5 
13.1 

11.8 
10.8 
10.0 
9.9 
10.4 

10.4 
9.8 
9.1 
8.8 
9.2 

9.8 
9.1 
8.4 

11.5 
19.5 
24.6 
25.5 
20.4 

13.7 
13.3 
2L7 
3a4 
3&1 

36.8 
36.4 
84.0 
81.0 
29.6 

28.7 
26.7 
25.1 
25.5 
27.0 

28.9 
23.2 
18.7 
15.7 
13.3 

11.7 

ia3 

9.8 
9.6 

7.9 
7.8 
6.9 
6.6 
6.2 

6.0 
6.5 
8.8 
9.7 
9.8 

9.3 
8.5 
8.2 
7.9 
7.1 

6.7 
6.4 
6.1 
5.8 
5.6 

5.5 
5.4 
5.2 
5.0 
5.0 

5.8 
6.3 
6.8 
6.4 
6.8 
7.4 

9.5 
9.1 
&6 
&2 
7.9 

15.4 
29.3 
86.7 
4a9 
42.8 

42.3 
4a2 
37.3 
35.7 
83.6 

3a2 
24.9 
19.9 
17.6 
1&6 

23L4 

25.8 
27.6 
27.1 
210 

21.0 
20.5 
19.9 
19.2 
16.0 
13.1 

15.1 
24.2 
26.2 
23.6 
16.8 

12.7 
13.8 
16.2 
17.0 
16.9 

17.0 
17.4 
18.3 
18.7 
17.2 

15.6 
14.0 
15.1 
15.6 
14.7 

12.6 
ILl 
17.6 
26.8 
31.4 

82.5 
28.6 
19.8 
13.8 
11.9 

11.5 

ia6 
lai 

9.9 
9.4 

&8 
&2 
9.0 
&5 
7.3 

7.0 
6.8 
6w5 
6.6 
9.5 

14.5 
16.9 
15.1 
13.1 
11.2 

lao 

11.4 
13.6 
13.8 
15.1 

15.4 
13.6 
12.1 
11.6 
11.4 

11.0 
10.3 
9.2 
8.4 
7.8 

7.3 
6.9 
6.6 
6.2 
6.0 

5.9 
5.9 
5.8 
5.6 
5.4 

5.4 
5.4 
5.2 
4.9 

4.8 

4.5 
4.5 
4.5 
4.6 
4.5 

4.4 

4.3 
4.3 
4.3 
4.0 
3.9 

lai 

9.2 
&9 
9.0 
&9 

ia2 

11.4 

ia5 

9.4 

&4 

7.9 
7.0 
&9 
6.4 
6w2 

6.0 
5.8 
5.5 
5.2 
5.2 

4.9 
5.0 
5.0 
4.7 
4.8 

4.8 
4.8 
5.4 
5.2 
4.6 
4.3 

8.8 
8.8 
3.5 
3.3 
3.2 

3.4 

3.7 
4.8 
5.4 
5.3 

5.1 
4.7 
5.6 
6.0 
6.9 

6.5 
5.8 
5.0 
4.5 
4.1 

8.7 
8.6 
8.5 
8.8 
4.6 

4.2 
8.9 
4.2 
4.1 
4.2 

4.1 
3.9 
3.8 
3.8 
3.5 

3.4 
5.0 
5.4 
5.4 
5.2 

5.9 
7,3 

&4 
&6 
&8 

&5 
7.0 
6.3 
6.0 
5.3 

4.7 
4.2 
4.1 
4.2 
4.1 

4.2 
5.0 
10.8 
11.4 

lao 

4.1 
4.0 
3.6 
3.3 
3.0 

2.9 
Z7 
2.7 
2.8 
2.9 

2.9 
8.2 
4.0 
4.0 
8.6 

3-5 
8.2 
2.8 
8.0 
2.8 

2.3 
2.1 
1.8 
1.6 
1.6 

1.6 
1.8 
2.0 
1.8 
1.5 
1.4 

&3 
7.3 
6.8 
7.0 
6.7 

6.5 
6.5 
6.0 
5.8 
5.0 

4.9 
5.1 
6.9 
6.6 
5.0 

4.8 
4.2 
8.8 
4.2 
4.2 

4.0 
3.5 
3.2 
2L9 
2.6 

ZS 
3.0 
3.2 
8.9 
4.1 
8.9 

1.5 
1.4 
1.5 
1.6 
1.9 

1.6 
1.5 
1.7 
2.0 
1.9 

1.6 
1.3 
1.2 
1.3 
1.4 

1.5 
2.4 
2.3 
2.6 
2.5 

2.1 

1.8 
1.6 
1.4 
1.4 

1.8 
1.7 
1.3 
1.3 
1.5 
1.6 

6.1 
9.8 
7.2 
5.5 
6.0 

5.1 
4.0 
8.5 
3.2 
8.1 

3.2 
3.5 
8.5 
8.4 
3.2 

3.1 
2.8 
2.5 
2.2 
2.0 

1.9 
2.0 
1.9 
2.0 
2.2 

2.2 
2.0 
1.8 
1.8 
1.9 
2.1 

1.5 

t       

1.8 

I 

1.1 

4            

.9 

5 

.8 

( 

.7 

7 

.6 

g. 

.5 

} 

.4 

H 

.4 

IL 

.8 

n 

.2 

B 

.2 

u 

.1 

1$ 

.1 

a. 

.1 

n 

.1 

It 

.1 

B 

.0 

» 

.1 

a 

.2 

fi 

.5 

a 

.7 

34 

1.7 
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2.0 

s 
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2.3 
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a 
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1.9 

a 
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2.7 

I 

2.2 
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1.7 
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» ;;' * 
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1.5 

U 

1.6 
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1.5 
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1.5 

11 ;•  • 

1.3 

15 

1.2 

11 

1.1 

17 

1.0 

18 : 

1.0 

» 

1.0 
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StTBFACE  WATEB  SUPPLY,  1913,  PABT  m. 


Daily  gage  height  ^  in  feet  ^  of  Tenneaeu  River  at  Chattanooga,  Tenn.,for  the  years  ending 
Sept.  SO,  1874r'191S-^ntinued. 


Uay. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8«pt. 

1885. 
1 

0.6 

.7 
.7 
.0 
.5 

.5 
.5 
.4 
.4 
.4 

.4 
.8 
.3 
.8 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.3 
.4 

.6 
.7 
.8 
.8 

1.0. 

1.0 

2.7 
8.6 
7.6 
6.1 
6.0 

4.0 
8.7 
3.0 
2.7 
2.3 

2.1 
2.0 
2.3 
3,6 
6.1 

6.1 
6.0 
4.1 
3.6 
3.8 

3.1 
4.4 
3.3 
3.3 
2.8 

2,7 
2.4 
2.4 
4.6 
9.9 
16.6 

1.2 
1.2 
1.1 
1.1 
1.0 

1.0 
1.0 
1.0 
1.0 
.8 

.7 
.7 
.7 
.7 
.7 

.7* 
.6 
.7 
.7 

.8 

1.0 
1.0 
1.0 
.9 
.9 

1.3 
1.8 
1.7 
1.8 
1.6 

16.2 
14.0 
11.0 
8.2 
6.8 

6.6 
11.0 
26.0 
30.4 
20.0 

25.7 
18.4 
12.6 
9.7 
8.6 

7.6 
&9 
6.4 
6.0 
5.9 

6.6 
6.4 
6.4 
6.0 
6.0 

6.8 
6.2 
4.8 
4.8 
4.4 

1.5 
1.5 
1.3 
L2 
1.1 

1.1 
1.1 
1.2 
1.8 
2.1 

2L3 
2.2 
2.0 
2.3 
3.7 

4.1 
4.5 
4.2 
4.1 
8.6 

3.6 
9.0 
12.6 
12.5 

ia7 

9.8 
7.0 
6.6 
4.8 
4.2 
3.8 

5.0 
4.6 
6.3 
5.8 
6.0 

6.8 
5.7 
6.4 
6.0 
8.7 

10.8 
8.2 
&4 
15.8 
2a8 

21.4 
19.4 
18.0 
11.2 
10.2 

9.1 
7.4 
6.1 
6.4 
6.2 

6.1 
5.9 
6.8 
5.4 
5.1 
6.0 

3.6 
3.7 
3.9 
3.9 
3.6 

8.9 
6.5 
6.8 
6.9 
6.6 

6.1 
9.2 
16.0 
17.6 
14.8 

l&O 
22.5 
26.5 
24.5 
1&4 

14.4 

ia4 

8.3 
8.4 
11.4 

16w6 
14.9 
13.4 
11.8 

lai 

8.8 

5.1 
6.2 
8.1 
18.0 
22.1 

2L8 
20.3 
19.5 
14.5 
12.3 

as 

*"5.'2" 

7.3 
9.9 
12.4 
12.0 
12L7 

12.8 
12.9 
14.0 
15.0 
14.4 

13.8 
12.5 
12.4 
1L6 

ia4 

10.3 

7.9 
7,2 
6.9 
6.7 
6.4 

6.3 
6.3 
6.5 
6.8 
7.7 

8.8 
9.6 
9.4 
9.0 
7.9 

7.3 
6.8 
6.6 
6.0 
6.0 

6.8 
6.4 
5.0 
5.0 
6.0 

7.6 
8.4 
&6 

lao 

9.3 
8.5 
8.0 
7.6 

7.2 
7.0 
6.2 
5.8 
5.6 

6.8 
9.0 
12.0 
13.1 
11.6 

lae 

9.4 
8.5 
8.0 
7.2 

6.8 
6.6 
6.2 
6.0 
5.8 

6.8 
7.4 
10.0 

8L5 
8.1 
7.9 
7.8 
7.8 

7.5 
6.9 
6.3 
6.9 
.  6w6 

6.8 
6.0 
6.1 
6.6 
7.0 

7.4 

ae 

9.2 

ao 

7.8 
7.1 

a7 

6.2 

ao 
a7 

a4 
a2 
ai 
a2 

a8 
a3 

lao 

9.4 
9.0 
7.5 
7.0 

a8 
a2 
ao 
•as 
a5 

a4 
ao 
a  2 
a  4 

as 

ao 
as 
a5 
a4 
ao 

a4 

12.4 
14.5 
14.3 
1L9 

9.2 

as 

11.8 
17.0 

3a  6 

4a6 

a3 
ai 
ao 
a9 
ao 

a4 
ao 
as 
ao 
a4 

a2 
ao 

4.8 
4.6 
4.4 

4.2 
4.1 
4.5 

a4 

12.7 

ia5 
las 
ao 
as 
ao 

ao 
a2 
ao 

4.8 
•   4.7 

47.1 
61.0 
62.2 
6a3 

4ao 

41.4 
39.7 
89.3 
3S.2 
33.9 

24.0 

ia4 
lao 

12.0 

ia5 

0.8 
9.0 

ao 
a5 
a3 

ai 

7.8 
7.4 

a  9 
a  7 

a  5 
a  4 
a  4 
ai 
ao 

4.6 
4.5 
4.5 
4.6 
4.6 

4.3 
4.2 
4.0 

ao 
ao 

as 
a  6 
ao 

4.6 
4.3 

4.0 

as 
a7 
a5 
a4 

as 

4.5 
4.6 

ao 
ao 

a2 
as 
ao 
a3 
ia3 

14.0 

a4 
a5 
a7 
a7 

7.3 

7.S 

ao 

9.0 
9.3 

lao 
las 

10.8 
9.5 

as 
a2 

7.8 

a4 
ao 
a  7 

7.6 

a3 

9.8 

las 

9.0 

a4 
as 

9.2 

as 
a4 
a  2 

7.8 

lao 

ia9 
12.8 
9.5 

7.7 

a6 
as 
as 
a4 
a4 

a4 
ai 

4.8 
4.6 
4.3 

4.0 
4.0 
4.2 

4.7 
4.6 

4.6 
4.1 
4.0 
4.0 

as 

a5 
a4 
ao 

4.4 

4.9 

7.6 

7.8 

a3 

ao 
ao 

a3 
a2 
ao 

9.0 

lai 

10.6 

lao 
lao 

14.0 
12.0 

10.6 

ia3 
lao 

11.2 

las 
ia6 

12.2 

lao 

14.0 
12.8 

11.6 
9.0 

as 
ao 

7.2 

a5 

4.7 
4.0 

ao 
as 

a7 
ao 
a4 

4.3 

ao 

a6 
a5 
ao 
a2 
a4 

a7 

4.5 
4.4 

a7 
ai 

2.8 
2.9 
2.9 
2.9 
2.8 

2.8 
2.8 

ai 
a  4 
as 
a4 

7.0 

as 

9.8 
11.0 
11.3 

11.0 
12.5 

lao 
ia6 
las 

11.0 

lao 

9.4 
9.0 

an 

a2 
ao 

7.7 
7.4 
7.0 

as 
ai 
as 
as 
a  4 

a  2 
ao 

4.9 
4.7 
4.6 
4.6 

ai 
ao 

2.8 
2.9 

ai 

as 
a  2 

2.9 
2.9 

a2 

2.9 
2.5 
2.5 

a4 

as 

4.4 

4.2 

a6 
a2 

SL8 

2.6 
2.2 
2.1 
1.9 
1.8 

1.7 
1.0 
1.4 
1.4 
1.3 
1.3 

4.4 

4.2 

ao 
ac 
ao 

ao 

7.0 
7.1 

a7 
a4 

ao 
as 
as 
a4 
ao 

4.8 
4.8 
4.6 
4.5 
4.4 

4.3 
4.1 
4.0 
4.0 
4.6 

a2 

4.4 
3.8 
a  6 
3.6 

as 

1.5 

2 

1.6 

3 

1.8 

4 

1.8 

5 

1.6 

6 

1.4 

7 

1.4 

8 

1.5 

9 

1.5 

10 

1.5 

11 

1.4 

12 

1.3 

13 

1.2 

14 

1.2 

16 

1.1 

16 

1.1 

17 

1.0 

18 

1.0 

ID 

.9 

30 

.7 

21 

1.8 

22 

2.2 

23 

2.2 

24 

2.2 

26 

1.9 

26 

1.9 

27 

L6 

28 

1.4 

20 

1.3 

30 

L5 

81 

1886. 
1 

a4 

2 

as 

8 

a3 

4 

as 

5 

as 

6 

a2 

7 

ao 

8 

2.9 

9 

2.7 

10 

2.6 

11 

2.5 

12 

2.5 

13 

2^5 

14 

2.4 

16 

2.8 

16 

ao 

17 

ai 

18..-. 

ao 

10 

2.9 

20 

2.8 

21 

2.6 

22 

2.4 

23 

as 

24 

as 

26 

as 

26 

ai 

27 

ao 

28 

ao 

29 

ao 

30 

ao 

81 
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IhSif  gage  height,  infeety  of  Tenne»$ee  River  at  ChatUmoogay  Tenn.yjor  the  years  ending 
Sept.  SO,  1874-1913— Continued. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Bept 


1.9 
1.9 

1.8 
1.8 
1.8 

1.8 
1.8 
1.7 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.4 

1.4 
1.4 
1.4 
1.3 
1.3 

1.3 
1.3 
1.3 
1.2 
1.2 

1.2 
1.8 
1.7 
2.0 
2.0 
1.8 


3.1 

3.4 
3.7 
3.5 
2.8 

2.4 
2.0 
1.7 
1.6 
1.5 

1.5 
1.4 
1.4 
1.3 
1.2 

1.2 
1.2 
1.3 
1.3 
1.4 

1.5 
1.6 
1.6 
1.7 
2.0 

2.7 
3.9 
4.7 
4.3 
3.9 
3.4 


1.7 
1.6 
L6 
1.6 
L4 

1.4 
1.4 
1.4 
1.6 
1.6 

1.4 
L4 
1.4 
L4 
L8 

2.0 
2.4 
2.8 
5.2 
6.5 

7.5 
6.0 
7.0 

ia6 

12.6 

13.0 
13.4 
13.7 
ILO 

lao 


8.0 
2.7 
2.4 
2.3 
2.2 

2.1 
2.0 
2.0 
1.9 
1.9 

2.0 
2.0 
2.2 
2.3 
2.1 

2.0 
1.9 
1.9 
1.9 
1.8 

1.8 
1.6 
1.5 
1.5 
1.4 

1.4 
1.4 
1.6 
1.6 
1.6 


6.5 

5.6 
5.0 
4.8 
4.5 

4.5 
5.1 
5.2 
5.2 
4.6 

4.2 

4.0 
7.0 
8.2 
9.0 

9.6 
11.6 

lai 

9.0 
14.0 

16.0 
16.6 
11.2 
8.6 
7.0 

6.6 
6.9 
7.9 
10.0 

lao 

10.7 


1.7 
1.6 
1.6 
1.6 
1.6 

1.6 
1.7 
1.8 
2.1 
8.2 

8.9 
8.6 
8.6 
4.1 
3.9 

8.6 
3.5 
4.1 
3.9 
8.9 

3.8 
3.8 
8.6 
8.4 
8.9 

3.6 
8.7 
4.1 
4.9 
5.5 
5.4 


11.0 

ia5 

10.0 
9.0 
8.2 

7.5 
7.0 
6.4 
6.0 

5.8 

&6 
5.3 
5.0 
5.0 
5.5 

6.2 
6.8 
7.0 
6.5 
6.1 

5.7 
5.4 
5.1 
13.0 
19.6 

21.8 
20.8 
17.4 
14.0 
13.8 
15.3 


8.0 
14.5 
14.7 
11.5 

9.7 

8.1 
6.8 
6.1 
5.8 
7.4 

10.2 
10.9 
11.2 
13.2 
14.5 

13.1 
14.9 
21.4 
25.7 
24.8 

20.2 
14.6 
11.0 
9.2 

7.8 

7.4 
7.0 
6.6 
6.1 
5.9 
5.6 


16.2 
12.7 

ia3 

14.1 
19.0 

21.0 
21.8 
15.2 
11.9 
10.9 

9.7 
9.7 
9.2 
8.6 
9.0 

12.8 
13.4 
12.4 
11.5 

ia6 

17.0 
19.0 
17.8 
19.0 
23.2 

25.3 
26.8 
27.3 


5.4 
5.3 
5.2 
5.4 
6.2 

6.8 
7.0 
7.2 
7.5 
8.8 

9.4 
10.9 
11.2 
10.8 

9.5 

9.0 
8.4 
7.5 
6.8 
6.4 

6.6 
6.6 
6.4 
6.3 
9.4 

11.2 
ILl 
9.9 
8.8 


27.3 

2ao 

17.1 
14.5 
11.2 

9.2 
8.0 
7.4 
16.0 
21.7 

24.0 
19.4 
14.3 
10.3 
9.8 

8.9 
8.0 
7.5 
7.0 
6.6 

6.2 
5.9 
5.6 
6.4 
6.1 

5.8 
5.6 
5.5 
5.4 
5.3 
5.2 


8.0 
7.0 
6.4 
6.0 
5.9 

5.7 
5.5 
5.8 
5.0 
4.9 

5.4 
5.5 
5.9 
5.1 
5.7 

5.6 
5.8 
5.1 
4.9 
4.8 

5.2 
6.7 
6.4 
6.6 
7.2 

11.6 
22.6 
22.5 
19.8 
24.5 
27.0 


6.2 
5.2 
5.1 
5.0 
5.0 

5.0 
5.0 
&0 
4.9 
4.9 

4.9 

4.8 
4.8 
4.7 
4.7 

4.6 
4.6 
4.5 
4.4 
4.3 

4.2 
4.2 

lao 
a2 

18.0 

20.0 
21.2 
16.0 
11.0 
7.3 


23.6 
18.1 
14.2 
11.2 
10.1 

8.9 
8.1 
8.1 
8.1 
11.0 

19.7 
22.4 
18.4 
13.9 
11.2 

9.5 
8.4 
7.6 
7.2 
6.9 

6.4 
6.0 
5.8 
5.6 
5.4 

5.1 
5.0 
4.8 
4.7 
4.6 


6.6 
6.2 
6.0 
5.8 
^7 

5.6 
5.6 
5.6 
5.9 
5.5 

5.4 
5.4 
5.3 
5.3 
5.2 

5.1 
5.0 
5.0 
4.8 
4.7 

4.7 
4.6 
4.6 
4.6 
5.2 

5.8 
6.0 
6.0 
5.5 
5.1 
5.0 


4.6 
4.6 
4.6 
4.3 
4.2 

4.2 
4.1 
4.0 
4.1 
4.5 

4.9 
5.0 
5.1 
4.9 
4.9 

4.8 
4.5 
4.4 
4.8 
5.0 

5.0 
5.1 
5.0 
7.8 
9.6 

9.6 
8.8 
7.4. 
7.6 
7.8 
8.1 


6.8 
8.0 
9.1 
9.5 
9.4 

9.3 

lai 

10.4 
9.7 
9.5 

8.9 
8.5 
7.0 
5.9 
5.5 

5.2 
&0 
4.9 
4.8 
4.6 

4.5 
4.5 

4.5 
4.7 
4.8 

4.6 
4.5 
4.0 

3.8 
3.7 


8.3 

8.4 
9.2 
7.9 
7.0 

6.0 
5.4 
5.0 
4.6 
4.4 

4.4 

4.2 
4.0 
4.0 
4.1 

4.0 
4.0 
3.9 
3.8 
3.7 

3.6 
3.6 
3.7 
3.6 
3.4 

3.6 
2.8 
3.9 
6.8 
7.6 


3.6 
3.5 
3.4 
3.4 
3.4 

3.3 
8.7 
4.6 
5.4 
5.6 

5.0 
4.4 

3.8 
3.1 
2.8 

2.5 
2.3 
2.0 
2.0 
1.9 

2.1 
2.2 
2.6 
3.2 
3.4 

3.2 
3.2 
3.4 
3.4 
3.5 
3.6 


7.1 
6.0 
5.0 
4.4 
4.0 

3.7 
3.8 
3.8 
3.7 
3.7 

3.5 
3.4 
3.8 
3.7 
3.7 

3.5 
3.1 
3.1 
3.0 
3.5 

2.8 
3.0 
3.0 
3.0 
2.4 

2.6 
2.0 
1.9 
1.8 
2.0 
2.0 


3.6 
3.4 
3.3 
3.5 
8.4 

ia6 

9.1 
8.2 
7.7 
6.3 

5.7 
5.0 
4.5 
4.2 
3.0 

3.8 
3.6 
3.6 
4.1 
4,1 

4.3 
4.0 
3.8 
3.7 
3.3 

3.3 
3.6 
4.8 
5.8 
5.4 
4.6 


2.0 
2.6 
2.4 
2.4 
2.6 

2.8 
3.3 
2.9 
2.8 
2.6 

2.5 
2.9 
3.0 

2.8 
2.8 

2.9 
2.7 
2.2 
2.0 
2.0 

2.2 
2.7 
4.9 
0.2 
5.0 

4.2 
3.4 
3.0 
3.2 
2.4 
2.6 


4.0 
3.4 
3.0 
2.8 
2.6 

2.4 
2.2 
2.2 
2.1 
2.0 

2.0 

1.8 
1.7 
1.7 
1.6 

1.5 

1.5 
1.4 
1.3 
1.4 

1.4 
1.4 
1.4 
1.4 
1.3 

1.4 
1.5 
1.9 
2.2 
2.4 


3.5 
6.0 
7.9 
7.0 
6.6 

6.5 
7.5 
7.4 
9.6 
9.4 

9.1 
9.0 
11.2 
10.5 
9.7 

6.0 
8.6 
11.3 
11.5 
10.7 

9.0 
7.4 
6.6 
7.6 
7.1 

6.5 
6.5 
4.9 
4.5 
4.0 
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fttTBFACB  WATBB  STTPPLT,  1913,  PART  m. 


DaUff  gage  height,  in  feet,  of  Tennei»ee  River  at  ChaUanooga,  Tenn.,for  the  yean  i 
Sept,  SO,  IsrAr-lSlS—Conixaued. 


D«y. 

Oct, 

Not. 

D«J. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1880. 
1.... 

3.8 
8.5 
3.4 
3.3 
3.1 

4.0 
8.2 
2.8 
4.6 
6.3 

5,7 
5.8 
6.0 
4.2 
5.5 

5.7 
6.3 
4.8 
4.4 
4.2 

4.0 
4.2 
4.0 
5.2 
7.6 

10.7 
13.4 
20.0 
18.5 
15.5 
11.6 

4.8 
4.5 
4.3 
3.0 
3.6 

3.3 
3.1 
2.8 
2.7 
2.6 

2.5 
2.4 
2.4 
2.3 
2.2 

2.2 
2.3 
2.3 
2.3 
2.2 

2.2 
2.1 
2.2 
2.1 
2.2 

2.3 
2.4 
2.4 
2.4 
2.6 
2.8 

8.4 
6.5 
7.4 
7.1 
6.7 

6.4 
6.0 
6.4 
6.8 
13.6 

20.0 
21.0 
18.5 
17.5 
18.0 

16.8 
15.4 
15.0 
16.1 
16.6 

10.8 
10.0 
8.6 
7.0 
7.2 

7.0 
6.6 
6.1 
5.0 
6.7 

2.7 
2.7 
2.8 
4.7 
4.8 

6.4 
4.8 
4.8 
6.6 
8.0 

11.3 
10.0 
8.7 
0.1 
0.6 

8.7 
8.5 
10.3 
10.5 
10.0 

11.3 
0.0 
0.5 
10.3 
10.0 

0.5 
8.0 
7.4 
7.4 
7.0 

5.6 
6.8 
6.1 
4.0 
.4.7 

4.5 
4.4 
4.2 
4.0 
4.3 

4.5 
4.7 
4.0 
5.1 
6.6 

5.1 
4.2 
4.3 
4.5 

4.8 

5.5 
6.6 
6.0 
6.1 
5.7 

6.1 
4.6 
4.2 
4.7 
4.7 
4.5 

7.7 
7.6 
7.4 
6.6 
6.0 

5.6 
5.4 
5.2 
5.0 
4.0 

4.7 
4.6 
4  4 
4.3 
4.2 

4.0 
3.0 
3.8 
3.7 
3.6 

3.6 
3.5 
3.5 
3.8 
4.0 

4.0 
3.8 
3.7 
3.6 
4.4 
4.8 

6.5 
6.8 
6.6 
6.2 
6.3 

8.5 
0.4 
10.4 
11.3 
1Z2 

1Z4 

11.8 
10.0 
0.1 
8.1 

7.6 
7.0 
8.0 
0.6 
10.6 

11.3 
12.0 
12.3 
12.2 
0.8 

8.5 
0.2 
10.2 
11.6 
13.0 
14.0 

4.0 
6.2 
5.1 
5.0 
6.0 

4.8 
4.7 
4.6 
4.7 
4.0 

4.7 
4.6 
4.6 
4.0 
4.6 

5.4 
7.2 
0.2 
8.2 
7.5 

7.0 
0.6 
13.0 
12.3 
11.7 

10.0 
8.3 
7.3 
6.6 
7.7 
8.8 

14.6 
13.5 
12.8 
11.6 
10.5 

0.8 
8.0 
7.6 
7.5 
8.1 

8.8 
8.7 
8.0 
6.8 
6.2 

6.6 
20.0 
20.6 
20.2 
27.2 

20.0 
27.1 
21.0 
16.0 
10.1 

8.5 
8.3 
8.0 

&0 
7.8 
7.3 
7.4 
7.2 

7.8 
8.3 
11.5 
10.3 
20.4 

17.8 
14.7 
12.0 
10.0 
0.8 

0.6 
0.0 
0.3 

8.5 

7.8 

7.3 
7.1 
7.2 
7.4 
12.1 

18.7 
26.4 
34.8 

7.7 
7.2 
6.0 
6.0 
7.6 

7.8 
7.3 
6.8 
6.3 
6.8 

5.4 
4.0 
4.5 
4.0 
3.7 

3.3 
3.2 
3.5 
5.0 
7.3 

8.0 
0.5 
0.3 
8.7 
8.0 

7.4 
6.0 
6.5 
6.8 
6.1 
4.6 

40.2 
42.6 
41.0 
34.4 
23.0 

15.1 
14.2 
14.4 
12.8 
11.2 

10.0 
0.2 
8.6 
8.7 
0.7 

13.7 
15.1 
14.0 
13.0 
11.7 

12.4 
14.0 
20.0 
25.5 
27.2 

26.0 
21.4 
15.4 
13.0 
11.0 
10.7 

4.7 
5.1 
5.6 
6.4 
6.1 

4.0 
4.6 
4.1 
3.0 
3.6 

3.3 
3.3 
3.2 
3.0 
4.6 

6.6 
6.4 
7.4 
7.0 
8.2 

8.1 
7.8 
7.2 
5.6 
4.1 

4.0 
4.0 
3.0 
4.1 
4.4 

10.0 
0.8 
0.4 
0.7 

12.2 

14.0 
13.6 
13.4 
11.0 
10.5 

0.6 
8.7 
8.0 
7.5 
7.1 

6.0 
7.1 
0.4 
16.6 
».4 

18.2 
14.3 
11.3 
0.6 

8.7 

8.4 
8.4 
8.5 
8.4 
8.1 

4.6 
4.4 

4.5 
4.6 
4.5 

4.0 

5.0 

4.6 

>  4.2 

3.0 

3.7 
8.6 
3.4 
3.3 
8.2 

3.4 
3.3 
3.4 

3.8 
3.6 

14 
8.2 
3-0 
2.8 
2.8 

2.7 
2.7 
2.7 
2.8 
3.0 
3.5 

7.6 
7.1 
6.7 
6.8 
7.0 

7.5 
8.0 
0.1 
8.7 
8.7 

8.1 
7.7 
7.2 
6.7 
6.6 

7.8 
0.3 
8.6 
7.0 
8.8 

10.7 
11.0 
11.0 
11.6 
0.2 

7.8 
7.4 
8.0 
8.1 
7.4 
6.8 

7.6 
8.0 
12.4 
11.2 

7.8 

7.3 
6.6 
6.1 
4.7 
4.5 

4.4 

4.2 
5.0 
5.8 
7.2 

10.0 
10.6 
10.4 
10.7 
10.3 

0.0 
8.2 
7.4 
6.4 
5.6 

4.8 
4.0 
4.0 
3.0 
6.2 

6.1 
5.6 
5.3 
6.3 
5.2 

5.3 
5.2 
4.0 
4.7 
4.5 

4.5 
4.4 

4.0 
8.0 
4.0 

4.1 

4.0 
3.0 
3.7 
3.6 

3.7 
3.8 
3.7 
3.8 
4.0 

4.0 
3.0 
8.0 
3.5 
8.1 

6.0 
5.2 
5.6 
6.0 
6.8 

8.2 
8.0 
7.0 
5.0 
5.2 

4.6 
4.0 
4.0 
3.8 
4.2 

5.1 
5.3 
6.0 
5.8 
5.2 

4.6 
4.4 

4.0 
3.8 
3.6 

3.5 
3.6 
4.8 
7.5 
0.0 
0.2 

3.2 
2.0 
2.0 
3.0 
3.0 

3.  a 
3.0 
2.9 
2.8 
2.7 

2.7 
3.0 
2.7 
2.5 
2.3 

^1 
2.0 
8.2 
4.7 
4.7 

4.1 
3.5 
3.2 
3.2 

4.1 

6.0 
7.5 
7.7 
7.0 
6.3 
6.2 

7.6 
8.3 
0.7 
10.1 
10.1 

0.3 
0.2 
8.6 
7.4 
6.7 

5.7 
5.1 
5.0 
5.6 
5.6 

6.6 
7.4 
6.6 
6.4 
5.6 

4.0 
4.4 
4.1 
3.8 
4.3 

4.3 
4.5 
4.5 
4.2 
4.1 
4.3 

5.8 
6.2 
4.7 
4.7 
4.8 

4.5 
5.2 
5.7 
6.6 
7.5 

7.2 
6.3 
6.8 
5.2 

4.8 

4.2 

3.8 
3.7 
3.3 
8.1 

2.6 
2.5 
3.8 
4.0 
8.3 

3.8 
3.6 
8.0 
3.8 
6.4 
6.6 

4.3 

2. 

4.0 

3 

3.8 

4. 

3.0 

6 

4.0 

6. 

6.2 

7 

6.0 

8. 

5.7 

0 

4.6 

10 

4.1 

11 

4.0 

12 

3.7 

18 

3.6 

14 

3.2 

16 

3.0 

16 

2.7 

17 

2.4 

18 

7.6 

10 

8.0 

20 

7.2 

21 

6.4 

22. 

4.8 

23 

4.3 

24 

4.8 

26 

7.4 

26 

7.4 

27 

6.7 

28 

6.8 

20..- 

6.4 

30 

5.5 

31 

1800. 
1 

7.6 

2 

5.6 

8 

5.7 

4 

4.0 

6 

3.6 

6 

3.3 

7 

3.6 

8 

3.8 

0 

2.8 

10 

18 

11 

3.0 

12. 

3.4 

13 

Zli 

14 

4.6 

16 

4.0 

16 

4.0 

17 

3.7 

18 

4.0 

10 

5.3 

20 

8.7 

21 

3.7 

22. 

5.8 

23 

3.5 

24 

3.3 

26 

3.4 

26 

4.0 

27 

4.3 

28. 

4.0 

20 

8.8 

30 

5.3 

81 
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Daify  goge  heigfU,  in  feet,  of  TenntMrne  River  at  ChaUanooga,  Tenn,ff&r  the  years  ending 
Sept,  30,  i^-f-i^i^— Continued. 


Dv. 


Oct. 


Nov. 


Dee. 


Jan. 


Feb. 


Har. 


Apr. 


Max. 


June. 


Jnlj. 


Aug. 


Sept 


van. 


7 

8-.... 
9. A. 
» 


II- - 

U.. 
11. 
li.. 

11. 
17.. 
IS.. 
H. 
30.. 


a., 
a. 

It. 

25.. 

s... 

J7.. 
&. 

9.. 
».. 

a.. 


1882. 


U.. 
II. 
Q.. 
14.. 
IS.. 


16.. 
17.. 
18.. 
».. 
». 

M  . 

a.. 

25.. 


26.. 

r.. 

».. 
».. 
».. 

n 


9.4 
8.1 
7.7 
7.2 
0.4 

6,7 
5.2 
5.2 
5.5 
5.3 

4.8 
4.6 
4.4 
4.2 
8.9 

3.7 
3.7 
3.7 
4.2 
4.0 

4.0 
3.8 
5.3 
7.2 

8.8 

9.2 
9.5 
8.6 
7.6 
7.1 
7.0 


1.8 
1.9 
1.9 
1.8 
1.8 

1.7 
1.7 
1.6 
1.7 
1.7 

1.8 
1.8 
1.7 
1.7 
1.7 

1.6 
1.6 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.4 
1.4 
1.4 


6.8 
6.6 
5.7 
5.3 
5.0 

4.6 
4.4 

4.8 
4.0 
3.9 

3.8 
3.6 
3.5 
3.4 
3.3 

3.2 
3.2 
3.0 
3.2 
3.1 

3.1 
3.1 
2.9 
2.8 
2.8 

2.7 
2.6 
2.6 
2.5 
2.4 


1.3 
1.3 
1.3 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.5 
1.7 
2.7 
8.6 
4.1 

3.5 
2.8 
2.5 
2.4 
X5 

%Z 
2.4 
3.0 
4.6 
6.2 

6.7 
6.3 
5.6 
4.7 
4.0 


2.4 
2.4 
2.3 
2.3 
2.3 

2.5 
2.8 
2.9 
7.1 
&1 

&2 
7.7 
7.4 
6.4 
3.7 

4.2 
3.9 
3.9 
4.0 
4.0 

3.9 
3.9 
3.9 
3.9 
4.3 

4.6 
9.4 
12.5 
12.9 
12.4 
9.3 


3.7 
3.2 
X9 
2.8 
5.6 

6.1 
6.6 
8.6 

ia8 
lao 

10.2 
8.5 
6.8 
5.7 
5.1 

5.0 
5.2 
6.3 
4.8 
4.6 

4.2 
4.0 
3.8 
3.7 
4.1 

4.0 
&1 
10.2 
9.6 
8.4 
7.8 


7.7 
7.8 
9.9 
14.1 
15.5 

15.2 
10.4 
&2 
7.1 
6.3 

6.5 
8.9 
10.7 
10.0 
9.2 

7.3 
7.8 
7.5 
7.5 
7.6 

7.3 
&2 
12.5 
15.3 
14.0 

13.6 
11.2 
9.7 
7.9 
7.9 
8.9 


6.6 
6.6 
8.1 
8.8 
8.7 

8.4 
9.0 
9.8 
10.0 
9.3 

8.1 
8.3 
11.2 
22.9 
32.9 

37.1 
37.9 
35.2 
26.3 
18.7 

19.0 
19.0 
17.4 
14.9 
12.2 

ia6 

9.7 
8.5 
7.7 
6.9 
6.8 


9.8 
13.2 
16.1 
19.8 
22.6 

21.6 
18.3 
16.9 
14.5 
21.0 

27.8 
34.3 
86.5 
37.5 
35.5 

29.0 
21.1 
19.7 
18.2 
16.5 

15.6 
18.8 
24.0 
27.7 
29.0 

26.7 
20.6 
19.0 


6.5 
6.2 
6.0 
5.8 
5.5 

6.4 

5.3 
5.8 
8.1 
11.5 

11.3 

ia5 

&9 
7.7 
7.2 

7.4 
8.0 
7.9 
7.5 
7.7 

7.9 
8.9 
8.9 
8.7 
7.9 

7.6 

6.7 
6.4 
5.0 


18.6 
17.6 
15.6 
13.8 
15.4 

20.0 
28.6 
29.1 
34.5 
37.6 

38.9 
37.6 
33.6 
27.0 
22.2 

19.8 
18.1 
15.8 
13.5 
12.8 

11.8 
10.8 
10.7 
10.8 
10.6 

10.4 
10.5 
14.1 
13.6 
13.0 
13.1 


6.7 
5.6 
6.5 
5.3 
5.1 

5.0 
4.9 
6.0 
6.0 
7.1 

8.0 
7.9 
7.6 
7.6 
6.8 

6.2 
5.9 
6.5 
7.5 
8.2 

8.2 

7.8 
7.6 
8.4 
9.6 

9.5 
10.0 
10.6 
10.3 
9.7 
9.4 


16.4 
16.3 
16.3 
15.7 
15.1 

12.6 
11.6 
10.8 
9.8 
9.6 

9.8 
9.9 
10.6 
11.3 
12.2 

10.8 
9.4 
&4 
&2 
7.9 

7.9 
7.6 
7.4 
7.4 
7.5 

7.5 
7.4 
7.2 
6.5 
6.2 


9.1 
8.3 
7.4 
6.8 
6.5 

8.5 
21.7 
31.6 
34.2 
34.3 

31.0 
26.6 
18.0 
12.9 
11.7 

ia9 
lao 

9.4 
8.8 
12.3 

16.2 
16.3 
15.5 
14.8 
13.5 

13.7 
13.6 
10.4 
9.1 

8.8 


6.9 
6.7 
6.6 
6.5 
5.2 

6.1 
4.9 
4.7 
4.6 
4.6 

4.4 

4.8 
4.2 
4.1 
4.2 

4.2 
4.5 
4.7 
4.7 
4.6 

4.5 
4.3 
4.1 
4.0 
3.8 

8.9 
4.0 
4.1 
4.1 
4.7 
5;3 


8.7 
8.2 
7.6 
7.3 
7.4 

7.0 
6.6 
6.3 
6.2 
5.9 

5.6 
5.7 
5.7 
5.5 
6.3 

5.2 
5.1 
4.8 
5.1 
5.6 

6.1 
6.5 
6.9 
7.1 
7.6 

7.8 
6.7 
6.2 
5.8 
5.7 
5.6 


6.8 
6.6 
5.3 
4.8 
4.4 

4.1 
8.9 
4.1 
4.6 
4.7 

6.6 
7.0 
6.5 
6.7 
5.6 

6.7 
5.8 
6.1 
6.» 
7.3 

6.8 
6.8 
6.5 
7.1 
7.4 

7.6 
6.2 
4.9 
4.8 
4.1 


5.6 
5.4 
5.5 

5.8 
8.8 

9.2 
9.3 

8.7 
8.6 
&3 

7.8 
8.0 
8.1 
7.8 
6.0 

5.3 
4.8 
4.4 
4.4 

4.3 

7.0 
7.8 
7.4 
7.1 
6.9 

6.8 
6.7 
7.3 
7.5 
7.2 


3.9 
3.8 
3.6 
3.6 
3.6 

3.6 
3.4 
3.2 
3.3 
4.6 

6.1 
4.4 

3.9 
3.5 
3.1 

2.9 
2.8 
2.7 
4.1 
5.0 

4.6 
4.0 
3.8 
3.6 
3.5 

3.6 
3.5 
3.6 
3.7 
3.8 
5.7 


6.6 
5.6 
5.5 
5.4 
6.6 

&9 
11.2 
11.8 
10.1 

8.6 

9.0 
9.5 
9.4 

8.9 
8.7 

8.5 
8.4 
8.1 
7.5 
7.2 

6.9 
6.2 
5.6 
5.4 
5.2 

5.0 
4.6 
4.5 
4.3 
4.1 
3.8 


&3 

10.3 
16.1 
16.4 
12.0 

&7 
6.9 
6.8 
5.1 
4.6 

4.4 

4.0 
4.0 
3.9 
3.8 

3.6 
3.6 
3.4 
3.0 
3.0 

3.4 
4.0 
4.6 
5.5 
5.6 

7.7 
&2 
8.1 
7.0 
6.4 
6.1 


4.2 
4.1 
4.2 

4.0 
4.1 

4.9 
4.2 

3.8 
3.5 
3.3 

3.3 
3.1 
3.5 
3.6 
3.7 

3.5 
3.1 
2.9 
2.8 
2.8 

3.0 
2.9 
2.9 
3.0 
2.7 

2.8 
3.2 
3.6 
4.4 
3.8 
3.3 


6.4 
4.7 
4.3 
4.2 

6.1 

6.1 
6.2 
6.2 
5.8 
4.9 

4.4 

3.9 
3.6 
3.5 
3.6 

3.6 
3.5 
3.2 
2.9 
2.7 

2.6 
2.5 
2.4 
2.3 
2.2 

2.2 
2.1 
2.0 
1.9 
1.9 


2.1 
1.8 
1.7 
1.5 
1.3 

2.2 
2.1 

2.0 
2.0 
1.9 

2.0 
1.8 
2.1 
2.1 
2.1 

3.1 
4.5 
4.1 
3.5 
3.0 

2.8 
3.0 
2.6 
2.3 
2.3 

3.6 
3.6 
8.1 
2.6 
2.4 
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Daily  gage  height,  in  feet,  of  Tennessee  River  at  Chattanooga,  Tenn,,for  the  years  ending 
Sept.  30, 187Jhl91S—CoTLXm}xeA. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aog. 

86pt 

1893. 
1 

2.2 
2.0 
1.9 
1.8 
1.7 

1.6 
1.6 
1.6 
1.5 
1.6 

1.6 
1.6 
1.4 
1.4 
1.4 

1.4 
1.4 
1.3 
1.3 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

2.6 
2.6 
2.4 
2.4 
2;6 

2.6 
2.9 
3.1 
2.9 
2.9 

2.6 
2.5 
2.4 
2.6 
2.0 

1.7 
9.6 
6.4 
6.7 
6.2 

4.1 
3.4 
3.1 
2.8 
3.1 

3.3 
4.9 
4.6 
4.0 
3.6 
3.2 

1.1 
1.2 
1.2 
1.6 
XO 

2.3 
2.4 
2.4 
2.9 
4.4 

6.9 
6.6 
7.0 
4.4 
4.2 

4.8 
6.6 
6.2 
6.4 
6.2 

6.5 
4.8 
4.4 
4.2 
3.9 

3.4 
8.1 
3.0 
3.0 
3.6 

8.1 
8.0 
2.8 
2.7 
X6 

X5 
2.4 
2.4 
2.8 
X4 

2.6 
4.8 
8.8 
8.6 
3.5 

3.0 
2.8 
2.7 
2.6 
X6 

X6 
2.6 
2.5 
X5 
2.4 

2.6 
2.6 
2.8 
2.7 
2.6 

4.1 
4.0 
8.8 
8.7 
8.6 

8.6 
8.3 
32 
3.2 
3.0 

2.9 
2.7 
2.6 
2.6 
8.8 

8.4 
6.8 
8.1 

8.7 
8.4 

9.1 
9.8 
8.9 
7.8 
6.7 

5.8 
5.2 
4.8 
4.8 
8.9 
8.3 

X6 
8.9 
3.7 
4.1 
4.3 

4.7 
4.7 
4.6 
4.1 
4.0 

8.7 
8.2 
8.1 
8.0 
2.9 

3.0 
8.2 
8.5 
8.8 
8.9 

3.9 
8.5 
8.8 
8.1 
2.9 

2.8 
2.7 
2.6 
2.5 
2.7 
8.1 

3.4 

8.4 
4.7 
5.7 
6.6 

6.3 
5.2 
4-7 
4.0 
3.8 

3.4 
2.9 
2.9 

8.1 
8.1 

3.4 
8.7 
3.8 
4.4 
5.3 
7.1 

2.9 
8.4 
8.8 
8.9 
8.6 

8.1 
4.9 
6.1 
9.6 
9.0 

8.6 
7.9 
8.8 
8.0 
7.8 

7.8 
7.1 
7.2 
6.3 
6.0 

6.3 
5.0 
5.0 
5.2 
6.8 

6.2 
6.4 
6.4 
5.1 
6.0 
4.9 

ia4 

12.1 

ia6 

8.6 
8.0 

7.7 
7.0 
6.6 
6.1 
6.2 

8.5 
14.7 
21.8 
23.6 
22.6 

21.8 
23.6 
29.4 
82.4 
83.4 

82.8 
28.5 
18.2 
12.3 

ia4 

9.8 

a4 

8.2 

6.1 
6.0 
4.9 
6.6 
21.0 

25.5 
23.9 
19.7 
16.1 
16.0 

16.7 

15.4 
15  2 
14.1 
12.2 

ia3 

9.5 
8.6 
8.4 
8.8 

&5 
8.7 
8.8 
8.2 
7.9 

7.0 
7.7 
7.7 

8.4 
9.1 
8.0 
8.9 
8.7 

0.0 
0.1 

8.8 
8.8 
0.4 

11.1 
11.7 
11.5 
12.0 

ia6 

0.5 
8.4 
7.6 
7.0 
6.7 

6.3 
6.0 
6.8 
5.7 
6.4 

6.8 
6.8 
6.8 
5.0 
5.8 
5.7 

7.7 
8.2 
0.4 
0.7 
0.6 

9.3 
8.5 
8.2 
7.9 
7.2 

6.0 
6.6 
6.7 
7.2 
7.0 

6.0 
6.8 
7.8 
7.4 

7.7 

7.1 
8.8 
8.7 
8.1 
7.7 

7.3 
7.0 
6.5 
6.0 
5.7 
5.2 

5.6 
5.3 
6.1 
5.1 
6.1 

6.2 
6.4 
5.4 
6.1 
5.1 

6.1 
6.0 
4.8 
10.2 
12.1 

ia4 

8.6 
7.4 
6.5 
6.4 

7.2 
7.2 
7.1 

6.8 
6.7 

6.0 
6.7 
7.0 
0.6 

ia4 

6.0 
4.8 
6.4 
5.8 

6.8 

6.0 
7.2 
7.4 
6.6 
6.7 

6.0 
7.2 
8.6 
7.8 
7.2 

6.7 
6.8 
6.6 
5.0 
6.1 

4.0 
4.8 
4.7 
4.6 
4.6 

4.8 
4.2 
4.1 
4.0 
4.0 

ia2 

0.6 
11.0 
18.4 
24.6 

28.2 
80.0 
28.2 
18,0 
12.8 

11.7 

ia4 

9.4 
8.8 
8.1 

7.8 
9.4 
10.4 
8.9 
7.7 

7.4 
6.7 
6.1 
5.7 
5.4 

5.2 
6.0 
4.6 
6.4 
6.6 
7.4 

3.9 
8.8 
8.7 
8.7 
8.6 

3.6 
8.4 
8.8 
8.4 
8.8 

8.2 

4.7 
6.1 
4.8 
4.8 

4.0 
4.1 
5.2 
5.0 
5.4 

6.6 
6.2 
6.8 
6.0 
7.1 

6.7 
6.0 
5.6 
6.1 
4.7 
4.2 

7.4 
8.0 

lao 

8.1 
6.6 

8.3 
16.0 
20.7 
10.1 
16.2 

11.8 
8.0 
7.3 
6.8 
6.6 

6.2 
5.6 
5.4 
5.8 
5.2 

6.4 
6.6 
6.7 
6.4 
5.0 

6.6 
6.2 
5.1 
4.7 
4.1 

8.8 
8.6 
3.5 
3.4 
8.3 

8.2 
2.0 
2.8 
2.6 
2.6 

2.6 
2.4 
2.8 
2.8 
2.2 

2.1 
2.0 
2.1 
2.4 
2.6 

2.6 
2.6 
2.8 
2.2 
2.2 

2.6 
2.0 
2.7 
2.0 
4.8 

8.0 
8.8 
4.2 
6.2 
4.8 

8.0 
8.8 
8.5 
8.4 
8.6 

3.4 
3.4 
3.3 
8.2 
3.0 

2.8 
2.7 
2.8 
8.0 
8.2 

8.5 
8.6 
4.6 
6.2 
5.5 

8.7 
8.4 
2.0 
2.7 
2.6 
2.6 

4.4 
4.0 
8.7 
4.4 
4.2 

8.7 
8.2 
8.3 
3.1 
8.8. 

8.7 
3.3 
2.7 
2.4 
2.1 

1.0 
1.8 
2.8 
2.4 
2.4 

8.8 
8.7 
8.8 
8.4 
4.0 

4.1 
8.0 
3.8 
3.6 
3.3 
8.8 

2.6 
2.5 
3.1 
8.5 
8.3 

8.2 

4.9 
5.0 
4.1 
8.8 

8.3 
8.0 
2.7 
2.5 
2.8 

2.0 
3.8 
5.2 
4.0 
4.0 

2.9 
2.6 
2.4 
2.3 
2.2 

LO 
1.8 
L6 
L6 
L7 
L6 

2.0 
2.0 
2.0 
2.8 
2.0 

3.0 
2.0 
2.0 
8.0 
2.6 

2.3 
2.1 
1.0 
1.8 
2.0 

8.6 
4.6 
8.5 
8.0 
8.1 

8.6 
8.7 
4.0 
8.6 
8.0 

2.6 
2.2 
2.7 
2.4 
2.7 
4.8 

8.4 

2    

6.8 

8 

5.0 

4 

6.2 

h 

6.0 

6 

7 

4.0 
4.3 

8 

8.5 

9  . 

3.2 

10 .. 

U 

2.8 
2.8 

12 

13 

3-7 
5.8 

14  ... 

10  9 

16 

12.7 

16 

17 

18 

0.6 
8.0 
7.0 

19    . .     . . 

C.1 

20 

5.1 

21 

4.2 

22.. 

3.6 

23 

3.4 

24  . 

3.3 

26 

3.0 

26 

Z9 

27 

2.7 

28 

29 

Z6 
2.4 

30 

Z5 

31 

1894. 
1 

4.0 

2 

3.8 

3 

SO 

4 

2-6 

6 

2.1 

6 

2.0 

7 

1.8 

8 

1.7 

9 

1.5 

10 

1.4 

11 

1.4 

12 

1.4 

18 

1.3 

14 

1.2 

16 

1.5 

16 

1.8 

17 

1.8 

18 

2.0 

19 

2.0 

20 

1.6 

21 

1.5 

22 

1.5 

23 

1.8 

24 

1.8 

25 

1.6 

26 

1.3 

27 

11 

28 

10 

29 

.9 

30 

.8 

ai 
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gage  height,  tnjeet,  of  Tennessee  River  at  Chattanooga,  Tenn.^for  the  years  ending 
Sept.  SO,  1874r-191S—Conthmed. 


J---.^ 

/  Oot.    1  Nov. 

r 

I>CIC. 

Jan. 

r«b. 

Mar. 

Apr. 

Max. 

June. 

July. 

Aug. 

8e|>t 

a  -  - 

/     ao 

.:? 

1.6 
1-8 

1.8 
1.6 
1.3 
1.1 
l.O 

.8 

-9 

1.2 

1.9 

2.4 

1.7 
2.3 
l.O 
1.4 

1.6 
1.6 
1-3 
1-2 
1.1 

l.O 

l.O 
.9 

l.O 

1.0 

.9 

-9 

.9 

-9 

-9 

.9 

1.1 

1.2 

1.6 

3.8 

8.6 

11.1 

11.2 

10.8 

8.6 
6.6 
4.7 
4.2 

3.6 
3.2 
2.8 
3.7 
2.5 

l\ 

6.9 
8.4 
7.9 
5.8 

1.4 
1.5 
1.4 
1.4 
1.4 

1.6 
1.6 
1.4 
1.3 
1.3 

1.4 
1.5 
1.8 
1.9 
XO 

1.9 
1.8 
1.7 
1.6 
1.6 

1.6 
Zl 
3.3 
4.2 
4.6 

4.3 
4.3 
4.5 
5.2 
4.7 
4.7 

4.7 
3.9 
3.3 
3.2 
3.1 

3.1 
3.3 
4.0 
10.9 
20.5 

28.5 
32.1 
31.2 
28.3 
19.5 

123 
10.9 
10.0 
9  7 
9.1 

96 
10.2 
9.9 
9.1 
10.8 

10.8 
10.0 
93 
8.8 
8.6 
8.4 

4.9 
5.0 
4.9 
4.9 
4.7 

4.3 
3.6 
3.3 
3.2 
3.2 

3.1 
3.1 
X9 
2.7 
2.6 

2.4 
2.3 
2.3 
2.3 
2.3 

2.3 
X5 
3.1 
5.0 
flw6 

&3 
&0 
7.0 
6.0 
5.3 
4.8 

7.6 
7.3 
7.3 
7.5 
7.6 

7.4 
6.9 
6.5 
6.4 
5.0 

4.0 
3.3 
4.2 

*4"3 

4.7 
4.7 
4.2 
4.7 
4.6 

5.1 
5.6 
0.1 
6.7 
6.8 

6.5 
6.3 
6.3 

lao 

11.6 

ia5 

93 
11.8 
14.0 
13.8 
13.2 

1X8 
11.4 

lai 

11.1 
1X8 

13.6 
1X5 
11.0 
9.0 
7.6 

6.7 
6.0 
5.4 
4.9 
4.7 

4.6 
4.5 
4.4 
4.2 

6.8 
7.3 
1X1 
18.2 
19.9 

18.2 
13.4 
10.5 
9.2 
8.6 

8.1 
7.5 
7.8 
8.0 
8.7 

9.4 
9.3 
96 
9.4 
8.9 

14.3 
30.6 
2X7 
2X0 
IS.  2 

13.0 
11.3 
10.6 
95 
8.9 
8.4 

4.1 

3.9 
3.8 
3.7 
3.6 

3.5 
3.4 
3.5 
3.5 
3.4 

3.6 
3.6 
3.8 
3.8 
3,7 

3.8 
5.5 

lai 

13.1 
15.7 

13.8 
11.2 
9.5 
8.4 
7.9 

7.6 
7.2 
flw7 
6.2 
5.8 
7.7 

7.8 
7.4 
6.8 
6.5 
6.3 

6.2 
6.0 
9.6 
10.7 
11.4 

13.0 
1X5 
10.4 
8.8 
7.9 

7.4 
7.0 
90 
11.8 
J1.8 

9.9 
8.6 
7.7 
7.1 
6.7 

6.3 
6.0 
6.0 
5.9 
.5.9 

14.8 
27.7 
34.4 
38.8 
4a5 

36.9 
23.3 
11.6 
9.0 
80 

7.2 
6.7 
6.2 
5.8 
5.5 

5.2 
5.0 

4.8 
4.6 
4.4 

4.3 

4.1 
4.1 
4.0 
4.0 

3.8 
3.7 
3.8 
3.8 
3.6 

6.0 
5.8 
5.5 
5.4 
5.7 

6.0 
6.5 
7.0 
82 

8.6 

9.0 
8.8 
8.9 
9.5 
9.0 

8.3 
7.7 
7.1 
7.0 
7.2 

7.1 
6.7 
6.2 
5.8 
5.6 

5.6 
7.0 
7.5 
7.4 
6.7 
6.0 

X4 
3.4 
3.4 
3.5 
4.0 

4.6 
4.6 
4.3 
4.0 
3.7 

X4 
3.1 
X9 
^    X8 
X7 

X6 
X5 
X4 
X4 
X2 

XI 
XI 
X5 
3.2 
X6 

X8 
3.2 
8.1 
X8 
X7 
X5 

5.6 
5.2 
4.8 
4.5 
4.2 

4.4 

4.6 
5.2 
5.1 
4.6 

4.2 
3.8 
3.6 
3.5 
3.4 

3.4 
3.8 
3.7 
3.5 
3.2 

3.1 
3.2 
3.1 
3.0 
X9 

X9 
X6 
X5 
X5 
X6 

X6 
3.0 
4.4 
5.7 
5.2 

4.7 
4.1 
3.5 
3.5 
4.5 

7.0 
6.3 
5.1 
4.3 
3.6 

3.2 
3.0 
X8 
X9 
3.1 

3.7 
3.5 
3.5 
3.3 
3.1 

X9 
X6 
X6 
X8 
3.0 

3.2 
3.4 
3.8 
4.0 
4.5 

5.0 
5.0 
5.1 
5.5 
5.7 

5.1 
4.4 

3.8 
3.4 
3.2 

3.2 
3.7 
3.6 
3.3 
3.0 

X7 
X7 
X5 
X4 
X4 

X9 
3.8 
10.2 
10.1 
7.4 
5.3 

3.3 
3.2 
8.1 
3.2 
3.2 

3.2 
3.6 
5.0 
7.9 
14.2 

21.1 
21.6 
15.6 
11.5 
11.3 

11.4 
11.0 
13.9 
1X5 
96 

7.6 
6.5 
8.5 
8.5 
8.6 

7.8 
11.1 
1X2 
93 
7.2 
6.2 

4.4 
4.1 
3.8 
3.5 
3.4 

3.0 
8.2 
3.3 
3.3 
3.0 

3.0 
X9 
3.2 
X9 
X8 

X7 
3.1 
4.3 
4.9 
5.7 

5.3 
6.1 
5.3 
4.8 
4.6 

4.7 
4.2 
3.7 
3.5 
3.7 
3.4 

5.5 
5.2 
4.8 
4.6 
4.5 

4.9 
5.0 
4.2 
3.8 
3.4 

3,3 
3.4 
3.2 
3.2 
3.1 

3.0 
3.0 
X9 
X7 
X6 

X4 
X4 
X2 
X2 
X8 

X6 
X7 
3.2 
4.0 
3.6 
X8 

3.3 
3.4 
3.2 

*-  - 

4  *-  

3.1 
29 

^     -  

X8 
X8 

-y  -    ' 

X8 

f0- '    : 

X5 

s.  - 

X4 

,5 

it,    ■; 

X3 
X4 
2  5 

*^   - 

.8 

X5 

*^    • 

.8  1 

X3 

J'-' 

,^     '  

2.1   1            .8 

1.4   I           .7 
1.1   \           .8 

X2 
XI 

^v        . 

X3 

^i-:::; 

X2 
XO 

^-  '.■.;■.■,■.■.■.. 

8  I           .9 
8  \        l.O 
8  \        l.O 
8  \        1-1 

.8  1        1.2 
.7  \        1.2 
.7  \        1.2 
.7  \       1.1 
l.O  1       1.1 
\  1  1      

XI 
1.9 

■gj     

1.6 

/       "US  

17 

« 

» 

#:■.;;;.■•■ 

1886. 

I 

2. 

3 

4 

S 

^             « 

■J      S::::::: 

'    ■     11 

.  . 

1.4 
1.3 

1.3 
1.3 
1.1 
1.0 
.9 

.9  1 
.8  \ 
.8 
.8 
.8 

.8 
.8 
.9 
.8 
.« 

1.0 

1.1 
1.2 
1.3 
1.6 
L6 

1.3 
1.3 
1.2 
1.1 
1.2 

1.3 
1.7 
2.1 
X4 
2.2 

iO 
L9 
1.8 
L7 
L6 

L3 
LI 
1.3 
L4 
L3 

1.3 
1.3 
1.3 
1.3 
L5 

X4 
XI 
1.9 
1.8 
1.6 

1.6 
1.5 
XO 
X8 
X7 

X4 

., ;  «::::::::::::: 

1.0 

1.0 

1.0 

.9 

1.0 

1.0 

1.0 

.9 

.9 

.8 
.8 

.7 

.7 

■' 

.7 

.7 
.7 
.7 
.7 
1.0 

XO 

:  ;  13-.:  ::::::  . 
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1.6 
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1.6 
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1.5 
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L3 
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1.4 
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1.6 

''   ,       35 

XO 

w  1  2?:::::::::    .. 

1.7 
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1.5 
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X7 
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8UBFACE  WATEB  SUPPLY,  1013,  PABT  in. 


Daily  gage  height,  in  feet,  of  Tenneaee  River  at  ChaUanoogay  Tenn.,for  the  yean  ending 
Sept.  SO,  i^-*-iP/J— Continued. 


Day. 


1W7. 

1 

2 

3 

4 

5 

fi 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

81 

1896. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

29 

27 

28 

29 

30. 

81 


Oct 


2.5 
2.3 
2L6 
8.0 
2.7 

2.6 
2.1 
1.7 
1.5 
1.4 

L2 
1.2 
1.2 
1.2 
1.5 

1.7 
1.6 
1.C 
1.7 
1.6 

1.6 
1.4 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.1 
1.1 
1.3 


.8 
.8 
.7 
.6 
.5 

.5 
.4 
.4 
.4 
.4 

.5 
.6 
1.0 
1.4 
1.2 

1.2 
1.2 
1.2 
1.2 
1.6 

2.0 
1.8 
1.6 
1.4 
1.6 

1.4 
1.2 
1.0 
1.0 
.8 
.8 


Nov. 


1.2 
1.2 
1.3 
1.5 
L5 

1.6 
2L3 
8.5 
4.2 
4.1 

3.8 
3.2 
5.8 
7.3 
6.5 

5.5 
4.9 
4.3 
3.8 
8.4 

8.0 
2.8 
2.5 
2.4 
2L3 

2.2 
2.1 
2.2 
5.3 
9.4 


.8 
.9 
1.1 
1.2 
1.2 

1.2 
1.3 
1.3 
1.2 
1.2 

1.1 

1.0 
1.0 
.9 
.8 

.8 
.8 
.8 
.8 
.8 


Dm. 


1L2 
13.6 
13.9 
11.1 
&2 

6.5 
5.6 
4.9 
4.6 
4.4 

4.5 
4.7 
4.4 
4.5 
4.4 

4.1 
3.9 
8.8 
4.2 

4.8 

4.6 
4.3 
4.0 
8.8 
8.6 

3.8 
3.1 
2.9 
2.7 
2.6 
2.5 


1.0 
1.3 
1.4 
2.2 
8.5 

3.8 
3.9 
3.4 
2.8 
2.4 

2L4 
2L0 
1.8 
1.8 
2.6 

2.7 
2.4 
2.6 
17 
8.6 

4.0 
8.0 

ia2 

8.8 
7.6 

6.3 
5.5 
4.9 
4.4 
4.0 
8.8 


Jan. 


2.4 
2.5 
2.5 
2.6 
2.6 

2.7 
2.9 
3.0 

2.8 
2.8 

2.7 
2.6 
2.4 
2.6 
4.1 

6.5 
6.6 
6.3 
6.4 
6.8 

7.0 
7.2 
7.3 
7.0 
6.6 

5.9 
5.8 
4.8 
4.4 
3.7 
8.0 


3.4 
8.2 
8.0 
2.9 

2L8 

2L6 
2.7 
2.8 
8.0 
3.2 

3.2 
5.5 
18.2 
14.4 
12.2 

12.2 
12.4 

lao 

9.2 
11.7 

13.8 
13.4 
12.6 
1Z4 
12.4 

16.0 
18.2 
16.7 
14.2 
11.2 
9.0 


Feb. 


3.0 
7.0 

lai 
ia5 

9.4 

8.3 

8.8 

ia7 

14.1 
15.5 

13.2 

ia8 

9.9 

lao 
ia5 

ia7 

9.8 
8.6 
7.6 
7.0 

7.0 

8.3 

13.2 

25.2 

31.6 

34.8 
33.8 
23.6 


7.6 
6.7 
6.2 
5.4 
5.0 

4.6 
4.4 
4.4 
4.3 
4.2 

4.0 
8.9 
3.8 
3.8 
3.8 

3.7 
3.6 
8.5 
3.3 
3.3 

3.2 
3.2 
3.4 
3.5 
8.6 

8.8 
3.5 
3.4 


Mar. 


12L5 
9.6 
8.6 
9.0 
9.5 

12.1 
19.2 
25.1 
24.2 
21.3 

22.8 
28.4 
34.0 
37.9 
87.9 

87.0 
86.0 
33.8 
29.6 
29.6 

82.4 
33.8 
3a9 
25.0 
l&l 

14.2 
12.2 

ia8 

9.8 
9.1 
8.6 


3.8 
3.2 
8.0 
3.0 
3.8 

8.4 
8.5 
3.4 
8.2 
3.0 

2.9 

2.8 
2L8 
2.8 
8.2 

5.1 
5.0 
5.2 
5.5 
6.1 

5.7 
5.4 
5.2 
4.6 
4.3 

4.2 
4.4 
4.4 

4.6 
5.6 
18.2 


Apr. 


8.7 
1X2 
15.0 
16.0 
».Q 

3a4 
29.7 
25.4 
20.0 
16.0 

14.1 
12.6 
11.4 

ia3 

9.7 
9.8 

ia2 

9.8 
9.8 

&8 

8.1 
7.5 
7.0 
6.7 
6w4 

6.2 
6.0 
6.1 
6.2 
5.8 


17.4 
17.8 
15.0 
11.4 

ia4 

12.2 
11.6 

las 

9.3 
&3 

&6 
9.5 
9.4 
9.0 
9.0 

9.2 
8.6 
&2 
&0 
8.0 

7.4 
7.0 
6.6 
6.8 
6.6 

6.6 
6.4 
7.1 
7.0 
6.8 


May. 


5.9 
6.8 
7.4 
9.6 
9.6 

8.5 
7.7 
7.2 
6w6 
6.2 

6.0 
6.2 
7.8 
18.4 
22.4 

2a8 
16.5 
11.9 
9.1 

7.7 

6.9 
6.4 
5.9 
5.6 
5.6 

5.0 
4.8 
4.6 
4.4 
4.2 
4.8 


6.4 
5.8 
5.4 
5.0 
4.7 

4.4 
4.4 

4.1 
4.2 
4.2 

4.4 
4.6 
4.4 
4.2 

4.0 

3.9 
8.8 
3.7 
3.7 
3.6 

3.6 
8.6 
8.6 
8.4 
3.4 

8.7 
&0 
5.6 
4.9 
4.2 
3.7 


June. 


4.3 
4.2 
4.2 
4.1 
4.1 

4.1 
4.0 
4.4 

4.3 
4.1 

5.6 
5.8 
4.9 
4.2 
8.8 

8.6 
3.6 
8.6 
3.3 
3.4 

4.5 
4.9 
5.0 
5.8 
5.7 

6.1 
5.2 
6.0 
6.0 
6.1 


8.4 
3.8 
8.3 
3.3 
2.8 

2.6 
2.4 
2.2 
2.0 
2.0 

1.8 
2.0 
1.8 
1.8 
1.6 

1.8 
2.0 
2L4 
8.5 
4.0 

5.4 

5.6 
5.0 
4.6 
8.7 

8.4 
2.9 
2.8 

2.8 
2.6 


July. 


4.9 
4.4 

3.8 
3.4 
8.6 

4.0 
8.9 
4.0 
4.8 
4.0 

4.2 
4.7 
4.5 
4.1 

8.8 

8.7 
4.8 
6.5 
5.8 
&9 

6.6 
6.0 
5.8 
6.4 
8.6 

11.2 
112 
&2 
6.4 
5.5 
4.8 


14 
14 
12 
10 
14 

11 
11 
12 
16 
8.0 

8.5 
8.4 
3.2 
18 
18 

3.5 
4.6 
5.4 
4.6 
4.2 

4.0 
3.3 
8.3 
3.4 
3.6 

8.6 
4.6 
5.6 
5.4 
5.9 
7.9 
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Daify  gage  height,  in  feet,  of  Tennessee  River  at  Chattanooga,  Tenn,,for  the  yean  ending 
Sept.  SO,  1874-191S— Continued. 


IHy. 


1809. 


1900. 


Oct, 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

3.6 

4.6 

5.1 

4.8 

6.7 

19.2 

22.8 

7.6 

4.2 

3.4 

4.2 

2L2 

3.3 

4.3 

6.0 

.^.O 

6.6 

17.6 

19.5 

7.1 

4.2 

3.3 

3.6 

2L4 

3.2 

4.2 

4.9 

6.3 

5.6 

15.2 

14.9 

6.7 

4.4 

3.0 

3.0 

2.8 

3.9 

4.0 

5.0 

6.8 

ia7 

14.2 

13.0 

6.3 

4.8 

2L8 

2.8 

3.0 

&0 

3.9 

5.0 

6.0 

23.1 

18.0 

13.2 

6.2 

4.6 

2.6 

2L4 

2.6 

16.9 

3.9 

5.6 

7.2 

3a4 

24.5 

14.7 

7.1 

4.2 

2.6 

2.4 

2.2 

16.6 

4.2 

6.0 

ia8 

34.3 

26.6 

15.7 

8.5 

4.0 

2.6 

2.4 

2.0 

las 

4.4 

5.9 

18.4 

87.0 

27.6 

18.0 

9.4 

3.8 

3.0 

2.4 

1.8 

8.8 

4.5 

5.8 

17.4 

38.2 

27.7 

17.8 

lao 

3.6 

2L9 

2.2 

1.6 

&4 

4.4 

&6 

17.2 

36.8 

16.2 

16.7 

ia7 

3.4 

2.6 

2.1 

1.8 

7.6 

4.6 

5.1 

13.8 

3a3 

11.8 

14.2 

11.2 

3.9 

2.6 

2.1 

1.7 

6.6 

5.0 

4.8 

ia6 

10.4 

ia6 

12.9 

ia4 

4.3 

2.4 

2.0 

2.0 

6.0 

5.3 

4.6 

9.2 

12.2 

9.6 

11.6 

9.6 

5.2 

2.8 

2.0 

L8 

5.7 

5.0 

4.3 

8.1 

9.6 

11.2 

10.7 

9.3 

5.8 

2.2 

2.2 

2.0 

5.4 

4.6 

4.0 

7.6 

8.5 

24.6 

lao 

9.6 

6.4 

X2 

2.6 

1.8 

4.9 

4.4 

3.8 

7.3 

7.6 

34.2 

9.4 

9.2 

6.1 

XO 

2.6 

L6 

4.7 

4.6 

3.7 

7.4 

8.0 

36.9 

8.8 

8.7 

6.4 

1.9 

2.4 

L4 

5.2 

4.8 

3.6 

7.4 

9.6 

36.2 

8.4 

7.8 

6.2 

1.8 

2.3 

1.4 

6w7 

5.0 

3.8 

7.2 

11.3 

35.8 

8.0 

6.9 

5.2 

1.9 

2.2 

L2 

7.8 

5.3 

5.2 

7.0 

1X6 

37.0 

7.6 

6.4 

4.7 

2.0 

LO 

1.0 

9.3 

5.8 

5.8 

6.8 

11.5 

39.2 

7.4 

5.9 

4.2 

2.0 

1.7 

LO 

8.8 

6w0 

6.0 

6.4 

lae 

4ao 

7.0 

5.6 

3.8 

2.4 

1.6 

LO 

7.6 

6w6 

5.8 

6.0 

lai 

38.7 

7.8 

5.4 

3.5 

2L7 

1.4 

L3 

7.2 

6.8 

5.4 

6.6 

9.8 

32.7 

9.6 

5.3 

3.2 

3.5 

1.3 

L5 

7.2 

6.6 

5.2 

6.0 

9.5 

23.2 

9.4 

5.0 

3.2 

3.4 

1.2 

L6 

7.6 

6.1 

5.4 

6.4 

9.2 

16.3 

las 

4.8 

3.0 

3.0 

1.2 

L4 

6.9 

5.6 

6.9 

6.8 

13.2 

13.6 

10.3 

4.6 

3.2 

3.0 

1.2 

L8 

6w2 

5.2 

5.7 

6.8 

1&4 

14.0 

9.2 

4.4 

3.6 

3.6 

1.2 

L2 

5.6 

4.8 

5.2 

6.6 

17.3 

a4 

4.3 

3.5 

4.2 

1.5 

L2 

&2 

5.0 

4.8 

5.3 

21.2 

7.8 

4.2 

3.3 

4.2 

1.8 

L8 

4.8 

4.5 

5.3 

22.8 

4.2 

5.2 

L8 

1.2 

1.1 

1.7 

3.0 

3.2 

8.0 

7.8 

6.2 

2.8 

8.8 

6.2 

Zl 

1.1 

1.1 

1.7 

3.0 

8.7 

7.2 

5.6 

2.8 

8.2 

6.4 

2.0 

1.0 

1.0 

1.7 

...m^... 

2.6 

10.9 

6.8 

5.4 

3.0 

7.0 

4.7 

2.8 

1.0 

1.1 

1.7 

2.5 

12.5 

7.2 

5.2 

3.2 

6.3 

4.2 

2.5 

.9 

1.6 

1.8 

2.9 

12.8 

8.0 

5.0 

3.2 

6.8 

3.6 

2.3 

.8 

1.6 

1.7 

2.1 

3.6 

10.6 

8.6 

4.8 

3.5 

5.4 

3.2 

2.0 

.8 

1.6 

1.6 

Z2 

4.0 

10.0 

7.8 

4.6 

6.6 

6.0 

2.9 

L7 

1.0 

1.4 

1.5 

2.3 

3.9 

11.6 

7.0 

4.4 

6.6 

4.6 

2.6 

L6 

1.2 

1.4 

1.4 

2.4 

5.4 

14.6 

6.5 

4.4 

6.2 

4.2 

2.4 

L4 

1.6 

1.2 

1.4 

2.4 

8.4 

16.6 

6.1 

4.4 

5.3 

4.2 

2.3 

L3 

1.8 

1.2 

1.6 

3.4 

9.4 

16.2 

6.6 

4.3 

5.0 

4.3 

2L1 

1.2 

1.8 

1.1 

6.2 

6.0 

9.0 

14.2 

7.6 

4.3 

4.9 

3.8 

2.0 

LI 

1.7 

1.0 

6.4 

8.2 

13.9 

11.6 

7.4 

4.2 

4.5 

3.4 

1.9 

LO 

1.6 

1.0 

7.4 

8.7 

21.6 

9.8 

7.0 

4.0 

5.2 

3.3 

1.9 

LI 

1.4 

1.0 

7.2 

8.4 

24.0 

8.6 

6.5 

3.8 

5.3 

3.3 

2.1 

L8 

1.2 

1.0 

6.2 

7.8 

21.4 

8.0 

6.3 

3.8 

5.2 

3.3 

2.2 

8.1 

1.2 

1.0 

5.2 

6.4 

17.0 

7.8 

8.8 

3.6 

6.4 

3.2 

2.3 

4.0 

1.2 

1.0 

4.2 

6.5 

12.0 

7.6 

10.6 

3.5 

6.2 

3.1 

2.3 

4.1 

1.1 

1.0 

3.8 

6.8 

9.2 

7.6 

9.8 

3.4 

8.8 

3.0 

Z3 

4.6 

1.1 

1.0 

4.2 

8.6 

7.7 

8.6 

9.4 

3.4 

9.2 

2.9 

Z2 

4.7 

1.1 

.8 

4.4 

9.4 

7.1 

11.6 

11.7 

3.2 

8.9 

2.7 

1.9 

3.9 

1.1 

.8 

4.4 

8.8 

7.7 

15.0 

12.0 

3.2 

7.6 

2.5 

1.8 

3.0 

1.0 

1.0 

4.2 

8.0 

8.5 

17.4 

11.4 

3.0 

6.4 

2.5 

1.7 

Z6 

1.0 

1.2 

5.6 

7.2 

8.6 

16.4 

10.7 

3.0 

6.2 

2.8 

1.8 

2.4 

1.0 

1.3 

6.2 

6.2 

8.6 

12.6 

9.8 

3.2 

7.2 

3.0 

1.9 

2.7 

.8 

1.7 

6.3 

6.6 

9.5 

11.2 

8.5 

3.2 

7.6 

3.1 

2.5 

2.7 

.8 

1.8 

5.8 

6.0 

9.3 

10.9 

7.8 

3.4 

8.0 

3.3 

3.1 

2.6 

.8 

1.8 

5.6 

4.6 

8.4 

10.7 

7.4 

3.6 

8.2 

4.6 

2.7 

2.4 

.» 

1.8 

5.1 

4.2 

10.2 

7.0 

3.6 

8.6 

8.0 

2.6 

2.3 

1.0 

1.8 

4.6 

3.9 

9.4 

6.6 

3.4 

8.7 

8.2 

2.3 

2.2 

1.0 

3.8 

3.6 

8.5 

3.0 

7.3 

2.2 
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8UBFACE  WATER  SUPPLY,  1913,  PAET  HI. 


DaUif  gage  hei(^,  in  feet  ^  of  Tenne89ee  River  at  Chattanooga^  Term. ,  for  the  yean  ending 
Sept.  SO,  i^-f-iPiJ— Continued. 


DV. 

Oct 

Nov. 

Deo. 

Jul. 

Feb. 

Har. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

1901. 
1 

3.0 
1.8 
1.7 
1.6 
1.4 

1.8 
1.8 
1.6 
1.8 
2.1 

3.1 
3.6 
3.0 
3L6 
1.9 

1.8 
1.6 
1.6 
1.4 
1.8 

1.3 
1.3 
1.4 
3.3 
4.1 

7.0 
7.5 
6.0 
4.9 
3.7 
8.4 

4.3 
4.5 
4.6 
4.5 
4.4 

4.8 
4.5 
4.1 
8.9 
3.7 

3.4 
3.4 
3.5 
4.0 
4.3 

4.1 
4.1 
4.0 
3.7 
3.3 

3.1 
3.1 
3.1 
3.0 
3.0 

3.9 
2.8 
2.7 
2.6 
2.5 
2.6 

2.9 
2.6 
2.5 
X9 
8.3 

3.7 
4.2 
4.2 
3.7 
3.2 

3.0 
2.1 
2.6 
2.3 
2.2 

2.1 
2.0 
2.0 
1.9 
1.9 

2.1 
3.3 
2.3 
2.8 
8.2 

7r8 
13.9 
15.6 
15.6 
13.2 

2.6 
2.6 
2.5 
2.5 
2.5 

2.6 
2.4 
2.4 
2.4 
X4 

2.4 
2.4 
2.5 
2.5 
2.5 

2.5 
2.4 
2.4 
2.3 
2.3 

2.2 
2.1 
2.2 
2.5 
X5 

2.6 
2.6 
2.6 
2.5 
2.4 

a7 

6.5 
5.6 
5.1 
5.6 

6.9 
8.3 
9.2 
8.6 
7.0 

6.1 
6.4 
%.9 
4.5 
4.8 

4.2 
4.0 
3.6 
3.4 
8.3 

8.8 
.   4.0 
4.2 
4.7 
6.2 

6.4 
8.2 
4.6 
4.3 
4.2 
4.6 

2.3 
2.2 
2.3 
2.6 
2.6 

2.6 
3.0 
3.2 
8.2 
8.6 

8.5 
4.0 
4.1 
4.7 
17.9 

26.8 
28.6 
26.7 
19.9 
11.4 

8.3 
6.6 
6.7 
5.8 
6.9 

7.9 
10.2 
16.0 
24.0 
32.0 
37.4 

5.2 
6.7 
6.8 
5.6 
6.1 

4.7 
4.4 

4.1 
3.9 
3.8 

6.1 
16.4 
26.6 
28.1 
25.3 

19.5 
12.7 
9.7 
8.1 
7.2 

6.4 
6.9 
6.4 
6.6 

6.8 

6.8 
6.4 
6.2 
6.2 
6.2 
6.6 

40.1 
40.8 
87.6 
26.8 
15.0 

10.9 
9.7 
8.9 
8,0 
7.7 

7.3 
6.9 
6.6 
6.2 
6.8 

6.5 
6.3 
6.1 
6.1 
6.2 

6.4 
6.2 
6.6 
6.7 
6.6 

6.1 
6.3 
8.5 
12.6 
15.8 
18.9 

6.6 
6.7 
7.2 
8,7 
10.1 

10.0 
9.4 
8.9 
8.6 
7.7 

7.6 
7.0 
7.1 
7.2 
7.0 

6.4 
5.8 
6.3 
6.1 
5.0 

4.0 
4.7 
4.5 
4.4 
4.2 

4.1 
3.8 
3.7 

20.1 
21.8 
23.2 
21.7 
18,0 

14.6 
11.7 
10.0 
8.8 
8.1 

7.5 
6.9 
6.4 
6.0 
6.0 

6.1 
6.0 
5.8 
5.6 
6.5 

5.2 
5.7 
6.8 
7.9 
8.1 

8.5 
8.6 
13.3 

3.7 
3.7 
3.7 
3.7 
3.8 

4.0 
4.1 
«.l 
4.0 
7.0 

9.8 
11.2 
9.7 
8.2 
7.3 

6.4 
6.8 
6.4 
6.0 
4.7 

4.7 
4.8 
5.2 
6.0 
5.0 

7.7 
15.9 
22.3 
21.7 
18.4 
14.7 

24.0 
31.9 
35.8 
38.0 
35.9 

30.8 
25.5 
30.7 
17.9 
16.6 

14.2 
12.9 
12.1 
11.2 
10.5 

10.0 
12.2 
14.5 
14.9 
14.1 

12.3 
10.6 
9.5 
8.0 
8.3 

7.8 

7.6 

7.2 

12.9 

36.5 

30.8 

12.4 
13.2 
19.7 
24.1 
23.9 

22.4 

18.9 
14.2 
11.8 
10.3 

9.2 
8.4 
7.9 
6.8 
9.8 

10.3 
10.2 
9.6 
10.8 
21.1 

26.5 
24.7 
23.0 
22.2 
19.0 

17.1 
14.9 
14.9 
14.5 
13.8 

30.9 
27.0 
18,0 
12.3 
10.7 

10.0 
9.5 
9.8 
9.9 
9.5 

8.9 
8.4 
8.0 
7.5 
7.3 

7.1 
6.9 
6.8 
6.7 
6.6 

6.5 
6.3 
6.1 
6.0 
5.9 

5.7 
5.5 
5.4 
6.2 
5.3 

10.8 
9.3 
8.6 
7.6 
7.0 

6.7 
6.4 
6.2 
5.9 
5.6 

5.6 
5.4 
5.6 
5.5 
5.5 

5.4 
5.2 
4.9 
5.3 
8.0 

10.2 
20.2 
36.5 
29.7 
32.4 

32.6 
23.5 
13.5 
1X1 
11.9 
12.3 

5.6 
8.5 
9.3 
8.0 
6.8 

6.0 
5.6 
5.6 
6.5 
5.2 

5.0 
4.8 
4.6 
4.5 
4.5 

4.6 
4.7 
4.5 
4.5 
4.4 

4.4 

4.5 

4.8 
4.6 
4.6 

4.5 
4.2 
4.0 
4.4 
4.5 
4.3 

12.0 
11.1 
9.8 
8.5 

7.7 

6.9 
6.9 
6.9 
6.5 
6.9 

8.2 
7.4 
6.4 
6.1 
6.4 

7.5 
8.9 
9.8 
9.3 
8.9 

8.4 
7.7 
10.1 
9.5 
7.6 

9.6 
9.8 
8.4 
7.2 
6.4 

4.0 
3.8 
3.6 
3.5 
3.4 

3.4 
3.2 
3.2 
3.3 
3.4 

3.2 
3.4 
3.5 
3.3 
3.1 

3.0 
3.0 
3.0 
4.0 
4.5 

4.6 
4.4 

4.0 
8.9 
3.7 

3.5 
4.0 
3.9 
4.0 
5.0 

6.0 
5.9 
6.3 
6.4 
6.0 

5.2 
5.1 
5.4 
5.6 
6.3 

6.6 
5.6 
5.0 
4.4 
4.1 

3.6 
3.7 
3.9 
3.7 
3.7 

4.2 
3.9 
8.7 
3.5 
3.1 

3.0 
2.9 
2.9 
2.8 
2.8 
2.8 

9.8 
10.2 
8.8 
7.5 
6.5 

5.5 
4.5 
4.0 
3.7 
3.5 

3.4 
3.4 
3.6 
4.8 
5.0 

4.2 

3.8 
3.3 
3.1 
2.9 

2.6 
2.7 
2.9 
2.6 
2.3 

2.0 
2.0 
1.9 
1.9 
2.0 
2.3 

2.8 

2.8 
2.9 
%% 
2.6 

2.6 
3.2 
9.1 
12.2 
9.9 

7.3 

5.8 
5.3 
6.5 
14.0 

27.3 
32.8 
32.6 
28.6 
23.4 

18.6 
17.0 
16.5 
18.5 
16.5 

13.1 
11.0 
10.3 
10.7 
10.0 
9.8 

2.2 
2.0 
2.1 
2.4 
2L4 

2.8 
2.5 
2.1 
1.9 
2.2 

2.8 
2.7 
2.4 
2.0 
1.7 

1.6 
1.5 
1.5 
1.5 
1.4 

1.5 
1.6 
1.6 
1.5 
1.4 

1.4 

1.5 
1.5 
1.6 
1.9 
1.7 

9.9 

a 

9.8 

8 

97 

4 

las 

5 

9.4 

d 

7.9 

7 

(.1 

8 

4.4 

9 

5.9 

10 

h.i 

11 

&.S 

13 

5) 

18 

S.7 

14 

15 

5.9 
6.0 

W 

17 

18 

19 

30 
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31 

K3 

31 
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33 
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31 
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^o^  keiffkl^  in  feet,  of  Tenneisee  River  at  Chattanooga^  Tenn.y/or  the  years  endim 
Sept.  SOy  i^-*-/9/J— Continued. 


Oet.  I  Nov.       Deo.      Jan.     Feb.     ICar.     Apr.     ICay.    June.    July.     Aug.     Sept. 


4.7 
4.6 
6.3 
«.! 
6.0 

6.8 
&2 
7.6 
6.7 
6.0 

6.6 
6.2 
7.1 
7.2 
6.6 

6.0 
6.8 
6.4 
6.1 
4.8 

4.6 
4.4 
4.3 
4.0 
4.0 

4.2 
4.3 
4.4 

4.6 
4.7 
4.8 


8.1 
2.6 
2.3 
2.2 
2.0 

2.0 
1.7 
1.6 
1.5 
1.6 

1.7 
1.7 
1.0 
2,1 
2.8 

2.6 
Z6 
2.0 
8.0 
3.8 

3.6 
3.6 
6lO 

lao 

0.2 

7.6 
7.1 
6.8 
4.8 
4.2 
3.8 


4.8 
4.0 
6.1 
7.6 
16.4 

10.6 
17.6 
18.0 
17.2 
16.3 

14.4 
16.0 
16.3 
14.8 
13.6 

12.3 
18.4 
26.0 
20.3 
20.0 

24.4 
16.4 
11.3 
0.0 
8L8 

8.0 

7.6 

12.7 


3.4 
3.1 
2.8 
2.7 
2.6 

2.4 
2.3 
3.6 

4.8 
6.0 

6.4 

6.  IT 
4.0 
4.4 
3.0 

3.6 
8.6 
3.3 
3.1 
3.2 

3.7 
6.2 
6l3 
7.0 
8L1 

7.0 
7.1 
7.3 
0.0 


36.6 
31.0 
20.2 
23.6 
16.6 

13.1 
12.3 
14.6 
30.7 
24.2 

23.0 
21.0 
18.3 
16.3 
14.0 

13.6 
11.0 
10.7 
0.8 
0.0 

0.0 
0.0 
10.0 
16.7 
35.8 

28.8 
27.3 
30.1 
13.8 
13.1 
16.0 


&1 
7.4 
7.0 
6.6 
6l1 

6l2 
6.1 
8.0 
11.0 
11.3 

11.1 
10.1 
0.0 
8.6 
0.1 

8L0 
8.1 
7.1 
6.6 
6.1 

6.8 

7.4 

12.0 

18L2 

21.8 

2ao 

10.1 
1(L0 
14.0 
11.8 

las 


17.4 
16.6 
14.8 
13.0 
12.3 

12.4 
11.0 
16.6 
34.6 
30.3 

31.8 
38.0 
10.7 
17.6 
20.4 

31.0 
31.3 
18.8 
16.1 
14.3 

13.3 
13.0 
13.0 
11.8 

ia8 

10.1 
0.6 
0.3 
0.3 
0.6 


0.0 
&1 
7.3 
6.6 
6.0 

6.6 
5.4 
5.4 
6.8 
6.0 

6lO 
5.6 
6.3 
4.0 
4.7 

4.4 
4.3 
4.3 
4.3 
4.3 

4.1 
4.0 
4.0 
4.0 
4.0 

3.8 
3.7 
4.1 
4.6 
4.7 


0.0 
8.3 
7.8 
7.8 
7.0 

6.7 
6.6 
6.3 
6.0 
6.8 

6.6 
6.4 
6.3 
5.0 
4.0 

4.8 
4.7 
4.6 
4.6 
4.3 

4.3 
4.1 
4.0 
4.0 
3.8 

3.8 
3.6 
3.5 
3.6 
3.8 
4.7 


6.0 
7.6 
6.7 
6.8 
5.4 

5.2 
4.0 
5.4 
5.6 
6.4 

7.0 
7.2 
6.6 
6.7 
6.4 

5.2 
4.0 
4.5 
4.3 

4.1 

3.8 
3.6 
3.5 
3.4 
3.1 

2.0 
2.8 
2.7 
2.7 
2.6 
3.0 


6.6 
8.2 
11.6 
11.6 
10.1 

0.3 
0.8 
11.2 
10.5 
0.0 

8.7 
7.8 
8.0 
7.1 
6.3 

6.6 
6.1 
4.7 
4.4 
4.3 

4.3 
4.3 
4.3 
4.3 
4.2 

4.1 
4.1 
4.5 
4.7 
4.6 


4.3 
4.1 
4.3 
4.4 
4.0 

4.0 
4.5 
8.8 
3.7 
3.7 

3.4 
3.2 
2.8 
2.6 
2.6 

2.5 
2.4 
2.2 
2.1 
2.0 

2.0 
2.1 
2.6 
2.7 
2.3 

2.3 
2.2 
2.2 
2.7 
3.4 


4.1 
3.8 
3.7 
3.6 
3.6 

3.8 
3.0 
3.8 
4.0 
4.0 

3.0 
3.8 
4.1 
5.7 
6.5 

6.4 
5.6 
6.1 
4.7 
4.1 

3.8 
4.0 
3.6 
3.2 
2.0 

2.7 
2.6 
2.4 
2.3 
2.3 
2.2 


3.6 
3.7 
4.3 
4.0 
3.0 

3.4 
3.1 
2.0 
2.7 
2.0 

2.0 
3.1 
3.1 
3.6 
3.4 

3.0 
2.6 
2.4 
2.2 
2.1 

1.8 
1.7 
1.0 
2.2 
2.1 

2.0 
2.2 
2.4 
2.1 
2.6 
2.0 
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SUBPACE  WATEB  SUPPLY,  1913,  PART  m. 


Daily  gage  height,  in  feet,  of  Tennestee  River  at  Chattanooga,  Tenn,,for  the  yean  ending 
Sept.  SO,  187Jhl913—Coiithmed, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1906. 
1      

a? 

.7 
.6 
.6 
.4 

.5 
.4 
.3 
.2 
.3 

.3 
.3 
.3 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.1 
.1 
.1 
.1 
.1 

.1 
.1 
.1 
.1 
.1 
.1 

1.3 
1.3 
1.4 

1.4 
1.6 

1.7 
1.7 
1.6 
1.5 
1.5 

1.6 
2.6 
3.2 
3.7 
3.0 

3.0 
2.6 
2.3 
2.1 
1.9 

1.8 
1.8 
1.9 
2.0 
1.9 

2.1 
2.9 
3.3 
3.3 
3.0 
2.9 

0.1 
.1 
.2 
.4 
.5 

.5 
.6 
.6 
.6 
.9 

.9 
.9 
.8 
.6 
.6 

.7 
.8 
.9 
1.0 
1.1 

1.0 
1.0 
.9 
1.0 
1.0 

1.0 
1.1 
1.0 
1.0 
1.0 

2.6 
2.4 
2.2 
2.0 
1.9 

1.8 
1.7 
1.6 
1.6 
1.6 

1.6 
1.5 
1.6 
1.4 
1.4 

1.3 
1.3 
1.3 
1.2 
1.3 

1.3 
1.4 
1.6 
1.6 
1.6 

1.6 
1.5 
1.5 
1.6 
1.5 

1.1 
1.4 
1.7 
2.2 
2.1 

3.5 
4.4 
6.8 
6.7 
6.4 

4.2 
3.5 
3.0 
2.7 
2.6 

2.4 
2.3 
2.1 
2.0 

1.8 

1.7 
1.6 
1.5 
1.4 
1.4 

2.0 
3.0 
7.3 

ia2 

9.6 
7.6 

1.5 
1.6 
2.4 
6.6 

ia5 

9.7 
8.8 
7.1 
6.6 
9.5 

9.7 
9.4 

ai 

6.8 
6.1 

6.7 
6.6 
6.0 
5.7 
5.4 

6w3 
7.5 
8.1 
9.4 
11.0 

10.4 
9.0 
7.8 
7.0 
6.4 
6.0 

6.7 
5.4 
5.4 
4.0 
4.2 

4.6 
4.3 
4.6 
4.8 
5.2 

5.0 
5.1 
9.6 
17.2 
16.4 

15.1 
11.3 
8.1 
6.6 
5.8 

5.3 
5.0 
4,7 
4.4 
4.0 

3.7 
3.4 
2.9 
2.4 
2.4 
2.7 

6.6 
5.1 
5.0 
8.3 
12.0 

12.9 
12.1 

lao 

9.1 
8.1 

7.6 
7.0 
6w7 
6.9 
6.9 

7.4 
8.0 
8.9 
8.7 
8.0 

7.6 
7.3 
8.7 
12.4 
17.4 

21.4 
18.9 
13.4 
11.1 
10.2 

lai 

2.8 
3.2 
3.2 
3.1 
3.0 

3.8 
5.1 
6.4 
12.1 
2a4 

22.4 
20.2 
16.0 
13.6 
13.3 

12.2 
11.2 
9.4 
8.3 
7.9 

14.9 
21.4 
21.0 
19.4 
15.6 

13.1 
11.2 
9.7 

9.6 
9.1 

8.8 
8.3 

7.7 

7.0 
6.5 
6.1 
5.8 
6.6 

5.3^ 
5.0 
4.8 
4.7 
4.7 

4.6 
4.6 
4.5 
4.5 
4.4 

4.4 
4.9 
5.5 
6.0 
5.8 

6.5 
5.3 
5.2 

&6 
7.9 
7.3 
6.8 
6.4 

6.1 
6.9 
5.6 
5.9 

ia6 

16.2 
17.3 
15.4 
13.4 

ia6 

8.8 
7.7 
6.9 
6.4 
6.0 

6.5 
7.0 
7.6 
7.0 
6.4 

6.1 
5.7 
5.4 
6.2 
6.1 
4.9 

5.3 
5.2 
5.5 
8.2 
9.4 

8.6 
7.7 
7.2 
6.7 
6.3 

5.9 
5.7 
5.4 
5.1 
5.7 

7.3 
9.9 
10.6 
10.4 
10.7 

10.6 
9.7 
8.9 
8.1 
7.4 

6.9 
6.7 
6.9 
7.6 
9.6 
13.7 

4.8 
4.8 
4.5 
4.4 
4.3 

4.4 

4.5 
5.0 
4.9 
6.2 

6.3 
6.7 
7.0 
7.3 
7.8 

7.4 
6.7 
6.0 
5.5 
5.1 

4.7 
4.7 
4.7 
4.7 
4.5 

4.4 
5.3 
6.2 
6.4 
7.6 

14.8 
12.4 

ia6 

9.2 
8.3 

7.5 
7.1 
6.9 
6.9 
7.4 

8.6 
9.3 

8.7 
8.1 
8.4 

8.7 
9.4 
10.1 
10.2 
8.9 

7.7 
7.0 
6.5 
6.0 
5.7 

5.4 
5.2 
5.3 
5.6 
5.3 

8.6 
8.0 
6.9 
6.2 
5.7 

5.3 
5.1 
5.5 
6.5 
7.9 

8.0 
7.2 
6.3 
5.8 
5.8 

7.2 
10.9 
13.7 
13.5 
11.8 

9.6 
7.8 
7.4 
9.5 

ia2 

8.8 
7.6 
6.8 
6.1 
5.8 
5.9 

4.9 

4.8 
4.8 
4.9 
5.1 

5.5 
6.0 
7.2 
S.2 
8.9 

8.3 
7.0 
6.1 
5.5 
5.1 

4.8 
4.5 
4.2 
4.0 
3.8 

3.7 
3.6 
3.5 
3.5 
3.4 

3.3 
3.3 
3.7 
3.9 
4.1 
4.6 

5.9 
5.4 
4.8 
4.3 
4.1 

3.8 
3.7 
3.5 
3.4 
3.4 

3.1 
3.0 
2.9 
3.0 
3.1 

3.2 
3.3 
3.3 
3.1 
4.3 

4.9 
5.0 
6.0 
5.9 
6.7 

5.1 
4.5 
4.4 
6wO 
5.6 

4.1 
3.8 
4.1 
4.3 
4.3 

4.3 
4.1 
3.9 
3.9 

3.8 

3.6 
3.2 
3.2 
4.4 
5.4 

7.8 
9.2 
8.6 
7.7 
6.8 

6.0 
5.5 
5.1 
4.9 
6.0 

6.6 
6.7 
6.2 
5.5 
5.0 

&6 
6.3 
5.2 
4.4 
4.2 

4.1 
3.9 
4.0 
4.5 
4.6 

4.6 
5.2 
6.6 

ia5 

12.7 

11.3 
9.2 
7.3 
6.2 
5.6 

5.1 
5.4 
5.1 
4.7 
4.8 

5.0 
5.4 
4.8 
4.2 
3.8 
3.8 

4.6 
4.2 
3.9 
3.7 
3.5 

3.5 
3.7 
3.7 
4.4 
5.4 

6.5 
5.2 
4.5 
4.7 
6.7 

8.7 
7.9 
9.3 
14.2 
15.0 

ia8 
ia3 

12.0 
13.7 
12.3 

9.7 
8.1 
7.5 
7.2 
6.6 
7.0 

8.8 
3.8 
4.3 
3.9 
3.3 

3.0 
3.0 
2.8 
3.2 
3.5 

5.1 
6.6 
7.2 
8.4 
8.9 

8.8 
7.6 
7.0 
6.4 
6.1 

6.8 
6.1 
4.6 
4.2 
5.8 

7.0 
6.0 
6.4 
5.0 
4.6 
4.0 

7.7 
9.0 
9.5 
8.2 
7.6 

7.9 
7.3 
6.9 
6.2 

6.8 

5.5 
5.2 
4.9 
4.7 
6.1 

6.3 
7,8 
7.2 
7-6 
7.7 

7.7 
7.3 
6.9 

e.6 
e.5 

7.1 
7,3 
«.7 
«.5 
7.7 
«.? 

S.4 

2 

3.3 

3 

3.6 

4    

3.3 

5 

3.5 

6    

3.5 

7 

3.3 

8    

3.3 

9 

3w2 

10    

3.0 

11    

2.7 

12 

2.5 

13 

2.8 

14    

2.7 

15 

2.5 

16 

2.4 

17           

2.4 

18 

2.3 

19 

2.2 

20    

2.0 

21        

2.0 

22    

1.9 

23        

1.8 

24 

1.7 

25        

I.- 

26  i.... 

Li 

27    

l.t 

28 

1.5 

29    

1-4 

30 

L4 

81  

1906. 
1  

13.0 

2 

11,7 

3    

las 

4 

819 

5 

7.7 

6            

7.f 

7 

9.1 

8    

ia4 

9 

ia4 

10    

&3 

11     

S.2 

12 

S.S 

13    

&0 

14 

:,o 

15 

€.: 

16 

&' 

17 

LZ 

18    

If 

19 

4S 

20 

6il 

21     

&1 

22 

11.1 

23        

las 

24 

f«.2 

25 

«.5 

26 

:.: 

27    

7.8 

28 

eL* 

29 

5.9 

30 

6l1 

81 
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DeQjf  gage  height,  in  feet,  of  Tennessee  River  at  Chattanooga,  Tenn,,for  the  years  ending 
Sept.  30, 1874-1913— Contmued. 


Oct. 


Nov. 


Dae 


Jan. 


Feb. 


Har. 


Apr. 


Max. 


Jane. 


July. 


Aug. 


Sept. 


13.9 
1SL2 
1ft.  3 
17.9 
13w8 

13.6 
15.3 
15.4 
13.4 
1L4 

9.9 
8L6 
7.6 
7.0 
6^4 

6.0 
fi.7 
&6 
7.0 
7.1 

6.9 
7.0 
&9 
8.4 
7.4 

6.6 
6.0 
5.6 
5.2 
4.9 
4.7 


5.6 
4.8 
4.6 
3.8 
3.5 

3.4 
3.6 
3.9 
3.8 
3.6 

3.3 
3.1 
2.9 
2.0 
2.7 

2.5 
2.2 
2.2 
2.1 
2.1 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 

u 

2.1 
2.2 


4.5 
4.4 
4.3 
4.2 
3.9 

3.9 
3.9 
3.8 
3.7 
3.6 

3.5 
3.5 
3.5 
3.7 
4.0 

4.1 
4.4 
4.4 

8.2 
22.1 

31.6 
33.3 
31.0 
22.0 
13.0 

9.7 
8.6 
7.7 
7.2 

6.8 


2.1 

2.0 
2.2 
2.5 
3.6 

3.7 
3.7 
3,7 
3.2 
2.9 

4.6 
6.3 
8.4 
10.5 
8.1 

6.0 
5.1 
4.5 
4.6 
4.8 

5.3 
6.0 
6.7 
9.4 
12.3 

13.6 
13.3 
12.1 
9.3 
7.7 


6.3 
6.2 
5.7 
5.6 
5.5 

5.3 
5.3 
5.4 
5.5 
5.3 

5.2 
5.6 
5.6 
5.5 
5.4 

5.3 
5.1 
5.8 
8.5 
9.2 

8.9 
9.3 
&4 
7.7 
7.3 

6.6 
6wl 
5.8 
5.9 

lai 

16w3 


7.0 
5.7 
5.3 
4.8 
4.5 

4.2 
4.0 
3.8 
3.5 
3.5 

3.7 
4.3 
5.0 
5.6 
6.2 

6.6 
6.6 
6.7 
6.4 
5.9 

5.6 
5.2 

5.1 
5.8 
6.5 

7.1 
7.8 
7.7 
7.0 
7.3 
14.6 


2a5 
19.6 
15.4 
12.5 

ia7 

9.6 
8.7 
7.9 
7.4 
&9 

6.6 
6.4 
6.3 
6.0 
5.8 

5.6 
5.4 
5.3 
5.1 
5.1 

5.6 
6.6 
&0 
7.3 
6.6 

6.1 
5.8 
5.5 
5.3 
5.2 
5.1 


18.6 
17.9 
15.6 
12.0 
10.7 

13.5 
15.5 
13.7 
12.2 
10.5 

9.5 
9.8 
12.1 
17.8 
20.3 

18.2 
14.2 
12.3 
11.4 
10.2 

9.2 
8.5 
7.7 
7.4 
6.7 

6.1 
5.8 
6.6 
5.6 
6.2 
6.1 


&0 
9.3 
11.2 

lai 

9.1 

9.5 
9.9 
9.6 

8.7 
7.8 

7.1 
6l6 
&2 
5.9 
5.6 

5.4 
6.3 
5.0 
4.9 

4.8 

4.7 
4.6 
4.5 
4.4 
4.8 

&8 
9.2 

lai 


6.8 
8.8 
10.2 
9.3 
8.6 

8.3 
9.9 
8.0 
7.5 
8.1 

9.4 
9.4 
9.0 
11.1 
15.7 

21.7 
24.7 
23.7 
20.0 
15.3 

12.0 
10.2 
9.2 

8.4 
7.8 

7.4 
7.5 
7.7 
7.6 


ia4 

12.3 
17.2 
18.4 
16.9 

14.5 
11.2 
9.6 
9.5 
9.5 

lao 

12.0 
12.3 
11.9 
12.1 

12.6 
12.2 
11.5 

ia6 

9.3 

&4 
7.7 
7.1 
6.6 
6.1 

5.9 
5.7 
5.6 
5.4 
5.2 
5.0 


7.4 
7.3 
7.5 

8.4 
9.8 

10.3 
9.5 

8.4 
9.6 
9.8 

8.4 
7.7 
8.4 
10.7 
12.2 

12.8 
9.4 
8.5 
7.9 
7.6 

8.1 
9.8 
11.6 
13.3 
15.9 

16.7 
15.2 
12.9 
10.8 
9.3 
8.4 


5.6 
6.3 
7.0 
6.4 
6.1 

5.9 
8.6 
11.2 
9.8 
9.9 

lao 

9.4 
9.0 
8.1 
7.1 

6.7 
6.5 
6.5 
6.6 
6.9 

7.9 
7.6 
7.4 
8.1 
8.5 

8.6 
8.5 
8.6 
8L7 
7.6 


7.8 
7.3 
7.3 
7.6 
13.4 

14.3 
11.0 
9.0 
8.0 
7.4 

6.9 
6.5 
6.1 
5.8 
5.8 

6.0 
6.3 
6.7 
7.8 
8.2 

7.7 
7.8 
7.0 
6.9 
8.0 

9.8 
11.9 
13.9 
13.8 
11.7 


7.0 
6.6 
6.2 
6.0 
5.9 

6.7 
7.9 

9.6 
11.8 
12.3 

12.5 
12.2 

lao 

8.9 
8.2 

&1 
7.5 
6.9 
6.4 
5.7 

5.5 
5.0 
4.7 
4.6 
4.5 

4.4 
4.4 

4.5 
4.5 
14 
4.4 


10.3 
9.8 
9.6 
9.2 
9.5 

9.6 
10.0 
10.4 
11.2 
11.6 

12.2 
12.0 
7.0 
6.3 
5.9 

5.6 
5.2 
4.9 
4.8 
5.2 

5.6 
6.1 
6.1 
6.0 
5.8 

5.7 
5.5 
5.5 
5.3 
5.8 
6.2 


4.5 
5.4 
5.9 
6.1 
7.9 

8L7 
8L4 
7.7 
8Ll 
9.8 

13.0 
13.5 
11.4 
9.9 
1L2 

ia3 

15.3 
15.0 

ia4 

8.3 

7.5 
7.1 
6.7 
6.1 
6.1 

6.9 
7.0 
7.0 
6.8 
7.1 


5.4 
5.5 
5.5 
5.3 
5.7 

6.1 
6.1 
6.2 
6.2 
6.0 

5.8 
5.7 
5.G 
5.5 
5.3 

5.3 
5.5 
5.8 
6.1 
6.1 

5.9 
5.7 
5.6 
3.4 
3.4 

3.3 
4.4 
4.4 
4.0 
8.7 


6.3 
5.8 
5.6 
5.0 
4.6 

4.5 
4.3 
3.9 
3.8 
3.7 

3.6 
3.5 
4.2 
5.6 
7.4 

7.3 
6.3 
6.2 
6.2 
4.9 

4.6 

4.5 
4.2 
3.8 
3.8 

8.7 
3.6 
3.6 
3.3 
3.4 
4.3 


3.1 
2.9 
2.8 
3.0 
4.5 

5.6 
6.6 
6.9 
6.4 
7.3 

7.3 
6.8 
5.6 
4.6 
4.2 

4.3 
4.5 
4.3 
4.0 
3.7 

3.7 
3.8 
3.5 
3.1 
3.0 

3.0 
2.9 
2.9 
2.8 
2.9 
8.1 


5.8 
5.8 
4.5 
4.1 
3.6 

3.5 
3.5 
8.0 
3.0 
2.9 

3.0 
3.5 
4.1 
3.8 
3.5 

3.3 
3.5 
3.6 
3.6 
3.5 

3.4 

4.0 
4.2 
4.1 
4.1 

3.8 
8.9 
3.9 
3.6 
3.2 
3.0 


3.3 
3.4 
3.4 
3.1 
2.8 

3.2 
4.1 
4.2 
4.7 
5.2 

5.5 
5.0 
4.5 
4.0 
3.6 

3.3 
3.0 
2.9 
2.9 
2.9 

3.4 
4.1 
4.4 
7.3 
7.7 

5.6 
5.6 
5,7 
7.1 
6,8 
4.0 


3.0 
2.8 
2.6 
2.6 
2.3 

2.3 
2,4 
2.4 
2.4 
2.5 

2.9 
4.1 
4.6 
4.6 
4.3 

3.6 
3.1 
2.7 
2.6 
2,1 

2.1 
2.1 
3.7 

8.4 
10.2 

10.6 
9.3 
6.8 
5.8 
5.8 


3.8 
3.3 
3.2 
3.0 
2.6 

3.0 
3.7 
4.2 
4.5 
4.9 

4.2 
3.8 
3.3 
2.8 
2.5 

2.3 
2.0 
2.0 
2.0 
1,9 

2.0 
2.0 
2.0 
1.9 
1.8 

1.7 
1.6 
1.6 
1.6 
1.5 
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DaUy  gaffe  height  ^  in  feet  ^  of  Tennessee  River  at  ChatUmooga^  Tenn.^for  the  yean  endmg 
Sept,  SO,  i^-^-iP/^—Continued. 


Day. 


Oct.     Nov.     Dec.     Jan.     Feb.     Mar.     Apr.     Maj.    June.    July.     kvkg.    Sept 


1900. 

1 

2 

3 

4 

6 

6 

7 

8 

'9 

10 

11 

13 

13 

14 

16 

16 

17 

18 

19 

» 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

81 

1910. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


1.6 
1.4 
1.4 
1.4 
1.4 

1.4 

1.3 
1.3 
1.4 
1.6 

1.7 
2.1 
2.4 
2.4 
2.6 

2.4 
2.2 
2.0 
1.9 
1.9 

1.8 
1.7 
1.5 
1.4 
1.4 

2.2 
3.7 
6.0 
3.8 
3.2 
3.6 


3.0 
2.8 
2.0 
2.4 
2.2 

2.2 
2.1 
2.0 
2.0 
2.0 

2.1 
2.3 
2.6 
3.0 
4.0 

6.1 
5.6 
4.7 
4.3 
3.7 

3.2 
3.1 
2.8 
2.7 
2.5 

2.4 
2.4 
2.4 
2.3 
2.3 
2.2 


6.3 
6.1 
6.0 
4.6 
4.2 

8.4 

3.0 
2.8 
2.7 
2.6 

2.6 
2.4 
2.6 
3.4 
3.6 

3.4 
3.2 
3.0 
2.9 
2.9 

2.8 
2.8 
2.7 
2.7 
2.6 

2.6 
2.6 
2.4 
2.4 
2.3 


2.1 
2.1 
2.1 
2.0 
2.0 

2.0 
2.0 
2.0 
1.9 


2.0 
2.1 
2.0 
1.9 
1.8 


2.3 
2.4 
3.2 
4.8 
6.1 

4.9 
6.1 

las 

14.0 
13.1 

11.8 
0.0 
7.6 

7.6 
7.9 

7.6 
6.8 
6.0 
6.4 
5.0 

4.7 
4.6 
7.4 
10.7 
12.1 

11.8 
10.0 
7.9 
7.1 
7.2 
7.6 


1.8 
1.8 
1.7 
1.7 
1.7 

1.7 
1.9 
8.6 
4.6 
4.6 

4.2 
4.0 
3.7 
4.3 
4.9 

6.4 
5.9 
5.5 
5.0 
4.2 

3.8 
3.6 
3.4 
3.1 
2.8 

3.0 
3.4 
3.4 
3.3 


7.2 
7.9 
7.6 
7.2 
7.2 

8.6 
9.9 
0.9 
9.6 
8.6 

7.8 
7.1 
6.8 
6.6 
6.8 

9.6 
12.4 
14.2 
16.4 
16.1 

12.0 
10.0 
8.3 
7.6 
6.9 

6.4 
6.0 
6.7 
6.6 
6.7 
6.8 


2.4 
2.3 
2.2 
2.0 
8.0 

3.6 
6.0 
11.6 
11.6 
0.8 

0.0 
7.3 
6.0 
5.3 
4.8 

4.5 
4.4 
4.3 
4.2 
5.1 

6.8 
8.1 
0.6 
0.4 
0.3 

&2 
7.0 
6.3 
5.8 
5.4 
5.3 


6.1 
6.0 
6.7 
6.6 
6.4 

6.6 
6.7 
8.1 
8.0 
0.0 

18.6 
18.0 
17.0 
16.3 
13.6 

14.6 
10.6 
10.0 
16.6 
14.6 

12.6 
12.0 
17.2 
20.2 
21.6 

21.8 

18.0 
16.3 


5.0 
4.0 
4.7 
4.5 
4.6 

4.8 
5.1 
6.1 
5.0 
4.7 

4.6 
4.5 
4.4 
4.4 
4.4 

4.3 
4.3 
7.3 
12.6 
13.0 

12.0 
11.7 

ia4 

0.0 
0.2 

8.2 
7.2 
6.8 


13.3 
11.1 
0.7 
8.8 
8.1 

7.7 
&3 

ia6 

11.5 
16.0 

20.8 
22.8 
21.5 
23.3 
24.6 

21.7 
17.1 
14.7 
12.6 
11.6 

11.4 
12.2 
12.0 
11.1 
ia4 

11.8 
14.3 
14.7 
16.6 
17.6 
18.2 


7.8 

ia8 

13.6 
13.2 
11.7 

0.0 
8.6 
7.6 
6.0 
6.6 

6.1 
6.1 
6.1 
6.0 

6.8 

6.7 
6.4 
5.1 
4.0 
4.7 

4.6 
4.4 
4.4 
4.1 
4.1 

4.1 
4.0 
3.8 
3.8 
3.7 
3.6 


16.5 
13.2 
11.0 
0.6 
8.6 

8.1 
7.8 
7.0 
&8 
0.1 

8.4 

7.7 
7.6 
8.1 
8.3 

&3 
8.1 
7.7 
7.0 
6.2 

6.0 
6.2 
6.8 
&2 
0.3 

8.7 
&1 
7.0 
8.0 
8.1 


8.5 
8.4 
8.3 
8.2 
3.2 

8.1 
3.1 
2.0 
2.0 
2.8 

2.8 
2.8 
2.7 
2.7 
2.7 

8.0 
8.8 
6.2 
8.0 
7.6 

6.8 
6.2 
6.7 
6.2 
4.0 

4.0 
4.0 
6.1 
6.0 
6.6 


14.2 
21.4 
24.8 
24.1 
20.0 

14.6 
11.8 
10.7 
8.7 
&1 

&2 
&0 
10.6 
0.8 
8.4 

7.6 
7.0 
6.6 
6.8 
6.1 

7.2 

ia6 

10.0 
21.4 
16.8 

11.2 
0.3 
&2 
7.6 
7.4 
7.1 


6.2 
5.6 
5.2 
4.0 
4.6 

4.4 

4.2 
4.2 
6.0 

8.4 

8.7 
8.7 
8.6 
7.4 
6.7 

6.1 
6.1 
6.2 
7.0 
7.6 

8.3 
0.2 
0.4 
0.1 
11.1 

13.4 
12.7 
11.8 

ia7 

0.2 
7.8 


6.0 
6.8 
7.1 
16.2 
S.2 

26.8 
23.5 
17.2 
18.1 
14.6 

18.1 
12.4 
11.6 

ia6 

11.1 

11.7 
11.7 

ia8 

0.8 
0.7 

9.0 
0.2 
&6 
&0 
8.5 

0.3 
&8 
0.6 
0.0 
8.8 


7.6 
6.8 
6.3 
6.2 
6.0 

6.0 
8.5 
0.3 
8.0 
7.4 

7.8 
7.1 
6.0 
7.2 
7.6 

7.4 
7.0 
7.0 
7.8 
7.2 

7.0 
6.7 
6.6 
6.0 
5.0 

6.0 
6.8 
6.6 
6.8 
6.0 


7.0 
&2 
8.6 
8.2 
7.6 

6.0 
6.8 
6.8 
11.7 
18.6 

17.8 
12.5 
0.7 
0.4 
12.8 

13.2 
11.9 
10.8 
8.3 
7.1 

6.7 
6.4 
6.1 
6.8 
6.7 

6.1 
6.7 
6.4 
5.8 
4.7 
4.8 


6.0 
6.8 
6.4 
7.0 
7.0 

6.8 
7.6 
0.3 
11.6 
11.1 

10.6 

ia4 

8.0 
8.1 
8.2 

8L6 
&0 
8.6 

&8 
7.6 

6.9 
6.6 
6.1 
6.7 
5.3 

5.2 
5.0 
4.8 
4.8 
6.2 
5w7 
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DsSif  gaffe  hei^,  in  feet,  of  Tennessee  River  at  Chattariooga,  Tenn.f/or  the  yean  ending 
Sept.  SO,  1874-191S—Contismed. 


Dsy. 

Oct, 

:-0T. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

»11. 
1 

2.5 
2.6 
X8 
2.8 
2.6 

2.4 
2.3 
2.3 
2.3 
2.4 

2.9 
3.1 
3.1 
2.9 
2.5 

2.3 
2.1 
2.0 
2.0 
1.9 

1.8 
1.7 
1.7 
1.6 
1-6 

1.6 
1.6 
1.6 
1.6 
1.6 
1.5 

2.2 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.1 
2.6 
2.6 

2.6 
2.7 
3.7 
3.9 
3.8 

3.8 
4.0 
5.6 
6,0 
7.0 

7.2 

5.0 
4.4 

3.9 
3.8 
3.6 
3.3 
3.0 
2.9 

1.4 
1.4 

1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.3 
1.3 
1.3 
1.3 

1.2 
1.2 
1.3 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.3 
1.5 
1.5 

2.8 
2.7 
2.5 
2.4 
2.4 

2.3 
2.4 
X9 
3.4 
3.9 

4.5 
4.8 
5.0 
6.7 
6.0 

5.6 
5.2 
5.0 
5.0 
5.1 

5.1 
5.0 
5.0 

4.8 
4.5 

4.4 
4.3 
4.3 
4.3 
4.3 

1.7 
1.8 
1.8 
1.8 
2.1 

4.8 
8.4 
•10.6 
8.7 
8.0 

6.3 
5.0 
4.2 
3.7 
3.3 

3.0 
2.8 
2.6 
2.5 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.6 
3.1 
3.3 
3.4 
3.4 
3.7 

4.2 

4.0 
3.9 
3.7 
3.5 

3.3 
3.1 
3.0 
2.9 
2.8 

2.7 
2.7 
2.7 
2.9 
3.5 

5.3 
6.7 
6.5 
5.4 
4.8 

4.8 
4.8 
6.4 
8.0 
9.8 

10.2 
14.5 
18.5 
18.7 
14.6 
13.1 

4.7 
10.7 
20.5 
24.2 
24.9 

22.9 
18.6 
12.9 
9.5 
8.1 

7.2 
6.5 
6.0 
5.6 
5.2 

5.0 
4.7 
4.6 
4.5 
4.5 

4.5 
4.5 
4.3 
4.3 
4.2 

5.1 
6.0 
5.8 
5.4 
5.4 
5.9 

12.9 
13.5 
12.1 
10.7 
9.4 

8.2 
7.2 
6.4 
6.3 
6.4 

6.9 
6.7 
6.6 
6.3 
5.8 

5.8 
4.8 
4.6 
4.2 
4.4 

4.9 
5.6 
5.6 
5.9 
5.9 

5.4 
5.1 
4.9 
5.1 
8.8 
13.6 

6.5 
7.4 
9.7 
8.5 
7.8 

8.7 
9.3 
9.5 
15.4 
21.7 

23.7 
23.9 
20.6 
15.0 
11.4 

9.7 
8.6 
7.7 
7.1 
6.7 

6.7 
6.7 
6.6 
6.4 
6.3 

6.0 
5.8 
5.6 

14.3 
14.2 
12.6 
10.4 
7.8 

7.3 
6.7 
5.7 
5.5 
5.2 

5.2 
4.9 
4.9 
4.9 
4.8 

5.5 
6.3 
6.4 
6.2 
6.1 

6.4 
10.9 
14.9 
15.6 
15.1 

13.8 
14.5 
17.6 
16.5 

5.4 
5.2 
5.2 
5.2 
6.0 

4.8 
4.7 
4.7 
11.4 
18.2 

20.0 

16.4 
11.3 
9.1 

7.9 

7.2 
6.3 
5.6 
5.2 
4.9 

4.8 
4.9 
4.9 
4.9 
4.9 

4.9 
5.4 
6.7 
7.4 
7.4 
7.4 

14.4 
12.3 
10.3 
9.1 
8.5 

8.4 
8.4 
9.2 
10.2 
10.9 

12.1 
12.5 
12.7 
12.0 
13.8 

20.0 
23.9 
23.8 
21.7 
17.5 

13.2 
11.1 
9.4 
9.1 
12.8 

15.5 
13.7 
12.8 
20.2 
28.5 
31.3 

7.0 
6.3 
5.9 
5.6 
14.6 

25.3 
28.8 
29.8 
29.9 
27.3 

21.1 
17.0 
15.8 
13.8 
12.6 

13.9 
14.7 
14.8 
14.0 
15.6 

15.9 
14.3 
12.2 
10.7 
9.5 

8.7 
8.0 
7.5 
7.1 
6.8 

29.6 
26.1 
26.3 
29.3 
3a2 

29.2 
22.7 
14.9 
12.4 
11.1 

10.3 
9.5 
8.9 
8.4 
7.9 

7.8 
8,4 
9.4 
9.9 
10.0 

9.0 
8.5 
11.7 
15.5 
14.6 

12.1 
10.5 
14.8 
20.3 
22.7 

6.8 
9.9 
11.7 
11.6 
9.9 

8.4 
7.4 
6.9 
6.5 
6.0 

5.8 
5.6 
5.4 
5.1 

4.8 

4.6 
4.4 
4.4 
4.4 
4.4 

4.3 
4.3 
4.4 
4.9 
4.8 

4.6 
4.2 
4.0 
3.8 
3.6 
3.5 

25.4 
26.0 
22.3 
16.7 
12.9 

11.5 

ia9 

U.7 
12.0 
11.0 

10.1 
9.5 

8.8 
8.3 
7.8 

7.5 
7.4 
7.3 
7.3 

7.7 

7.7 
7.0 
6.4 
6.0 
5.7 

5.5 
5.4 
5.2 
5.6 

7.8 
9.8 

3.4 
3.3 
3.2 
3.2 
3.1 

3.1 
3.1 
3.0 
3.0 
3.0 

3.2 
3.2 
2.9 
2.5 
2.4 

2.3 
2.2 
2.2 
2.2 
2.2 

2.3 
2.3 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.6 
3.5 

8.6 
7.4 
6.6 
6.0 
5.7 

5.6 
5.6 
5.8 
5.4 
5.3 

5.1 
4.8 
4.5 
3.9 
3.9 

4.3 
4.4 
4.6 
4.8 
4.6 

4.4 
4.0 
3.8 
3.6 
3.8 

4.9 
5.5 
6.2 
6.5 
6.8 

3.7 
3.1 
2.7 
2.6 
2.6 

2.3 
2.3 
2.3 
2.3 
3.3 

2.3 
2.9 
3.2 
3.2 
3.2 

3.5 
3.4 
3.4 
3.4 
8.3 

2.9 
2.7 
3.8 
2.9 
5.0 

4.8 
4.9 
3.8 
3.2 
2.8 
2.7 

6.3 

5.8 
5.7 
5.6 
5.9 

6.2 

7.8 
7.8 
7.6 
7.0 

6.7 
7.9 
8.0 
7.7 
6.8 

6.3 
6.0 
5.7 
6.2 
5.3 

5.4 
5.5 
6.0 
6.0 
5.6 

5.5 
6.4 
6.8 
6.0 
6.6 
6.0 

2.6 
2.5 
2.5 
2.5 
3.1 

3.5 
3.4 
3.3 
3.2 
3.2 

3.0 
3.0 
2.6 
2.6 
2.4 

2.4 
2.4 
2.4 
2.7 
2.8 

2.7 
2.4 
2.2 
2.0 
1.9 

1.8 
1.7 
1.6 
1.6 
1.6 
1.6 

4.8 
4.8 
4.8 
5.2 
4.5 

4.3 
4.2 
4.2 
4.2 
4.1 

4.1 
4.1 
4.0 
3.8 
3.6 

3.6 
3.8 
4.1 
4.0 
3.9 

3.9 
4.0 
4.3 
4.4 
6.2 

4.9 
4.5 
4.1 
3.8 
3.6 
8.4 

1.6 

J. 

1.6 

i 

3.0 

L 

8.1 

s, 

2.8 

6 

2.6 

2.9 

* 

2.9 

» 

3.0 

14 

2.8 

11 

2.6 

12. 

2.5 

13 

2.6 

II 

2.3 

n ■ 

IS 1 

2.8 
3.2 

2.1 

11 

2.0 

19 

2.0 

» 

2.1 

a 

3.1 

22 

2.0 

a.... 

2.0 

M 

3.0 

25 

2.0 

» 

2.0 

27 

2.1 

38 

2.9 

9 

2.9 

»...- 

2.4 

M 

1912. 
1 

8.3 

2. 

3.1 

3 

2.9 

4 

2.8 

4 

2.7 

C 

2.6 

2.6 

i 

2.5 

« 

2.5 

10 

2.4 

u 

2.4 

12 

2.4 

U 

2.3 

H 

3.3 

13 

3.2 

Ifi 

2.1 

17 

2.0 

IS 

2.0 

W 

2.2 

20 

3.4 

21 

2.7 

22.... 

2.7 

23 

3.8 

24 

4.6 

25 

6.1 

25 

6.0 

V 

4.9 

2» 

4.9 

» 

4.8 

» 

4.4 

tt 
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SURFACE  WATER  SUPPLY,  1913,  PART  IH. 


DaUy  gage  height  ^  in  feet  ^  of  Tennessee  River  at  Chattanooga,  Tenn.yfor  the  years  ending 

Sept.  SO,  1874-1913— Oontmued, 


Day. 

Oct. 

Nov. 

D«c 

Jan. 

Feb. 

Mv. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1913. 
1 

3.8 
3.4 
3.1 
2.8 
2.6 

2.6* 
2.4 
2.3 
2.2 
2.1 

2.0 
1.9 
1.9 
1.9 
1.9 

1.9 
2.2 
2.4 
2.4 
2.4 

2.7 
2.8 
2.7 
2.4 
2.3 

2.2 
2.1 
2.1 
2.0 
2.0 
1.9 

1.9 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
2.0 
2.7 

3.2 
3.4 
3.3 
3.0 
2.7 

2.5 
2.5 
2.3 
2.1 
2.1 

2.1 

2.0 
2.0 
1.9 
1.9 

1.8 
1.8 
1.8 
1.7 
1.6 

1.6 
1.6 
1.6 
1.7 
3.2 

7.0 
9.6 
10.2 
8.6 
7.0 

5.9 
6.0 
4.6 
4.0 
8.7 

3.5 
3.3 
3.3 
3.3 
3.5 

3.5 
3.4 
3.2 
3.2 
3.4 

8.9 
4.1 
4.1 
4.0 
4.0 
6.2 

7.4 
8.2 
8.2 
8.6 
8.2 

7.2 
•     7.1 
16.0 
17.9 
16.4 

14.5 
12.2 
12.0 
12.0 
11.2 

10.4 
9.2 
8.0 
8.6 

10.3 

10.2 
10.1 
10.6 
11.2 
15.2 

19.9 
20.8 
21.7 
23.2 
22.6 
19.1 

15.1 
12.3 
10.7 
10.1 
9.9 

9.9 
9.6 
9.0 
8.1 
7.3 

6.9 

8.0 
10. 1 
13.8 
11.8 

10.1 
8.6 
7.8 
7.1 
6.6 

6.6 
6.6 
6.5 
6.3 
6.2 

6.8 
6.1 
13.7 

22.4 
21.6 
16.7 
13.0 
10.6 

9.0 
8.1 
7.4 
0.9 
6.6 

7.1 

8.0 
8.6 
14.1 
24.1 

30.0 
31.3 
30.4 
25.4 
17.5 

13.1 
12.9 
12.9 
12.3 
11.2 

10.1 
13.3 
25.4 
31.2 
33.2 
32.9 

26.9 
17.1 
12.5 
10.9 
9.9 

9.2 
8.5 
8.0 
7.6 
7.2 

6.9 
6.8 
6.7 
7.0 
7.8 

7.8 
8.3 
8.8 
8.7 
8.3 

7.8 
7.2 
6.7 
6.2 
5.9 

5.7 
5.6 
5.6 
5.6 
5.5 

5.5 
5.4 
5.3 
5.1 
4.9 

4.8 
4.6 

n 

4.6 

4.7 
4.7 
4.5 
4.4 
4.2 

4.2 
4.2 
4.2 
4.5 
5.2 

6.7 
5.3 
5.1 
6.9 
12.3 

16.0 
16.0 
13.5 
11.4 
11.1 
11.5 

10.1 
9.2 
9.2 
8.6 
8.0 

7.5 
7.4 
7.4 
7.6 
7.5 

8.6 
7.8 
6.9 
6.0 
5.3 

4.9 
4.7 
4.4 
4.3 
4.1 

3.9 
3.9 
3.9 
3.9 
3.8 

3.5 
3.4 
3.4 
3.4 
3.3 

3.2 
3.1 
3.0 
3.1 
8.1 

3.1 
3.1 
3.1 
3.2 
2.9 

2.7 
2.5 
2.5 
2.8 
2.8 

2.6 
2.4 
2.3 
2.2 
2.0 

1.9 
1.8 
1.7 
1.7 
L7 

1.7 
2.0 
2.1 
2.1 
2.5 
2.7 

2.6 
2.5 
2.5 
2,5 
2.6 

2.6 
2.5 
2.2 
2,1 
2.1 

2.3 
2.7 
2.7 
2.8 
2.6 

2.4 
2.2 
2.2 
2.1 
2.1 

2.1 
2.1 
2.0 
2.0 
2.0 

L9 
1.9 
L9 
1.9 
1.9 
1.7 

L6 

a 

L5 

3 

L5 

4 

L5 

6 

L5 

6 

L5 

7 

1.4 

8 

1.2 

9 

1.2 

10 

1.2 

11 

L8 

12 

L3 

13 

1.3 

14 

1.2 

15 

1.1 

16 

LO 

17 

LO 

18 

LO 

10 

1.0 

20 

LO 

21 

LS 

22 

L6 

23 

L8 

24.. 

2.3 

25 

2.3 

26 

2.2 

27 

2.2 

28 

L9 

20 

L7 

30 

L7 

81 

Daily  gage  height,  in  feet,  of  Tennessee  River  at  Chattanooga,  Tenn.,  Oct,  1-21,  191.1, 


' 

Day. 

Oct. 

Day. 

Oct. 

Day. 

Oct. 

Day. 

Oct. 

1 

1.6 
1.6 
1.6 
1.6 
1.6 

6 

1.4 
1.2 
1.1 
LO 
.9 

11 

0.9 

.8 
.8 
.8 
.7 

16 

0.7 

2 

7 

12 

17 

3 

8 

13 

18 

4 

9 

14 

19 

5..- 

10 

15 

20 

21 

Daily  discharge,  in  second-feet,  of  Tennessee  River  at  Chattanooga,  Tenn.,  for  the  years 

ending  Sept.  SO,  1874-191S. 


Day. 


1874. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10. 

11 

12 

13 

14 

15. 


Apr. 


38,200 
38,200 
37,500 
34,800 
30,800 

29,600 
32,100 
45,000 
82,400 
103,000 

110,000 
106,000 
96,700 
97,400 
103,000 


May. 


105,000 
190,000 
174,000 
169,000 
167,000 

162,000 
154,000 
140,000 
123,000 
99,400 


56,600 
60,000 
60,000 
53,200 
43,000|32; 


June. 


21,200 
30,700 
30,700 
22,900 
23,500 

22,900 
22,900 
22,900 
22,400 
21,800 


21,800 
22,400 
25,900 
25,900 
"  800 


July. 


16,300 
16,900 
16,300 
14,800 
14,300 

13,800 
11,900 
10,600 
9,750 
10,200 

11,000 
12,800 
12,800 
14,300 
15,800 


Aug. 


45,000 

29,600 
23,500 
16,900 

17,900 
19,000 
23,500 
25,300 
19,600 

17,900 
15,300 
12,800 
12,800 
11,000 


Sept. 


89,200 
55,200 
34,800 
28,300 
20,100 

17,900 
17,900 
17,900 
20,100 
16,300 

11,900 
11,000 
10,600 
11,000 
11,000 


Day. 


1874. 

16 

17 

18 

19 

20 


Apr. 


147,000 
150,000 
148,000 
144,000 
132,000 

124,000 
124,000 
125,000 
151,000 
144,000 

161,000 
172,000 
170,000 
178,000 
190,000 


May. 


42,300 
34,800 
32,800 
34,100 
32,800 

32,100 
29,600 
29,600 
27,100 
22,900 


27,10011,900 
26,50011,400 
25,30012,800 


Juno. 


23,500 
21,800 
21,800 
21,200 
20,100 

19,600 
20,100 
14,800 
13,800 
12,800 


23,500 
23,500 
23,500 


16,300 
16,1 


July. 


17,900 
12,800 
17,400 
16,300 
15,800 

13,800 
12,400 
10,600 
10,600 
11,400 


16,300 
19,000 
25,900 
37,500 


Aug. 


10,600 
9,750  11 
9,350 
8,580 
8,"- 


t,580 16, 


7,850 
7,850 


80012, 


800 

!,80O 
1,890 

900  43,000  9O,600il7,90O 


80012, 
50013, 
20016, 


51,800  92,600 


Sept. 


U,0QO 

,400 

14,300 

16,300 

1,300 


16,300 
15,300 


8,21013.800 
12,800  U,80O 
11,90012,800 
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DaUjf  discharge,  in  seeondrfeci,  of  Tennessee  River  at  Chattanooga^  I!enn,y  for  the  years 
ending  Sept.  SO,  1874^1913— Coniiaxied. 


Oct. 


25,300 
27,700 
27,100 
22,400 

U,«0 
11,900 
12,«» 
11,900 
11,900 

11,900 
11,000 

io,aoo 

10,600 
10,600 

9,3S0 
8,580 
8,210 
10,200 
15,800 

16,900 
14,800 
12,800 
12,800 
12,800 

U,900 
11,000 
9,750 
9,750 
9,750 
11,900 


19,600 
17^900 
17,900 
17^900 
16,900 

16,900 
22,900 
32,100 
29,600 
21,700 

22,400 
20,100 
19,000 
17,400 
16,900 

15,800 
15,800 
15,800 
15,800 
15,200 

14,800 
14,100 
14,300 
13.800 
12,800 

12,800 
12,800 
12,800 
12,800 
12,800 
12,8001 


Nov.       Doc, 


9,350 
8,580 
8,580 
8,580 
7,850 

7,160 
6,830 
6,830 
7,850 
9,750 

15,800 
22,400 
21,800 
20,100 
19,000 

17,400 
16,300 
14,300 
11,900 
13,800 

14,800 
13,800 
55,200 
50,300 
66,800 

67,400 
43,000 
43,000 
36,200 
50,300 


13,300 
13,800 
13,800 
13,800 
13,800 

15,800 
17,900 
22,400 
26,500 
29,600 

32,100 
3^500 
39,600 
38,900 
37,500 

37,500 
40,300 
38,200 
33,400 
31,500 

29,600 
36,900 
32,100 
34,800 
38,900 

48,000 
40,200 
40,200 
40,200 
38,900 


56,600 
52,500 
48,400 
38,900 
28,300 

28,300 
25,300 
22,000 
20,700 
16,900 

16,300 
15,800 
20,700 
20,700 
21,200 

49,800 
49,800 
48,400 
47,700 
38,300 

36,200 
34,800 
37,500 
45,700 
40,900 

36,200 
20,600 
27,700 
32,800 
34,830 
36,800 


36,300 
33,400 
32,800 
33.400 
38,200 

45,700 
54,500 
53,800 
56,900 
55,200 

53,200 
49,800 
45,700 
41,600 
37,500 

34,100 
31,500 
29,600 
27,100 
25,300 

23,500 
23,500 
22,400 
23,500 
27,700 

47,700 
82,400 
125,000 
180,000 
218,000 
227,0001 


Jan. 


37,500 
41,600 
79,000 
85,800 
93,300 

82,400 
73,200 
83,800 
60,600 
58,600 

54,500 
40,200 
36,200 
34,800 
33,400 

28,300 
27,700 
27,100 
26,500 
25,300 

24,100 
23,500 
22,900 
28,300 
47,700 

56,600 
51,100 
47,700 
106,000 
188,000 
215,000 


205,000 
153,000 
100,000 
81,000 
60,500 

62,000 
55,200 
40,100 
45,000 
41,600 

40,200 
30,600 
36,200 
34,800 
32,800 

30,800 
29,600 
34,100 
51,100 
80,400 

92,600 
92,600 
83,100 
74,900 
79,000 

101,000 
01,900 
75,600 
66,100 
75,600 
93,300>. 


Feb. 


201,000 
167,000 
110,000 
72,200 
64,700 

58,600 
51,100 
49,800 
42,300 
38,900 

37,500 
40,900 
44,300 
47,000 
53,800 

56,600 
51,100 
46,400 
43,000 
41,600 

45,700 
51,800 
51,800 
116,000 
235,000 

299,000 
331,000 
357,000 


87,200 
87,800 
87,800 
81,000 
79,000 

74,900 
63,400 
62,000 
63,400 
64,700 

63,400 
64,700 
70,200 
81.000 
108,000 

136,000 
143,000 
122,000 
103,000 
77,000 

64,700 
60,600 
60,600 
57,200 
53,200 

51,800 
48.400 
46,400 
43,000 


Mar. 


361,000 
341,000 
307,000 
286,000 
278,000 

267,000 
246,000 
212,000 
174,000 
145,000 

129,000 
106,000 
90,600 
81,000 
79,000 

137,000 
176,000 
185,000 
171,000 
145,000 

193,000 
216,000 
225,000 
223,000 
184,000 

120,000 
02,600 
77,000 
92,600 

100,000 
92,600 


41,600 
39,000 
37,500 
36,200 
3*,  800 

33,400 
32,100 
34,100 
40,900 
48,400 

47,000 
45,700 
42,300 
41,600 
43,600 

68,800 
129,000 
137,000 
U5,000 

90,600 

77,000 
69,500 
62,700 
60.600 
81,000 

109,000 
111,000 
102,000 
101,000 
101,000 
85,800l 


Apr. 


80,400 
94,600 
126,000 
133,000 
133,000 

110,000 
89,200 
74,200 
64,700 
57,900 

63,000 
77,000 
83,800 
77,000 
66,400 

58,600 
53,200 
48,400 
45,000 
42,300 

40,000 
42,300 
47,000 
51,800 
60,600 

51,800 
46,400 
55,300 
96,000 
137,000 


77,000 
83,800 
85,800 
76,300 
67,400 

59,300 
53,800 
49,800 
46,400 


Hay. 


135,000 
123,000 
80,400 
65,400 
57,000 

52,500 
46,400 
43,000 
39,600 
37,500 

36,200 
36,200 
34,800 
32,100 
30,800 

28,900 
27,100 
25,900 
25,300 
23,500 

24,100 
23,500 
22,900 
22,400 
22,400 

21,800 
21,800 
22,400 
22,400 
21,200 
19,600 


43,000130,000 


41,600 
30,600 
37,500 
40,200 
63,400 

85,100 
76,300 
74,200 
63,400 
56,600 

53,200 
50,400 
43,000 
40,900 
39,600 

38,200 
36,200 
3ft.  800 
36,200 
30,600 


45,700 
55,200 
77,000 
83,800 
76,300 

63,400 
62,000 
70,200 
106,000 


130,000 
118.000 
97,400 
77,000 
64,700 

58,600 
63,800 
49,100 


Juno. 


19,000 
17,000 
17,900 
19,600 
22,900 

27,100 
26,500 
24,700 
27,100 
27,700 

25,300 
22,400 
20,700 
17,900 
17,400 

16,900 
21,200 
21,800 
26,500 
25,900 

26,500 
25,900 
29,600 
32,100 
32,100 

30,200 
28,300 
26,500 
25,900 
26,500 


July. 


29,600 
32,100 
30,200 
29,600 
28,900 

28,300 
29,600 
30,830 
34,100 
33,400 

32,100 
36,200 
45,000 
56,600 
72,900 

130,000 
119,000 
87,200 
66,100 
51,100 

46,400 
39,600 
43,000 
60,600 
82,400 

75,600 
66,800 
60,600 
47,700 
40,200 
34,100 


49,100  40,200 
47,000  30,200 
46,400  37,500 
48,400*  30,600 
49,800.  41,600 

51,100'  42,300 
51,100i  46,400 
46,400  43,000 
40,000  41,600 
35,500  38,900 

32,100  36,800 


29,600 
28,300 
27,700 
27,100 

30.800 
67,400 
118,000 


46,400144.000 
46,400153,000 


48,400 
16,400 
46.400 
43.000 
39,600 

41,600 
43,000 
48.400 
67,400 
60,600 
53,800l 


125,000 
74,200 
68,800 
56,600 
49,100 

48,400 
51,800 
49,100 
47,700 
43,000 


34,800 
32,100 
29.600 
27,100 

27,100 
27,100 
27,700 
27,100 
28,900 

27,700 
28,300 
29,600 
26.500 
23,500 

22,400 
21,200 
21.200 
20,100 
19,000 
21,200l 


Aug. 


31,500 
30,800 
30,200 
30,200 
34,100 

45,000 
30,200 
30,800 
28,300 
25,300 

24,700 
25,300 
28,300 
30,800 
34,100 

47,700 
67,400 
77,000 
70,200 
64,700 

55,200 
42.300 
35,500 
31,500 
20,000 

29,600 
29,600 
28,300 
26,500 
23,500 
22,400 


24,700 
25,000 
29,000 
27.100 
25,000 

34,800 
32,800 
29,600 
27,700 
25,900 

24,700 
25,300 
23,500 
22.400 
20,700 

20,100 
20.700 
21,200 
20,100 
19,600 

19.000 
17.900 
16,900 
16,300 
15,800 

16,300 
16,300 
15,800 
15,800 
14,800 
14,300l 


Sept. 


20,700 
17,900 
17,900 
17,900 
17,400 

16,900 
16,300 
15.800 
14,800 
14,800 

14,800 
15,800 
15,300 
14,300 
14,800 

14,800 
14,800 
15.300 
37,600 
70,200 

62,000 
43,000 
33,400 
28,900 
25,300 

22,900 

20,700 
19,600 
19,000 
19,000 


14,300 
13,800 
16.900 
16,300 
14,300 

12,800 
12,400 
12,400 
11.900 
11,000 

12,800 
13.800 
14,300 
13,800 
12,800 

12,800 
12.800 
11,900 
11.900 
11,400 

11,900 
14.800 
14,300 
13,800 
13,800 

15.800 
19.000 
17.400 
14.800 
13,800 
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Daily  discharge,  in  ucond-feet,  of  Tenne$$u  River  at  Chattanooga^  Tenn.,  for  the  yearm 
ending  Sept,  SO,  i^-f-iP/5— Continued. 


Day. 


Oct 


Nov. 


Deo. 


Jan. 


Feb. 


Har. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1877. 

1 

3 

3 

4 

5 

6 

7 

8 

0 

10 

U 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

20 , 

ao 

81 

1878. 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 


12,800 
12,400 
11,400 
11,000 
11,000 

11,000 
10,600 
10,200 
9,790 
0,750 

9,350 
8,580 
8,580 
8,210 
8,210 

8,210 
8,210 
7,850 
7," 
7,850 

8,210 
8,210 
9,750 
11,900 
19,000 

17,900 
14,800 
13,800 
12,800 
11,000 
10,600 


10,200 
9,750 
9,350 
8,580 
8,580 

9,750 
12,800 
22,400 
17,900 
19,000 

17,900 
16,300 
15,800 
14,300 
12,800 

11,900 
11,400 
10,200 
10,200 
10,600 

13,300 
15,300 
17^900 
17:900 
17,900 

15,800 
14,800 
13,300 
13,300 
13,300 
13,3001 


10,200 
9,750 
9,350 
9,350 
9,750 

9,750 
9,750 
9,750 
9,350 
9,360 

9,360 
9,350 
9,360 
8,580 
8,580 

8,580 
9,350 
9,350 
9,750 
10,600 

11,400 
12,800 
12,800 
14,300 
19,000 

21,800 
19,600 
17,400 
15,300 
14,300 


12,800 
15,300 
35,500 
45,000 
36,200 

82,100 
29,600 
28,300 
25,300 
23,500 

27,700 
31,500 
29,600 
25,300 
22,900 

21,200 
20,700 
21,200 
19,600 
19,000 

19,000 
29,600 
40,200 
47,700 
60,600 

80,900 
96,000 
85,100 
66,100 
52,500 


13,800 
13,800 
13,800 
15,300 
14,300 

11,900 
11,000 
11,000 
11,000 
10,600 

10,200 
9,750 
9,350 
10,200 
11,000 

11,400 
12,800 
12,800 
12,400 
11,900 

11,900 
11,000 
11,000 
12,800 
13,800 

16,800 
16,900 
16,900 
17,900 
16,900 
19,000 


43,000 
37,500 
32,100 
29,600 
29,600 

36,200 
44,300 
43.000 
38,900 
36,200 

32,100 
29,600 
27,700 
25,900 
23,500 

23,500 
21,800 
21,200 
20,100 
19,600 

19,000 
17,900 
17,900 
19,000 
24,700 

41,600 
47,000 
45,000 
43,000 
47,000 
51,800l 


17,900 
14,800 
11,000 
10,600 
13,800 

12,800 
15,300 
26,900 
34,100 
32,800 

29,600 
31,500 
33,400 
62,000 
86,500 

116,000 
140,000 
148,000 
154,000 
144,000 

152,000 
174,000 
178.000 
157,000 
120,000 

82,400 
68,100 
58,600 
49,800 
45,000 
40,200 


63,200 
62,700 
65,900 
47,000 
43,000 

88,200 
34,100 
30,800 
27,700 
29,600 

39,600 
65,200 
70,200 
79,000 
71,500 

62,000 
54,500 
49,800 
45,000 
41,600 

38,900 
37,500 
38,900 
39,600 
38,900 

38,200 
38,200 
37,500 
40,900 
43,000 
60,000' 


36,200 
33,400 
32,100 
31,500 
32,800 

83,400 
32,100 
29,600 
28,900 
27,700 

26,900 
25,300 
23,500 
23,500 
22,400 

21,200 
21,200 
20,100 
19,000 
19,000 

17,900 
17,900 
17,900 
17,900 
19,000 

19,000 
17,900 
17,400 


17,400 
17,900 
24,700 
40,200 
32,800 


65,400 
49,800 
63,400 
66,100 
60,600 


31,500  56,600 
30,800  68,600 
29,600  88,500 
41,600150,000 
75,000184,000 


100,000 
94,600 
82.400 
72,200 
72,900 

61,300 
65,900 
63,800 
62,500 
40,800 


72,900 
72,200 
63,400 
54,500 
48,400 

43,000 
40,200 
42,300 
49,100 
72,900 

83,800 
79,000 
68,800 
67,900 
49,800 

47,000 
45,000 
42,300 
40,200 
38,900 

40,900 

66,200 

72,900 

113,000 

125,000 

101,000 
78,300 
66,800 


189,000 
171,000 
133,000 
116,000 
112,000 

106,000 
96,000 
82,400 
74,900 
77,000 


46,400  89.200 
44,300  97,400 
42,300101,000 
40,900  80,200 
39,600  72,900 


47,000 
62,000 
87,800 
108,000 
99,400 
77,000 


61,800 
45,000 
43,000 
43,000 
49,100 

47,700 
46,400 
43.000 
40,900 
38,900 

37,500 
37,500 
44,300 
54,500 
62,700 

66,100 
66,900 
49,800 
43,000 
38,900 

36.200 
33,400 
31,500 
29,600 
28,300 

27,700 
25,900 
25,900 
27,700 
29,600 
29,600 


60,600 
57,900 
79,000 
91,900 
79,000 


27,700 
25,500 
25,300 
23.500 
24,700 

26,500 
27,700 
28,300 
28,300 
29,600 

40,200 
48,400 
48,400 
42,300 
38,200 

35,500 
33,400 
32,100 
30,200 
35,500 

36,200 
35,500 
33.400 
38,900 
58,600 

56,600 
51,800 
51,100 
49,800 
45,700 


71,500 
60,600 
53,200 
47,700 
44,300 

43,600 
45,700 
45,700 
47,700 
40,800 

49,100 
48,400 
45,000 
40,900 
37,500 

34,800 
33,400 
33,400 
30,800 
27,700 

27,100 
27,100 
27,100 
24,700 
23,500 

22,400 
21,200 
21,200 
20,100 
20,100 
19,600 


40,200 
36,200 
34,800 
34,800 
32,800 

38,200 
40,900 
43,000 
44,300 
40,900 

37,500 
34,100 
31,500 
28,900 
27,700 

27,100 
26,500 
26,600 
20,600 
34,100 

41,600 
41,600 
33,400 

28,  goo 

26,500 

23,500 
22.900 
22,400 
22,900 
26,300 
26,900l 


19,000>  22,400  13,800 
17,900  20,7OO|  12,800 


17,900 
17,400 
16,900 

16,300 
15,800 
16,900 
17,400 
17,900 

17,900 
19,600 
20,100 
19,600 
19,600 

19,000 
19,000 
19,000 
19,000 
19,600 

20,100 
22,900 
28,900 
27,700 
22,900 

20,700 
19,000 
17,900 
19,600 
22,400 


22,900 
20,100 
19,000 
17,900 
17,400 

16,900 
17,400 
16,900 
16,300 
17,900 

19,000 
17,900 
17,900 
17,900 
17,900 

17,900 
16,300 
15,800 
15,300 
14,800 

15,800 
15,300 
15,300 
17,900 
16,900 

15,300 
14.%00 
13,800 
13,800 
12,800 


19.000 
17,400 
14,800 

14,300 
13,800 
13,800 
15,800 
15,800 

13,800 
12,800 
12,800 
11,900 
11,900 

11,400 
14,800 
12,400 
12,400 
17,400 

20,100 
20,700 
20,100 
22,900 
29,600 

26,500 
26,500 
23,500 
20,100 
17,900 
15,300 


12,800 
12,800 
14,300 
15,300 
14,300 

12.800 
12,400 
11,900 
12,400 
12,800 

13,800 
13,800 
12.800 
12,400 
12,400 

12,400 
12,800 
11.900 
12,400 
11,400 

11,000 
10.200 
10.200 
9,750 


8,580 
8,580 
8,210 
8,580 
9,350 
14,300) 


12,800 
12,800 
12,400 

11,900 
11,000 
11,000 
10.600 
10,600 

10,600 
10,600 
10,200 
10,200 
10,200 

11,400 
12,800 
11,900 
10,600 
9,750 

9,350 
8,960 
8,960 
9,350 
9,750 

14,300 
13,800 
13,800 
12,400 
11,400 
10,600 


15,800 
20,100 
17,900 
17,400 
15,800 

14,300 
11.900 
11,000 
10.200 
9,350 

8,580 
8,580 
9,350 
10,200 
12,400 

16,300 
22.400 
20,700 
16,900 
15,300 

13,800 
11,900 
16,300 
23,500 
21,200 

16.300 
12,800 
13,800 
15,800 
17,900 
22,900l 


ii,ooo 

10.600 
9,  730 
9,7SO 
9,750 

9,350 
11,900 
15,300 
14,300 
11,900 

13,800 
17,900 
17,900 
15,800 
12,800 

11,900 
11,000 
11,000 
11,000 
11,900 

14,800 
15,300 
16,900 
15.800 
14,800 

12,S0O 
12,800 
12.800 
12,800 
11,000 


22,400 

2D,7D0 
19.600 
19,600 
17,900 

14,800 
12,400 
11.400 
10,200 
9,350 

8,580 
8,210 
7.850 
7,500 
7,500 

66,100 
49,800 
32.100 
22.400 
17,400 

15,300 
12.800 
11,900 
11,400 
11,900 

12,400 
11.400 
11.400 
11.000 
10,000 
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Dmtf  duthargtf  in  Beeond-feely  of  Tennessee  River  at  Chattanooga^  Tenn.^  for  the  years 
ending  Sept,  30,  1874-19 IS — Continued. 


Oet 


Not. 


Dee. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jtme. 


July. 


Aug. 


Sept 


9,750 
S,5n 
8,50 
8,210 
7,8S0 

8,310 

8,ao 

8.560 
9,7S0 

10,900 

io,aoo 
io,aoo 
10,  r-- 

11,400 

11,400 
11,400 
11,000 
10,200 
10,200 

10,200 
10,200 
10,600 
11,000 
12,400 

32,100 
41,600 
»,800 
24,700 
20,700 
17,900 


17,900 
19,000 
19,000 
19,600 
17,900 

16,300 
14,800 
13,800 
12,800 
12,800 

11,900 
11,400 
U,000 
11,000 
11,400 

11,900 
11900 
11,900 
11,900 
12,800 

12,800 
13,800 
12,800 
14,300 
15,300 

17,900 
48,400 
103,000 
116,000 
103,000 


6,610 
5,610 
5,610 
5,610 
6,330 

5,330 
5,330 
&330 
5,330 
5,330 

8,960 
10,200 
12,800 
11,400 
10,600 

8,960 
8,960 
10,600 
37,500 
85,100 

68,800 
57,200 
44,300 
32,800 
32,800 

22,900 
21,200 
19,000 
16,900 
16,300 
14,8001 


13,800 
13,300 
12,800 
11,900 
11,400 

11,000 
10,600 
10,200 
10,200 
9,750 

10,200 
11,900 
12,400 
12,400 
12,400 

11,900 
12,400 
15,800 

27,700 

25,900 
23,500 
19,000 
16,900 
15,300 

14,300 
13,300 
13,300 
16,300 
27,700 


92,600 
»,800 
77^000 
73,600 
68,800 

60,000 
48,400 
40,200 
36,200 
45,000 

56,600 

68,100 
61,300 
65,400 
62,000 

68,800 
73,600 
67,400 
61,300 
52,600 

45,000 
45^700 
40,800 
53,200 
55,200 

49,800 
43,000 
36,200 
31,500 
28,900 
30,800 


31,500 
27,100 
25,300 
22,400 
20,700 

20,700 
27,100 
27,100 
26,500 
24,700 

40,900 
98,300 
96,000 
77,000 
87,800 

116,000 
115,000 
100,000 
78,300 
61,300 

48,400 
43,000 
52,500 
110,000 
138,000 

143,000 
141,000 
115,000 
91,900 
71,500 
57,900 


32,800 
36,800 
45,700 
45,000 
36,200 

32,100 
23,500 
94,100 
49,100 
132,000 

U7,000 
181,000 
217,000 
250,000 
252,000 

260,000 
183,000 
110,000 
89,200 
92,600 

80,200 
81,000 
68,100 
57,200 
52,500 

47,700 
44,300 
41,600 
40,900 
45,700 
49,800 


73,600 
72,900 
62,000 
52,500 
60,400 

67,900 
69,500 
69,500 
02,000 
62,000 

55,200 

60, 

40,100 

47,000 

43,600 

40,200 
45,700 
93,300 
122.000 
110,000 

88,500 
72,200 
65,400 
66,100 
76,300 

78,300 
75,600 
72,200 


47,700 
43,000 
38,900 
34,800 
32,100 

30,800 
38,200 
47,000 
68,600 
66,100 

02,000 
50,300 
54,500 
48,400 
45,700 

41,600 
38,200 
36,200 
34,800 
83,400 

32,100 
80,800 
32,100 
30,800 
20,600 

27,100 
25,900 
25,300 
24,100 
23,500 
23,5001 


23,500 
24,100 
28,300 
36,200 
39,600 

36,200 
83,400 
80,800 
28,300 
26,900 

24,700 
24,700 
30,800 
78,800 
150,000 


68,800 
66,100 
66,600 
61,800 
46,400 

42,300 
30,600 
36,800 
34,800 
34,100 

32,100 
31,500 
28,300 
20,600 
20,600 

28,300 
27,700 
27,700 
27,100 
26,500 

26,300 
26,500 
38,000 
40,200 
40,200 

40,900 
40,200 
38.900 
37,500 
36,200 
83,400 


83,400 
44,300 
51,100 
61,800 
43,000 


36,200 
33,400 
32,800 
36,200 

48,400 
53,800 
40,800 
44,300 
40,200 

39,600 
47,700 
50,400 
49,800 
48,400 

48,400 
44,300 
41,600 
38,200 
34,800 

29,600 
27,700 
26,500 
25,900 
24,700 


55,200 
40,100 
45,700 
57,200 
87,200 

110,000 
101,000 
100,000 
123,000 
161,000 

184,000 
187,000 
189,000 
188,000 
188,000 


176,000  211,000 
176,000  232,000 
129,000'  264,000 


75,000 
68,000 

62,500 
47,700 
44,300 
40,000 
87,500 

84,800 
45,000 
67^200 
66,600 


250,000 
237,000 

184,000 
137,000 
107,000 
88,500 
75,600 

66,800 
60,000 
56,600 
63,800 
62,500 
40,800 


47,700 
45,700 
55,200 
92,600 
109,000 

99,400 
82,400 
77,600 
68,100 
69,300 

52,500 
53,800 
47,000 
41,600 
38,200 

49,100 
69,500 
77,000 
72,200 
66,100 

70,800 
74,900 
66,100 
60,000 
55,200 

62,700 
82,400 
80,200 
79,700 
87,200 


24,100 
24,100 
23,500 
22,900 
21,800 

21,200 
29,600 
37,500 
33,400 
27,100 

24,100 
21,800 
20,100 
19,600 
21,800 

21,800 
22,400 
29,600 
33,400 
34,800 

34,100 
33,400 
32,800 
26,500 
25,300 

28,600 
20,100 
18,500 
17,400 
16,900 
17,400 


92,600 
92,600 
82,400 
73,600 
61,300 

63,200 
48,400 
45,000 
40,200 
37,500 

34,800 
34,100 
33,400 
32,100 
30,800 

29,600 
27,100 
25,900 
24,100 
23,500 

28,500 
23,500 
28,900 
32,100 
33,400 

46,400 
44,300 
38,900 
34,100 
32,100 
32,100l 


18,500 
18,500 
16,900 
15,800 
15,300 

14,800 
13,800 
13,300 
12,800 
11,900 

12,400 
12,800 
13,800 
15,300 
15,800 

15,300 
16,300 
14,300 
12,800 
11,900 

10,200 
9,750 
9,350 
8,960 
8,960 

8,960 
8,680 
8,210 
7,850 
7,860 


31,500 
32,800 
34.800 
36,200 
31,500 

29,600 
27,100 
24,700 
23,500 
22,400 

20,700 
19,600 
19.600 
19,000 
17,900 

16,900 
16,300 
15,800 
15,800 
15,800 

15,300 
14,300 
13,800 
13,300 
13,300 

13,300 
12,800 
12,800 
12,800 
16,800 


8,210 
8,580 
8,580 
8,680 
8,580 

8,580 
8,210 
7,850 
7,500 
7,500 

7,850 
7.850 
7,850 
7,860 
7,500 

7,600 
8,210 
7,850 
7,850 
7,850 

8,960 
8,580 
7,850 
7,500 
7,860 

7,160 
7,500 
8,580 
10,600 
11,400 
11,000 


17,900 
16,900 
19,000 
30,200 
47,000 

40,200 
33.400 
32.100 
26.500 
23,500 

21,800 
20,100 
18,500 
17,900 
16,900 

16,300 
24,700 
21,200 
21,200 
15,800 

13,800 
14.300 
14,800 
16,300 
17,900 

17,400 
16,900 
15,300 
13.800 
12,800 
11,9001 


12,800 
21,800 
22,900 
24,100 
22,400 

18,500 
17,900 
16,300 
16,300 
15,800 

16,800 
14,800 
14,300 
12,800 
11,400 

11,000 
12,400 
11,900 
10,600 
10,600 

8,580 
8,960 
11,000 
14,800 
15,800 

18,500 
22,400 
22,900 
21,800 
19,000 
15,800 


13,800 
12,800 
12,400 
12,800 
12,800 

14,800 
15,800 
14,300 
12,400 
11,400 

9,750 
9,350 
8,960 
8,580 
8,580 

7,850 
7,860 
7,850 
7,500 
7,500 

7,160 
7,160 
6,830 
6,510 
6,200 

6,200 
5,900 
5,000 
5,900 
5,900 


11,000 
10,600 
11,000 
11.400 
14,800 

15,800 
14,800 
24,100 
23.500 
23,500 

25,900 
21,800 
20,700 
21,200 
24,100 

20,100 
20,700 
16,900 
15,800 
14,800 

13,800 
19,000 
20,100 
21,200 
22,400 

24,100 
25.900 
27,100 
15,800 
15,300 
14,8001 


13,800 
12,800 
12,400 
13,800 
16,300 

17,400 
17,400 
16,300 
15,800 
13,800 

15,800 
17,900 
20,700 
21,200 
19,600 

17,900 
16,300 
15.800 
12,800 
11,900 

11,000 
10,200 
9,350 
9,750 
9,350 

9,350 
9,750 
11,900 
17,400 
22,400 
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SUBPACB  WATBE  SUPPLY,  1913,  PART  HI. 


Daily  dUcharge  in  second-feet,  of  Tennessee  River  at  Chattanooga,  Tenn.,  for  the  years 
ending  Sept.  SO,  187^191  S—Coniinned. 


Day.        Oct       Nov.       D«c.       Jan.       Fob.       Mar.      Apr.     May.    June.    July.     Aog.     Sept. 


1. 

a.. 

8.. 
4.. 
6.. 

C 
7.. 
8.. 
».. 
10.. 

11.. 
12.. 
13.. 
14. 
15.. 


1881. 


1«.. 
17.. 
18.. 
Idi. 
20.. 


21., 
22.. 
23.. 
24. 
25.. 

26. 
27. 
28. 
29.. 
30. 
31. 


1882. 


19,000 
16,900 
16,300 
13,300 
12,800 

11,400 
11,000 
10.  GOO 
10,200 
9,750 

9,350 
9,350 
8,060 
8,5SD 
8,580 

7,850 
8,580 
8,580 
8.960 
8,580 

8,580 
8,210 
8,210 
7,850 
8,210 

8,210 
7,860 
7,850, 
8,21(^ 
7,850! 
8,210* 


1. 

2.. 

3.. 

4.. 

6.. 

6.. 
7.. 
8.. 
9.. 
10.. 


11. 
12.. 
13. 
14. 
16.. 

16., 
17.. 
18., 
19., 
20.. 

21.. 
22.. 
23. 
24.. 
25.. 

26., 
27., 
28. 
29., 
30.. 


15,800 
15,300, 
13.800 
12,800 
10,600 

8,900^ 
8,580 
8,210 
7,850 
7,600 

7,500 
7,160 
7,U» 
7,160 
6,830 

6,830 
6,510 
6,510 
6,200 
6,510 

6,200 
5,900 
7,160 
7,850 
7,850 

7,500 
8,210 
8,580 
8,960 
11.900 
17,400J. 


8,580 
8,580 
9,750 
12,800 
11,900 

12,800 
13,800 
13,800 
14,300 
16,300 

21,200 
23,500 
23,500 
22,900 
23,500 

20,700 
19,000 
16.900 
15,300 
13,800 

13,300 
12,800 
11,900 
11,000 
11,000 

10,600 
10,600 
13.300 
42,300 
85,800 


40,200 
60,600 
56,600 
51.100 
38,900 

80,200 
25,900 
25,900 
23,500 
34,800 

36,200 
37,500 
38,900 
40,200 
38,900 

34,100 
29,600 
25,900 
22,400 
20,700 

19,000 
17,900 
19,000 
34,800 
60,600 

60,000 
62,000 
52,500 
38,200 
82,100 


113,000 
153,000 
174,000 
144,000 
102,000 

98,700 
117,000 
112,000 
93,300 
70,200 

53,800 
45,000 
39,600 
35,500 
32,800 

31,500 
34,800 
33,400 
43,600 
43,000 

41,600 
38,900 
35,500 
33,400 
31,500 

32,100 
34,800 
34,800 
33,400 
30,800 
25,900 


28,300 
28,300 
35,500 
35.500 
34,100 


33,400  57,900 

30.800  85,800 

27,700  140,000 

25,WK»,  176,000 

23,500  195,000 


24,700 
17,900 
19,000 
20,700 
24,100 

87,500 
55,900 
67,400 
74.200 
74,900 

74,200 
79,700 
74,200 
70,200 
62,700 

00,000 
67,200 
52,500 
48,400 
62,500 

82,400 
112,000 
122,000 
112,000 

08,700 

70,800 
56,600 
48,400 
41,600 
38,200 
35,500 


84,100 
38,200 
64,000 
68,800 
63,400 

53,800 
45,700 
46,400 
61,300 
86,500 

100,000 
128,000 
146,000 
142.000 
116,000 

04,000 
75,600 
62,700 
64,700 
78,300 

01,000 
01,900 
87.800 
70,200 
60,000 

64,500 
48,400 
63,200 


55,200 
53,800 
40,100 
46,400 
^000 

41,600 
38,900 
40,900 
40,200 
37,500 

36,200 
35,500 
36,200 
35.500 
35,500 

46,000 
54,500 
66,100 
88,500 
125,000 

125,000 
97,400 
81,700 
71,500 
62,000 

66,600 
53,200 
55,200 
53,800 
50,400 
49,100 


101,000  197,000  83,800 

80,900  104,000  124,000 

74,900  130,000'  144,000 

62,700  ll8,000i  130,000 

54,500  145,000  114,000 


21,200 
20,700 
19,000 
24,100 
74,200 

112,000 
106,000 
98,000 
75.600 
53,800 

47,700 
98,700 
131,000 
119,000 
100,000 

04,600 
90,000 
95,300 
101,000 
109,000 
107,0001 


197,000 
197,000 
200.000 
202,000 
200,000 

109,000 
222,000 
250,000 
267,000 
267,000 

261,000 
258,000 
258,000 
250,000 
229,000 

180,000 
118,000 
94,600 
138,000 
195,000 
200,000|. 


160,000 
150.000 
127,000 
120.000 
130,000 

148.000 
153,000 
154,000 
144,000 
133,000 

139,000 
144,000 
133,000 
118,000 
108,000 

99,400 
91,200 
86,500 
80,400 
72,900 

66,100 
60,000 
67,200 


94,600 
84,400 
85,100 
101,000 
123,000 

137,000 
112,000 
09,400 
94,000 
85,800 

70,200 
61,300 
62,700 
72,200 
63,400 

60,600 
61,300 
60,000 
60,600 
57,900 

53,800 
53,200 
64,700 
84,400 
86,500 
79,  Tool 


48,400 
50,400 
51,100 
49,100 
46,400 

43,000 
41,600 
41,600 
40,900 
47,000 

63,200 
61,300 
77,000 
101,000 
116,000 

116,000 
103,000 
81,000 
67,400 
60,000 

53,800 
48,400 
47,700 
48,400 
51,100 

55,200 
67,400 
74,200 
65,400 
55,200 


53,800  18,5 
48,400  19,0 
45,000  20,10 


41,600 


24,: 


40,900  25, 

43,000  23.J 

43,000  21,8 

40,900  21,8 

38,900  22,4 

37,500  28,3 

37,5001  28,9 
33,400  25,9 
31.500  22,4 
29,600  20,10 
28,900  20,10 

27,100  22, 
25,900i  21, 
24,700,  19. 
23,500  18, 
22,900  15, 


22,400  14, 
21,200  14, 
21,200  17,900' 
21,800;  16.900^ 
21,800j  15,800 


22,400  14,300]  10, 
21,200  13,300  11 
20,100  12,800  lO; 
19,000  12,800^  10, 
18,500  12,800^  9, 
17,90a 8, 


70,200  40,900^  5I,100|  25, 
61,300  38,200  53,800!  34, 
54,600  34,800  62,000,  36, 
51,100  32,100  55,900|  35, 
47,700|  29,600  52,500  34, 


400 
400 
600 
100 
100 

400 
800 
300 
900 
000 

200 
350 
350 
200 
750 

900 
900 
400 
900 
000 

300 
800 
000 
350 
960 

200 
000 
600 
600 
350 
580 


7,850 
7,500 
7,160 
6,830 
6,510 

6,510 
7,1G0 
7,500 
7,850 
8,210 

18,500 
16,000 
13,300 
13.300 
8,960 


5,060 
6.200 
7,500 
8,210 
7,500 

6,830 
5,900 
5,330 
5.060 

5,oeo 

4,800 

4,800 
4,800 
4.800 
5,330 


8,210  5,330 
7,850  5,330 
6,510  9.350 
8,2101  28,300 
6,830j  28,300 


7,160 
7,160 
6,200 
6,200 
6,510 

6,510 
6,200 
5,610 
6,200 
5,900 
5,330 


72.200 
48,400 
33.400 
23,500 
19,000 

13,300 
14.800 
14,800 
15,800 
16.900 


900  22,4001  32.100 
800  24,  loot  34,100 
8001  27.100*  30,800 
500|  3fi.20O'  30.800 
100|  35,500  29,000 


900 
900 
100 
700 
100 

800 
200 
800 
500 
300 

200 
100 
100 
900 
400 

100 
100 
500 
400 
700 

000 
500 
000 
100 
700 
0001 


36,800 
34,800 
30.800 
27,700 
26,500 


24,700 

22,900 

21,800 

20,700149; 

19,000t 


17,900 
17,900 
22,400 
20,600 
28,900 

25,900 
21,200 
17,900 
15,800 
14,300 

13,800 
15,800 
16,900 
21,200 
23.500 
26,5001 


27,100 
23,500 
21,200 
22,900 
24,100 


30,800 
76.300 

142,000 
,000 

111,000 


67,400 
46.400 
37,500 
31.500 
27,100 

24,700 
25.300 
22,400 
21,200 
20,100 

10,000 
17,900 
16,900 
16.300 
16,300 
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Dmhf  dis^aarge,  in  second-feet ,  of  Tennessee  River  at  Chattanooga,  Tenn.,  for  the  years 
ending  Sept.  SO,  i^4-^9i^— Continued. 


Oct.      Not. 


Dw. 


JaxL 


Feb. 


Har. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


11,900 
11,400 
11,000, 
11,000, 
11,000 

11,000 
11,000 
10,600 
11,000 
11,900 

16,300 
34,100 
22,400 

I9,r" 

17,900 

15,300 
12,800 
12,400 
11,900 
11,400 
11,900. 


9,750 
8,580 
10,200 
8,900 
9,350 

11,000 
10,600 
15,800 
35,500 
27,100 

20,700 
15,800 
13,300 
11,000 
10,200 

8,960 
8,210 
8,210 
7,850 
7,600 

7,500 
7,500 
7,500 
8,580 
9,750 

11,000 
9,750 
8,960 
9,750| 
10,600 
12,800i 


13,800 
15,300 
16,900 
15,300 
14,300 

12,800 
11,900 
11,400 
11,000 
U,000 

10,600 
10,600 
11,000 
11,900 
15,300 

15,800 
15,300 
14,800 
13,800 
12,800 

13,300 
14,800 
14,800 
14,300 
12,800 

11,900 
11,900 
12,400 
12,400 
23,500 


36,500 
23,500 
20,700 
18,500 
16,900 

15,800 
15,300 
14,300 
12,800 
12,800 

13,300 
20,700 
19,000 
18,500 
19,000 

18,500 
17,400 
16,300 
14,300 
14,800 

19,000 
24,700 
39,600 
55,900 
62,000 

56,600 
49,100 
42,300 
34,100 
30,200 
37,700 


18,500 
19,600 
17,400 
15,300 
13,400 

11,000 
10,300 
9,360 
0,350 
8,960 

9,350 
11,000 
14,800 
18,500 
19,000 

16,300 
14,300 
12,800 
13,400 
11,000 

10,200 
13,400 
36,200 
61,800 
68,100 

57,300 
45,700 
35,600 
30,200 
37,100 


25,300 
24,700 
22,900 
21,200 
^,800 

25,300 

44,300 
70,800 
81,000 
78,300 

70,800 
57,900 
50,400 
58,600 
01,900 

107,000 
101,000 
110,000 
129,000 
148,000 

199,000 
233,000 
254,000 
253,000 
218,000 

145,000 
87,200 
68,800 
62,000 
60,000 
59,300 


34,100 
31,800 

19,  r- 

16,300 

15,300 
14,300 
14,300 
16,900 
30^100 

33,900 
20,700 
30,100 
18,500 
17,900 

18,500 
19,600 
17,900 
17,900 
21,200| 

38,900 
31,500 
30,200 
32,800 
41,600 
I 
66,800 
81,000 
f^400 
64,000, 
47,700 
41,600' 


57,900 
55,200 
49,100 
45,700 
45,000 

47,000 
57,900 
68,100 
94,600 
114,000 

106,000 
92,600 
84,400 
85,800 
83,100 

74,200 
67,400 
62,000 
61,300 
64,700 

64,700 
60,600 
55,900 
63,800 
66,600 

57,200 
55,900 
51,100 


47,700^ 

43, 

40, 


96,700 
">,000 
t,000 
38;  900(154, 000 
86,200106,000 


600 150,  ( 
900 172,  ( 


34,800 
38,200 
60,400 
60,' — 
60, 


80,400 
87,800 
104,000 

-*n,ooo 

1,000 


000110, 
600109, 


300110, 


57, 
51,800 
49,800 
47,  TOO 
43,-- 


300111, 


1,000 
113,000 
118,000 
131,000 
-,000 


39,600 
37,600 
35,600 
33,400: 
33,100 


400100, 


96,000 
80,200 
96,700 
100,000 
94,000 


31,600 

30,800 

20,600: 

28,300176, 

28,300 


L  600 114, 


79,700 

60,600 

",000 

,000 

206,000 


68,800 
64,000 
56,600 
51,100 
47,000 

43,600 
40,900 
38,900 
36,200 
34,800 

34,100 
34,100 
33,400 
32,100 
30,800 

30,800 
30,800 
29,600 
27,700 
27,100 

25,300 
25,300 
25,300 
36,900 
35,300 


33,400315,000 


34,700 
800^188,000^  34,100 

24,100 

24,100 
33,400 
31,800 


800139, 


36, 

36, 

37,600 

36,800 

44,300 


1,000 
87,800 
74,900 


31,300 
21,200 
19,600 
18,500 
17,900 

19,000 
20,700 
27,100 
30,800 
30,200 

28,900 
26,600 
32,100 
34,800 
40,900 

38,300 
33,400 
28,300 
25,300 
23,900 

30,700 
30,100 
19,000 
31,200 
25,900 

23,600 
31,800 
23,600 
22,900 
23,600 


22,900 
22,400 
20,100 
18,500 
16,900 

16,300 
15,300 
15,300 
15,800 
16,300 

16,300 
17,900 
22,400 
22,400 
20,100 

19,600 
17,900 
15,800 
16,900 
15,800 

13,300 
12,400 
11,000 
10,200 
10,200 

10,200 
11,000 
11,900 
11,000 
9,760 
9,860 


9,750 
9,350 
9,750 
10,200 
11,400 

10,200 
9,750 
10,600 
11,900 
11,400 

10,300 
8,960 
8,580 
8,960 
9,350 

9,750 
13,800] 
13,300 
14,800 
14,300 

13,400 
11,000 
10,200 
9,350 
9,350 

8,960 
10,600 
8,960 
8,960 
9,760 
10,200 


9,760 
8,960 
8,210 
7,600 
7,160 

6,830 
6,510 
6,200 
5,900 
5,900 

5,610 
5,330 
5,330 
5,060 
5,000 

5,000 
5,060 
5,060 
4,800 
5,060 

5,330 
6,200 
6,830 
10,600 
11,900 

11,400 
13,300 
14,300 
12,800 
11,400 


38,900 
37,600 
85,600 
34,100 
31,600 

38,900 
35,300 
31,800 
19,600 
19,000 


73,300 
137,000 
161,000 
167,000 
133,000 

87,300 
84,400 
143,000 
301,000 
333,000 


30,100  344,000 

38,900  342,000 

53,300  335,000 

57,900  306,000 

63,000  195,000 

75,600'  189,000 

81,700  176,000 

70,300  165,000 

78,300  167,000 

87,800  178,000 


94,600 
87,200 
75,600 
68,800 
70,200j 

67,400 

57,200 

52,500 

47,700 

45,000. 

45,000. 


177,000 
152,000 
121,000 
101,000| 
84,400 

73,600 
64,000 
60,600, 
59,300 


56,600 
65,900 
52,500 
49,800 
47,700 

96,700 
103,000 
344,000 
372,000 
385,000 

383,000 
367,000 
348,000 
337,000 
332,000 

199,000 
163,000 
120,000 
114,000 
130,000 

146,000 
160,000 
182,000 


73,300 
66,100 
62,700 
61,300 
57,900 

53,800 
49,800 
55,200 
51,800 
43,600 

41,600 
40,300 
38,300 
38,000 
58,600 

03,600 
109,000 
96,700 
83,100 
70,300 

63,000 
71,500 
86,600 


63,700 
66,600 
54,500 
56,300 
54,500 

63,400 
71,500 
65,400 
67,900 
61,100 

47,700 
41,600 
40,000 
37,500 
36,300 

34,800 
33,400 
31,500 
39,600 
39,600 


33,9001 
31,800 


178,000  87,800 
157,000  96,700 


37,700  36, 

38,300  33, 

38,300  22, 

20, 5001  23, 

27, 100  22, 


137,000'  98,700 
133,000  86,500 
129,000  76,300 
125,000  72,900 
103,000^  71,600 


27, 100  23 
37,100  28, 
30,800,  67, 
20,600!  71,.  -, 
25,9001  63,000 


300] 
200 
600 

000 
300 
800 
800 
600 

100 
600, 
100 
600 
800 

800 
600 
800 
800 
200l 


50,400 
43,600 
40,200 
41,600 
39,600 

38,200 
38,200 
34,800 
a3,400 
28,300 

27,700 
28,900 
34,100 
32,100 
28,300 

27,100 
23,500 
21,200 
23,500 
23,500 


500  22,400 
500  19,600 
900,  17,900 
600  16,300 
900   14,800 


35,500 
60,600 
43,000 
31,500 
34,800 

28,900 
22,400 
19,600 
17,900 
17,400 

17,900 
19,600 
19,600 
19,000 
17,900 

17,4001 
15,800l 
14,300i 
12,800 
11,900 

11,400 
11,900 
11,400 
11,900 
12,800 


600 
300 
400 
500 


15,800  12,800 
16,900  11,900 


17,900 
21,800 
22,900 


11,000 
11,000 
11,400 


31,80a  13,4001 


17,900 
15,300 
12,800 
11,900 
10,600 

9,750 
8,960 
8,580 
8,960 
9,750 

10,200 
9,760 
9,760 
8,960 
8,580 

8,210 
7,860 
7,860 
7,850 
7,600 

7,600 
7,160 
7,160 
7,160 
6,830 

6,830 
6,830 
6,510 
6,510 
6,510 
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Daily  discharge,  in  second-feet,  of  Tennessee  River  at  ChaUanooga,  Tenn.,/or  the  years 
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Day. 


1885. 

1 

2 

3 

4 

6 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

W 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30...... 

81 

1886. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

20 

30 

31 


Oct. 


6,510 
6,830 
6,830 
6,510 
6,200 

6,200 
6,200 
5,900 
5,900 
5,900 

5,900 
5,610 
5,610 
5,610 
5,330 

5,330 
5,330 
5,330 
5,330 
5,330 

5,330 
5,330 
5,330 
5,610 
5,900 

6,510 
6,830 
7,160 
7,160 
7,850 
7,850 


15,300 
52,500 
45,700 
35,500 
28,300 

25,900 
20,700 
16,900 
15,300 
13,300 

12,400 
11,900 
13,300 
20,100 
35,500 

35,500 
28,300 
22,900 
20,100 
21,200 

17,400 
24,700 
18,500 
18,500 
15,800 

15,300 
13,800 
13,800 
25,900 
61,300 
99,400 


Nov. 


8,580 
8,580 
8,210 
8,210 
7,850 

7,850 
7,860 
7,850 
7,850 
7,160 

6,830 
6,830 
6,830 
6,830 
6,830 

6,830 
6,510 
6,830 
6,830 
7,160 

7,850 
7,850 
7,850 
7,500 
7,500 

8,960 
11,000 
10,600 
11,000 

9,750 


104,000 
89,200 
68,800 
49,800 
40,200 

38,200 
68,800 
164,000 
201,000 
191,000 

160,000 
119,000 
79,000 
60,000 
52,500 

45,700 
40,900 
37,600 
34,800 
34,100 

32,100 
30,800 
30,800 
34,800 
34,800 

33,400 
29,600 
27,100 
27,100 
24,700 


D«c 


0,750 
0,750 
8,960 
8,580 
8,210 

8,210 
8,210 
8,580 
11,000 
12,400 

13,300 
12,800 
11,900 
13,300 
20,700 

22,900 
25,300 
23,500 
22,900 
20,100 

19,600 
55,200 
79,700 
79,000 
66,800 

60,400 
41,600 
32,100 
27,100 
23,500 
21,200 


28,300 
25,900 
30,200 
33,400 
34,800 

33,400 
32,800 
30,800 
34,800 
53,200 

67,400 
49,800 
51,100 
101,000 
135,000 

140,000 
126,000 
116,000 
70,200 
63,400 

55,900 
44,300 
35,500 
37,600 
36,200 

35,500 
34,100 
33,400 
30,800 
28,900 
28,300' 


Jan. 


20,100 
20,700 
21,800 
21,800 
20,100 

21,800 
81,500 
40,200 
40,900 
38,900 

35,500 
56,600 
103,000 
114,000 
94,600 

108,000 
147,000 
174,000 
161,000 
119,000 

01,900 
64,700 
50,400 
51,100 
71,500 

100,000 
05,300 
85,100 
74,200 
62,700 
53,800 


28,900 
20,600 
49,100 
116,000 
144,000 

142,000 
132,000 
127,000 
92,000 
77,600 

53,800 
47,700 
41,700 
35,600 
29,600 

43,600 
61,300 
78,300 
79,700 
80,400 

81,000 
81,700 
89,200 
96,000 
91,900 

87,800 
79,000 
78,300 
72,900 
64,700 
64,000 


Feb. 


47,700 
43,000 
40,900 
89,600 
37,500 

96,800 
86,800 
88,200 
40,200 
46,400 

63,800 
69,300 
57,900 
55,200 
47,700 

43,600 
40,200 
88,900 
34,800 
34,800 

83,400 
30,800 
28,300 
28,300 
84,800 

45,700 
51,100 
51,800 


02,000 
57,200 
51,800 
48,400 
45,700 

43,000 
41,600 
86,200 
33,400 
31,500 

40,200 
55,200 
79,700 
83,100 
72,900 

66,100 
57,900 
61,800 
48,400 
43,000 

40,200 
88,200 
36,200 
34,800 
33,400 

40,200 
44,300 
62,000 


Har. 


51,800 
40,100 
47,700 
47,000 
47,000 

45,000 
40,900 
86,800 
34,100 
32,100 

80,200 
28,300 
28,900 
32,100 
41,600 

44,800 
52,500 
56,600 
52,500 
47,000 

42,300 
89,600 
86,200 
84,800 
32,800 

30,800 
29,600 
28,900 
29,600 
33,400 
36,800 


Apr. 


86,800 
85,500 
84,100 
84,100 
84,800 

37,500 
34,800 
33,400 
32,100 
30,800 

29^600 
28,300 
27,100 
25,900 
24,700 

23,500 
22,900 
25,300 
87,500 
80,400 

99,400 
67,400 
48,400 
40,200 
84,800 

82,100 
20,600 
28,300 
27,100 
26,500 


62,000314,000 
57,900341,000 
55,200349,000 
45,000336,000 
41,600304,000 

40,200)276,000 
36,200264,000 
34,800261,000 
33,400:254,000 
31,500226,000 


80,800 
28,300 
29,600 
30,800 
33,400 

84,800 
83,400 
31,500 
30,800 
28,300 

51,100 
78,300 
92,600 
91,200 
74,900 

56,600 
51,800 
74,200 
110,000 
201,000 
269,000 


157,000 
106,000 
88,500 
75,600 
65,400 

60,600 
55,200 
54,500 
51,800 
50,400 

40,100 
47,000 
44,300 
40,900 
39,600 

88,200 
37,500 
37,500 
35,500 
34,800 


May. 


900120,000 


800100, 


25,800 
25,800 
25,800 

24,100 
23,500 
22,400 
32,100 
34,800 


33,400  80,800 

32,100 

28,800 
25,900 
24,100 


22,400 
21,200 
20,700 
19,600 
19,000 


25,900 
22,900 
22,400 
22,400 
32,100^21,200 


36,200 


10,600 
25,300 
25,900 
28,300 


48,400 
50,400 
64,000 
89,200 


47,000 
54,500 
55,200 
57,200 
62,000 

65,400 
67,400 
58,600 
53,800 
49,800 

47,000 
37,500 
34,800 
32,800 
45,700 

50,400 
60,600 
65,400 
55,200 
51,100 

53,800 
56,600 
63,800 
51,100 
49,800 
47,000' 


June. 


>,000 
81,000 
58,600 
46,400 


38,900 
33,400  28;800 

33,400 

80,800 
80,800 


28,900 
27,100 
25,900 
24,100 


22,400 
22,400 
23,500 
26,500 
25,900 


19,600 

40;200|  19,000 

^    "  20,100 

24,700 

27,700 


87,500 
38,200 
39,600 

89,600  48,400 
43,600^48,400 


45,700 
47,000 
50,400 


50,400 
49,800 
48,400 
55,200 
62,700 

66,100 
82,400 
86,500 
89,200 
75,600 

65,400 
64,000 
66,100 
70,200 
67,400 

66,100 
77,000 
103,000 
89,200 
81,000 

72,900 
59,300 
51,800 
48,400 
43,000 


July. 


31,500 
26,500 
22,400 
20,100 
19,600 


20,700  19,000 

17,900 

16,300 
16,800 
17,900 


30,800 
24,100 
21,800 


20,100 
19,600 
16,900 
17,900 
19,000 

20,700 
25,300 
24,700 
20,700 
17,400 

15,800 
16,800 
16,800 
16,300 
15,800 

15,800 
15,800 
17,400 
19,000 
21,200 
19,000 


41,600 
40,200 
60,600 
72,900 
70,800 

68,800 
79,000 
82,400 
86,500 
87,800 

68,800 
62,000 
57,900 
55,200 
52,500 

40,800 
48,400 
46,400 
44,300 
41,600 

38,200 
85,500 
83,400 
31,500 
80,800 

29,600 
28,300 
27,700 
26,500 
25,900 
26,900 


Aug. 


17,400 
16,900 
15,800 
16,800 
17,400 


16,300 
14,300 
14,800 
19,000 
21,200 

24,700 
23,500 
20,100 
17,900 
15,800 

14,800 
12,800 
12,400 
11,400 
11,000 

10,1 

10,200 
9,350 
9,350 
8,960 
8,960 


24,700 
23,500 
28,800 
32,100 
34,800 

38,900 

41,600 
42,800 
39,600 
37,500 

84,800 
33,400 
31,500 
30,800 
28,300 

27,100 
27,100 
25,900 
25,300 
24,700 

24,100 
22,900 
22,400 
22,400 
25,300 

29,600 
24,700 
21,200 


8«pt. 


9,730 

io,aoo 
11,000 
11,000 
io,aoo 

9,350 
9,350 
9,7B0 
9,750 
0,750 

9,350 
8,960 
8,580 
8,580 
8,210 

8,210 
7,880 
7,850 
7,500 
6,830 

11,000 
12,800 
12,800 
12,800 
11,400 

11,400 

10,200 

9,360 

8,000 

9,750 


19,000 
18,500 
18,500 
17,900 
17,900 

17,900 
16,900 
16,300 
15,300 
14,800 

14,300 
14,300 
14,300 
13,800 
15,800 

16,900 
17,400 
16,900 
16,300 
15,800 

14,800 
13,800 
13,300 
13,300 
12,800 

12,400 
11,900 
11,900 
20,100  11,900 
19,600  11,900 
19,600 
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/)b%  discharge,  in  Mecond-feet,  of  Tennessee  River  at  Chattanooga,  Tenn.,  for  (he  years 
ending  Sept.  SO,  i^-f-i9i J— Continued. 


Oct, 


11,400 
11,406 
11,000 
11,000 
11,000 

11,000 
11,000 
10,000 
10,200 
10,200 

10,200 
10,200 
10,200 
9,750 
0,350 

0,350 
0,350 
9,350 
8,960 
8,960 

8,960 
8,960 
8,580 
8,680 
8,580 

8,580 
8,900 
10,000 
11,900 
11,900 
11,000 


17,400 
19.000 
X,700 
19.600 
15,800 

13,800 
11, 
10,600 
10. 200 

9,750 

0.750 
9.350 
9.350 
8.960 
8,580 

8,580 
8,580 
8,960 
8,960 
9,360 

9,750 
10,200 
10,200 
10.600 
U,900 

15,300 
21,800 
26.500 
24,100 
21,800 
19,000l. 


Nov. 


10,000 
10,200 
9,750 
9,750 
9,350 

9,350 
9,350 
9,350 
10,200 
9,750 

9,350 
9,350 
9,350 
9,350 
11,000 

11,900 
13,800 
15,800 
20,600 
38,200 

45,000 
84,800 
41,000 
66,100 
79,700 

82,400 
85,100 
87,200 
08,800 
62,000 


10,900 
15,300 
13,800 
13,300 
12,800 

12,400 
11,900 
11,900 
11,400 
11,400 

11,900 
11,900 
12,800 
13,300 
12,400 

11,900 
11,400 
11.400 
11,400 
11,000 

11,000 
10,200 
9,750 
9,750 
9,350 

9,350 
9,350 
10,200 
10,200 
10,200 


Dtc 


Jan. 


38,200 

82,100 
28,300 
27,100 
25,300 

25,300 
28,900 
29,600 
29,600 
25,900 

23,500 
22,400 
41,600 
49,800 
55,200 

59,300 
72,900 
02,700 
65,200 
89,200 

103,000 
107,000 
70,200 
62,500 
41,600 

38,900 
40,900 
47,700 
62,000 
66,100 
06,800 


10,600 

10,200 

10, 

10,200 

10,200 

10,200 
10,600 
11,000 
12,400 
17,900 

21,800 
20,100 
20.100 
22,900 
21,800 

20,100 
19,600 
22,900 
21,800 
21,800 

21,200 
21,200 
20,100 
19,000 
21,800 

»,100 
20,700 
^900 
27,700 
31,500 

ao,8ooi 


68,800  104,000 
65,400  "  " 
62,000 
65,200 
49,800 


45,000 
41,600 
87,500 
34,800 
33,400 

82,100 
30,200 
28,300 
28,300 
31,500 

36,200 
40,200 
41,000 
38,200 
35,500 

32,800 


110,000 
30,800^  123,000 

115,000 

123,000 
162,000 


28,900 
82,400 
127,000 


142,000 
135,000 
112,000 
89,200 
87,800 
96,000 


48,400 
92,600 
94,000 
72,200 
60,000 

49,100 
40,200 
35,500 
33,400 
44,300 

63,400 
68,100 
70.200 
83,800 
92,600 

83,100 
95,300 
140.000 
160,000 
103,000 

131,000 
93.300 
68,800 
66,600 
47,000 

44,300 
41,600 
88,900 
85.500 
84,100 
82,100 


Feb. 


80,400 
04,000 
89,900 
123,000 


137,000 
142,000 
97,400 
74,900 
68,100 

60,000 
60,000 
66,600 
62,500 
65,200 

81,000 
86,100 
78,300 
72,200 
66,100 


160,000 
170,000 
180,000 


Mar. 


180,000 
130,000 
110,000 
92,000 
70,200 

56,000 
48,400 
44,300 
103,000 
142,000 

167,000 
126,000 
91,200 
64,000 
00^600 

64,500 
48,400 
45,000 
41,600 
38,900 

96,200 
34,100 
82,100 
37,500 
86,500 

83,400 
32,100 
31,600 
80,800 
30,200 
29,000 


38,9 


70,200 
60,600 
01,300 
63,800 


48,400 
41,600 
87,500 
84,800 
84,100 


Apr. 


29,600 
20,000 
28,900 
28,800 
28,800 

28,800 
28,300 
28,300 
27,700 
27,700 

27,700 
27,100 
27,100 
26,600 
26,500 

25,900 
25,900 
26,300 
21,700 
24,100 

23,600 
23,500 
62,000 
97,400 
116,000 

130,000 
138,000 
103,000 
68,800 
43,600 


164,000 
117,000 
90.600 
70,200 
62,700 


82,800  64.500  23,500 
31.500]  49,100  22,900 
30,2001  49,100  "    " 


28,300 
27,700 


49,100 
68,800 


80,80012fii,000 
31,500146,000 


34,100 
28,900 
82,800 

82,100 
80,200 
28,900 
27,700 
27,100 

29,600 
82,800 
37,500 
88,900 
43,000 

72,900 
148,000 
147,000 
129.000 
1^1,000 
178,000 


119,000 
88,500 
70,200 

68,600 
61.100 
45,700 
43,000 
40,900 

87,500 
84,800 
83,400 
32,100 
80,800 

28,900 
28,300 
27,100 
26,500 
26,900 


lUj. 


88,900 
36,200 
84,800 
83,400 
82,800 

32,100 
82,100 
82,100 
84,100 
81,600 

80,800 
80,800 
80,200 
30,200 
29,600 

28,900 
28,300 
28,300 
27,100 
26,500 

26,500 
26,900 
26,900 
25,900 
29,600 

38,400 
34,800 
34,800 
31,500 
28,900 
28,300 


25,900 
25,900 
26,900 
24,100 
23,500 


22,400 
22,900 
25,300 

27.700 
28.300 
28.900 
27.700 
27,700 

27,100 
25,300 
24,700 
27,100 
28,300 

28,300 
28.900 
28,300 
47,000 
59,300 

60,300 
63,800 
44.300 
45,700 
47,000 
49,1001 


June. 


40^200 
48,400 
66,900 
68,600 
67,900 

67,200 
62,700 
04,700 
60,000 
68,600 

64,500 
61,800 
41,600 
84,100 
31,500 

29,600 
28,300 
27,700 
27,100 
26,900 


25,900 
25,300 
22,400 
21,200 
20,700 


July. 


20,100 
19,000 
19,000 
19,000 
19,000 

18,500 
20,700 
26,900 
30,800 
88,100 

28,300 
24,700 
21,200 
17,400 
15,800 

14,800 
13,300 
11,900 
11,900 
11,400 


26,300  12,400 

26,300 

25,300 
26,600 
27,100 


60,400 
61,100 
56,600 
47.700 
41,000 

84.800 
80,800 
28,300 
25.900 
24,700 

24.700 
23.500 
28.400 
22.400 
22,900 


22,400  19,600 
22,400  17,400 


12,800 
14,800 
17,900 
19,000 

17,900 
17,900 
19,000 
19,000 
19,600 
20,100 


42.300 
34,800 
28.300 
24.700 
22,400 

20.700 
21,200 
21.200 
20,700 
20,700 

10,600 
19.000 
21,200 
20,700 
»,700 


21,800 
21,200 
»,700 

20,100 
20,100 
20,700 
20.100 
10,000 

20,100 
15.800 
21,800 
40,200 
45,000 


17,400 
16,000 
19,600 

16,800 
16,900 
16.900 
16,900 
13,800 

14.800 
11,900 
11,400 
11.000 
11,900 
11,900 


Aug. 


20,100 
19,000 
18,500 
19,600 
61,100 

66,100 
65,900 
49,800 
46,400 
36,800 

32,800 
28,300 
25,300 
23,500 
21,800 

21,200 
20,100 
20,100 
22,900 
23,900 

24,100 
22,400 
21,200 
20,700 
18,500 

18,500 
20,100 
27,100 
33,400 
30,800 
25,900 


11,900 
14,800 
13.800 
13.800 
14,800 

15.800 
18.500 
16.300 
15,800 
14,800 

14,300 
16,300 
16.900 
15.800 
15,800 

16,300 
15.300 
13,800 
11,900 
11,900 

12.800 
15,300 
27,700 
36,200 
28,300 

23.500 
19.000 
16,900 
17.900 
13,800 
14,800 


Sept 


22,400 
19,000 
16,900 
15,800 
14,800 

13,800 
12,800 
12,800 
12,400 
11,900 

11,900 
11,000 
10,600 
10,600 
10,200 

9,750 
9,750 
9,350 
8,960 
9,350 

9,360 
9,350 
9,350 
9,360 
8,960 

9,360 
9,750 
11,400 
12,800 
13,800 


19,600 
34,800 

47,700 
41,000 
38,900 

38.200 
45,000 
44.300 
59.300 
67,900 

65,900 
55.200 
70,200 
05.400 
60,000 

34.800 
52,500 
70.800 
72.200 
66,800 

55.200 
44.300 
38.900 
45,700 
42,300 

38,200 
31,500 
27,700 
25,300 
22.400 
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SURFACE  WATER  SUPPLY,  1913,  PART  HI. 


Daily  discharge,  in  second-feet ^  of  Tennessee  River  at  Chattanooga^  Tenn.,/or  the  years 
ending  Sept.  SO,  1874-191S—Ckiniin\ied. 


Day. 


Oct. 


Nov. 


Dw. 


Jan. 


Feb. 


Kar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


1880. 

1 

2 

3...... 

.  4 

6 

6 

7 

8 

0 

10 

U 

12 

13 

11 

15 

16 

17 

18 

19 

20 

21 

22 

23 

21 

25 

28 

27 

28 

29 

30 

31 

1890. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

31 


21,200 
19,600 
19.000 
18.500 
17,400 

22,400 
17,900 
15,800 
25.900 
30,200 

32,800 
33,400 
34,800 
23,500 
31,500 

32,800 
30,200 
27,100 
24,700 
23,500 

22,400 
23,500 
27,700 
29,600 
45,700 

66,800 
85,100 
130,000 
120.000 
99.400 
72,200 


27,100 
25.300 
24,100 
21.800 
20,100 

18.500 
17,400 
15,800 
15,300 
14,800 

14.300 
13.800 
13,800 
13.300 
12,800 

12,800 
13,300 
13.300 
13,300 
12,8001 


51,100 
38,200 
44.300 
42,300 
39,600 

37,500 
34,100 
30,800 
33,400 
86,500 

136,000 
137,000 
120.000 
113,000 
116,000 

101,000 
98,700 
96,000 
103,000 
107,000 

67,400 
62,000 
52,500 
47,700 
43,000 

41,600 
38,900 
35,500 
84,100 
82,800 


12. 

12,400| 

12,800 

12.400 

12,800 

13,300 
13.800 
13,800 
13,800, 
14,800^ 
15,800 


16,300 
15,300 
15,800 
26,500 
24,100 

30,800 
27,100 
27,100 
38,900 
54,500 

70.800 
62.000 
53,200 
55.900 
58,600 

53,200 
51,800 
64,000 
65,400 
68,100 

•70,800 
61,300 
58,600 
64.000 
62,000 

58,600 
48.400 
44,300 
44,300 
47,700 


31,500 
80,200 
28,900 
27,700 
26,500 

25,800 
24,700 
23,500 
22,400 
24,100 

25,300 
26,500 
27,700 
28,900 
82,100 

28,900 
23,500 
24.100 
25,300 
27,100 

31,500 
88.900 
40,900 
35.500 
32,800 

28,900 
25,900 
23,500 
26,500 
26.500 
25,300 


46,400 
45,700 
44,300 
38,900 
34,800 

82,100 
80.800 
29,600 
28.300 
27,700 

26,500 
25,900 
24,700 
24,100 
23.500 

22,400 
21,800 
21,200 
20.700 
20,100 

20,100 
19.600 
19,600 
21,200 
22,400 

22,400 
21,200 
20,700 
20,100 
24,700 
27,100l 


31,500 
83,400 
82,100 
86,200 
86,800 

61,800 
57,900 
64,700 
70,800 
77,000 

78,300 
74,200 
68,100 
55.900 
49,100 

45,000 
47,700 
54.500 
59,300 
66,100 

70,800 
75,600 
77,600 
77,000 
60,600 

51,800 
56,600 
63,400 
72,900 
82,400 
80,200 


27,700 
29,000 
28,900 
28,300 
28,300 

27,100 
26,500 
25,900 
26,500 
27,700 

26.500 
25,900 
25,900 
27,700 
25,900 

30.800 
43.000 
56,600 
49,800 
45,000 

41,600 
59,300 
82,400 
77,600 
73,600 

62,000 
50,400 
43.600 
38,900 
46,400 
50,400l 


03,300 
85,800 
81,000 
72,900 
65,400 

60,600 
54,500 
45,700 
45,000 
49,100 

53,800 
53,200 
48,400 
40,200 
86,200 

38,900 
130,000 
195,000 
193,000 
179,000 

191,000 
178,000 
137.000 
103,000 
62,700 

51,800 
50,400 
48,400 


48,400 
43,600 
43.600 
44,300 
43,000 

47,000 
50.400 
72,200 
125,000 
133,000 

115,000 
94,000 
75.600 
62,000 
60,600 

50,300 
55.200 
57,200 
51,800 
47,000 

43,600 
42,300 
43,000 
44,300 
76,300 

121,000 
173.000 
231,000 


46,400 
43,000 
40,900 
40,900 
45,700 

47,000 
43,600 
40,200 
36,800 
83,400 

80,800 
27,700 
25,300 
22,400 
20,700 

18,500 
17,900 
19.600 
81,100 
43,600 

54,500 
58.600 
57,200 
63.200 
48,400 

44,300 
40,900 
38,200 
33,400 
28,900 
25,900 


267,000 
283,000 
273,000 
228,000 
150,000 

06,700 
00.600 
01.900 
81,000 
70,200 

62,000 
56,600 
52,500 
53,200 
60,000 


26,500 
28.900 
31.500 
30,800 
28,900 

27,700 
25,000 
22,000 
21,800 
20,100 

18,600 
18,500 
17,000 
21.800 
25,900 

82,100 
87,500 
44,300 
47.700 
49,800 

49,100 
47,000 
43,000 
32.100 
22,000 

22,400 
22,400 
21,800 
22.000 
24,700 


62.000 
60.600 
57,000 
60,000 
77,000 

89.200 
86,500 
85.100 
74.000 
65,400 

50,300 
53,200 
48,400 
45,000 
42,300 


25,000 
24.700 
25,300 
25,000 
26,300 

27,700 
28,300 
25,000 
23,500 
21,800 

20,700 
20,100 
10,000 
18,500 
17,000 

10,000 
18,500 
19,000 
21,200 
20,100 

19.000 
17,900 
16,900 
15,800 
15,800 

15,300 
16,800 
15,300 
15,800 
16,900 
19,600 


45,000 
42.300 
39,600 
40,200 
41,600 

45,000 
54,500 
55,900 
53,200 
53,200 

40,100 
46,400 
43.000 
39,600 
38,900 


45.700 
48,400 
78.300 
70,200 
47,000 

43,600 
32,100 
28,000 
26,500 
25,300 

24,700 
23,500 
28,300 
33.400 
43,000 

62,000 
66,100 
64,700 
66,800 
64,000 

55,200 
40,800 
44,300 
37,500 
32,100 

27,100 
22,400 
22,400 
21,800 
20,600 


47,000 
57,200 
52.500 
107,000  47,700 
53,800 


87,200  40.000 
06,700  42.300 
05,300  57,900 
82,400107,000 
73,600133,000 


78,300 
89,200 
130,000 
167,000 
170,000 

171,000 
140,000 
08,700 
82,400 
74,000 
66,800' 


36,500 
32.100 
80.200 
80.200 
20,600 

30,200 
20,60q 
27,700 
26.500 
25,300 

25,300 
24,700 
22,400 
21.800 
22,400 

22,000 
22,400 
21.800 
20,700 
20,100 


118.000 
01,200 
70,800 
50,300 
53,200 

51,100 
51,100 
51,800 
51,100 
49,100 


66,800  20,700 
74,900  21,200 
74,000,  20,700 
72,000  21,200 
56,600  22,400 

47,000!  22,400 
44.300  21,800 
48,400  21,800 
49,100  19,600 
44,300  17,400 
40,200.... 


28,300 
29,600 
82,100 
84.800 
40,200 

49,800 
48,400 
41,600 
34,100 
20,600 

25,000 
22,400 
22,400 
21,200 
23,500 

28,000 
30,200 
34,800 
33,400 
20,600 

25,000 
24,700 
22,400 
21,200 
20,100 

19,600 
20,100 
27.100 
45,000 
55,200 
56,000 


17,000 
16.300 
16,300 
16,000 
16,000 

16.000 
16,000 
16,300 
15,800 
15,300 

15,300 
16,000 
15,300 
14.300 
13,300 

12,400 
11.900 
17,000 
26,500 
26,500 

22.000 
19,600 
17,900 
17,000 
22,900 

34,100 
45,000 
46,400 
41,600 
36,800 
36,200l 


45,700 
50,400 
60,000 
62,700 
62,700 

57,200 
56,600 
52,500 
44,300 
39,000 

82,800 
28,900 
28,300 
32.10Q 
32,100 

38.900 
44,300 
38,200 
37,500 
32,100 

27,7TO 
24,700 
22,900 
21,200 
24,100 

24,100 
25,300 
25,300 
23.600 
22,000 
24,100 


33,400 
29,600 
26,500 
26.500 
27,100 

25,300 
29,600 
32.800 
38,900 
45,000 

43,000 
36.800 
33.400 
29,600 
27,100 

23,500 
21,200 
20,700 
18,500 
17,400 

14,800 
14,300 
21,200 
22,400 
18,500 

21,200 
20,100 
16,000 
21,200 
80,800 
38,200> 


23,500 
22.400 
21.200 
21,800 
22,400 

30.200 
40.900 
32,800 

25.000 
22,900 

22,400 
20,700 
20.100 
17,000 
16,000 

15.300 
13,800 
45,700 
48,400 
43,000 

37,500 
27,100 
24.100 
27.100 
44,300 

44,300 
39,600 
40,200 
37,500 
31,500 


45,700 
32,100 
32,800 

22,400 
20,100 

17.900 
20.100 
17,900 
15.800 
15,800 

16.900 
19,000 
20.100 
25.900 
22,400 

22,400 
20,700 
22,400 
30,200 
20,700 

20,700 
33,400 
19,000 
18,500 
19,000 

22,400 
24,100 
22,400 
21,200 
30,200 
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/Xniy  ditcAai^e,  in  second-feet,  of  Tennessee  River  at  Chattanooga,  Tenn.,for  the  years 
ending  Sept.  SO,  1874-19 IS— Contmued, 


Eiay.        Oct.       Nov.       Dtc       Jan.       Feb.       Kar.      Apr.     May.    June.    July.     Aug.     Sept 


56, «» 
58,600 

52,500 
45,700 
42.300 


11,000 
11,500 
11,500 
11,000 
11,000 

10,600 
10,600 
10,200 
10,600 
10,600 

11,000 
11,000 
10,600 
10,600 
10,600 

10,200 
10,200 
9,750 
9,750 
9,750 

9,750 
9,750 
9,750 
9,750 
9,750 

9,750 
9,750 
9,750 
9,350 
9,350 
9,350i 


40,200 
3S,900 
32,800 
30,200 
28,300 

25,900 
24,700 
24,100 
22,400 
21,800 

21,200 
20,100 
19,600 
19,000 
18,500 

17,900 
17.900 
16,900 
17,900 
17,400 

17,400 
17,400 
16,300 
15,800 
15,800 

15,300 
14,800 
14,— 
14.300 
13,800 


20,700 
17,900 
16,300 
15,800 
32,100 

35,500 
38,900 
52,500 
67,400 
68,100 

63,400 
51,800 
40,200 
32,800 
28,900 

28,300 
29,600 
30,200 
27,100 
25,300 

23,500 
22,400 
21,200 
20,700 
22,900 

27,700 
40,100 
63,400 
50,300 
51,100 
47,000' 

486ao*—W8P  353-15 0 


8,960 
8,900 
8,960 
8,580 
8,580 

8,580 
8,580 
8,580 
8.580 
8,580 

9,750 
10,600 
15,300 
20,100 
22,900 

19,600 
15,800 
14,300 
13,800 
14,300 

13,300 
13,800 
16,900 
25,900 
36,200 

39,600 
36,800 
32,100 
26,500 
22,400 


13,800 
13.800 
13,300 
13,300 
13,300 

14,300 
15,800 
16,300 
42,300 
49,100 

49,800 
46,400 
44,300 
37,500 
»,700 

23.500 
21,800 
21,800 
22.400 
22,400 

21,800 
21,800 
21,800 
21,800 
24,100 

25,900 
67,900 
79,000 
81.700 
78,300 
57,200 


46.400 
47,000 
61,300 
80,900 
99,400 

97,400 
64,700 
49,800 
42,300 
36,800 

38,200 
54,500 
66,800 
62,000 
56,600 

43,600 
47,000 
45,000 
45.000 
45,700 

43,600 
49.800 
79,000 
08,000 
80,200 

86,500 
70,200 
60,000 
47,700 
47,700 
64,500 


38,900 
38,900 
49,100 
53,800 
53,200 

61,100 
55,200 
60,600 
62,000 
57,200 

49,100 
50,400 
70,200 
150,000 
218,000 

246,000 
252,000 
233,000 
173,000 
121,000 

123,000 
123,000 
112,000 
95,300 
77,000 

65,400 
60,000 
51,800 
46,400 
40,900 
40,300' 


60,600 
83,800 
103,000 
129,000 
148,000 

141,000 
118,000 
109,000 
92,600 
137,000 

183,000 
227,000 
242,000 
249,000 
235,000 

191,000 
137,000 
128,000 
118,000 
106,000 

99,400 
122,000 
157,000 
182,000 
191,000 

176,000 
134,000 
123,000 


38,300 
36,200 
34,800 
33,500 
31,500 

30,800 
30,200 
33,500 
49,100 
72,200 

70,800 
65,400 
54,500 
46,400 
43,000 

44,300 
48,400 
47,700 
45,000 
46,400 

47,700 
54,500 
54,500 
53,200 
47,700 

45,000 
39,600 
37,500 
34,100 


000105, 
000105, 
400101 


130,000^ 

113, 

100, 

84 

98)700 

130,000 
154,000 
102,000 
229.000 
349,000 

260,000 
250.000 
222,000 
178,000 
145,000 

129,000 
117,000 
98,000 
85.800 
77,600 

70.800 
67,400 
66,800 
67,400 
66,100 

64,700 
65.400 
80,900 
86,500 
82,400 
83,100 


32,800 
32,100 
31,500 
30,200 
28,900 

28,300 
27,700 
28,300 
34,800 
42,--- 


98,700 
,000 
,000 
000 

96;  700 

79,700 
72,900 
67,400 
60.600 
50,300 

60,600 
61,300 
66,100 
70,800 
77,000 

67,400 
57,900 
51.100 
40,800 
47,700 

47,700 
45.700 
44,300 
44,300 
45,000 

45,000 
44,300 
43.000 
38,200 
36.200 


55,900 
50,400 
44,300 
40,200 
38,200 

61,800 
142,000 
209,000 
227,000 
-^,000 


300  227, 


48,400  205,000 
47,700,175,000 
45,700116,000 
45,700  81,700 
40,200  73,600 


36,200 
34,100 
38,200 
45,000 
49,800 


68,100 
62,000 
67,900 
53,800 
77,600 


49,800104,000 
47,000106,000 
45,700l  99,400 
51,100  94,600 
59,300  85,800 


58,600 
62,000 
66,100 
64,000 
60,000 
57,900l 


87,200 
86,600 
64,700 
65,900 
53,800 


34,100 
32,800 
32,100 
31,500 
29,600 

28,900 
27,700 
26,500 
25.900 
25,300 

24,700 
24,100 
23.500 
22,900 
23,500 

23,500 
25.300 
36,500 
26.500 
25,900 

25,300 
24,100 
22,900 
22,400 
21,200 

21,800 
22.400 
22,900 
22,900 
26,500 
30,200 


53,200 
49,800 
45,700 
43,600 
44,300 

41,600 
38,900 
36,800 
36,200 
34,100 

31,500 
32,800 
32,H00 
31,600 
30,200 

29,600 
28,900 
27,100 
28,900 
31,500 

35,500 
38,200 
40,900 
42,300 
45,700 

47,000 
39,600 
36,200 
33,500 
32,800 
32,1001 


500 
100 
200 
100 
700 

900 
800 
900 
900 
500 

500 
600 
200 
800 
500 

800 

500 
500 
200 
600 

200 
200 
200 
300 
300 

700 
200 
700 
100 
900 


100 
800 
500 

500 
800 

600 
200 
200 
600 
400 

000 
400 
100 
000 
800 

200 
100 
700 
700 
100 

600 
000 
300 
300 
900 

300 
600 
600 
000 
000 


100106, 


21,800 
21,200 
20.100 
20,  " 
20,100 

20.100 
19,000 
17,900 
18,500 
25,300 

28,900 
24,700 
21,800 
19,600 
17,400 

16,300 
15,800 
15,300 
22,900 
28,300 

25,300 
22,400 
21,200 
20.100 
19,600 

10,600 
19,600 
20,100 
20,100 
21,200 
32,800 


38,900 
32,100 
31,500 
30,800 
38,000 

64,500 
70,200 
74,200 
62,700 
52,500 

55,200 
58,600 
67,900 
64,600 
53,200 

61,800 
61,100 
49,100 
45,000 
43,000 

40,900 
36,200 
32,100 
30,800 
29,600 

28,300 
26,900 
25,300 
24,100 
22,000 
21,2001 


50,400 
64,000 
96,700 
"000 
75,600 

53,200 
40,900 
33,500 
28,900 
25,900 

24,700 
22,400 
22,400 
21,800 
21,200 

20,100 
19,600 
19,000 
16,900 
16,900 

19,000 
22,400 
25,900 
31,500 
32,100 

46.400 
49.800 
49,100 
41,600 
37,600 
35,500 


23,500 
22,900 
23,500 
22,400 
22,900 

27,700 
23,500 
21,200 
19,600 
18,500 

18,500 
17,400 
19,600 
20,100 
20,700 

19,600 

17,400 

16,300 

16,800-19; 

15,800 


16,900 
16,300 
16,300 
16,900 
16,300 

15,800 
17,900 
20,100 
24,700 
21,200 
18,5001 


30,800 
26,500 
34,100 
23,500 
28,900 

28,900 
29,600 
20,600 
33,500 
27,700 

24,700 
21,800 
»,100 
19,600 
19,600 

19,600 
19,600 
17,900 
16,300 
15,300 

14,800 
14,300 
13,800 
13,300 
12,800 

12,800 
12,400 
11,900 
11,500 
11,500 


12,400 
11,000 
10,600 
9,750 
8,960 

12,800 
12,400 
11,900 
11,900 
11,500 

11,900 
11,000 
12,400 
12,400 
12,400 

17,400 
25,300 
22,900 
19,600 
16,900 


15,800 
16,900 
14,800 
13,300 
13,300 

20,100 
20,100 
17,400 
14,800 
13,800 
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Daily  discharge,  in  second-feet ^  of  Tennessee  River  at  Chattanooga,  Tenn.,  for  the  years 
ending  Sept,  SO,  1^-f-iPi^— Continued. 


Day. 


Oct 


Not. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


iiily. 


Aug. 


Sefit. 


1803. 

1 

2 

3 

4..... 
6 

« 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

20 

30 

31 

1894. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 

26 

27 

28 

29 

30 

31 


12,800 
11,900 
11,500 
11,000 
10,600 

10,200 
10,200 
9,750 
9,750 
9,750 

9,750 
9,750 
9,350 
9,350 
9,350 

9,350 
9,350 
8,960 
8,960 
8,580 

8,580 
8,580 
8,580 
8,580 
8,580 

8,210 
8,210 
8,210 
8,210 
8,210 
8,210 


14,800 
14,300 
13,800 
13,800 
14,800 

14,300 
16,300 
17,400 
16,300 
16,300 

14,800 
14,300 
13,800 
14,300 
11,900 

10,600 
59,300 
37,500 
32,800 
29,600 

22,900 
19,000 
17,400 
15,800 
17,400 

18,500 
27,700 
25,900 
22,400 
19,600 
17,900 


8,210 
8,580 
8,580 
10,200 
11,900 

13,300 
13,800 
13,800 
16,300 
24,700 

34,100 
38,900 
41,600 
24,700 
23,500 

27,100 
32,100 
36,200 
37,500 
36,200 

31,500 
27,100 
24,700 
23,500 
21,800 

19,000 
17,400 
16,900 
16,900 
20,100 


17,400 
16,900 
15,800 
15,300 
14,800 

14,300 
13,800 
13,800 
13,300 
13,800 

14,300 
27,100 
21,200 
20,100 
19,600 

16,900 
15,800 
15,300 
14,300 
14,800 

14,800 
14,800 
14,300 
14,300 
13,800 

14,300 
14,800 
15,800 
15,300 
14,300 


22,900 
22,400 
21,200 
20,700 
20,100 

20,100 
18,500 
17,900 
17,900 
16,900 

16,300 
15,300 
14,800 
14,800 
18,500 

19,000 
30,200 
49,100 
53,200 
51,100 

65,900 
57,200 
54,500 
47,000 
39,600 

33,500 
29,600 
27,100 
24,100 
21,800 
18,500 


14,300 
21,800 
20,700 
22,900 
24,100 

26,500 
26,500 
25,300 
22,900 
22,400 

20,700 
17,900 
17,400 
16,900 
16,300 

16,900 
17,900 
19,600 
21,200 
21,800 

21,800 
19,600 
18,500 
17,400 
16,300 

15,800 
15,300 
14,800 
14,300 
15,300 
17,400' 


19,000 
19,000 
26,500 
82,800 
32,100 

30,200 
29,600 
26,500 
22,400 
21,200 

19,000 
16,300 
16,300 
16,300 
16,300 

16,300 
16,300 
16,300 
16,300 
16,300 

16,300 
16,300 
16,300 
17,400 
17,400 

19,000 
20,700 
21,200 
24,700 
30,200 
42,300 


64,700 
76,300 
66,100 
62,500 
48,400 

46,400 
41,600 
38,200 
35,500 
36,200 

61,800 
94,000 
142,000 
154,000 
148,000 

139,000 
154,000 
194,000 
214,000 
221,000 

217,000 

188,000 

118,000 

77,600 

64,700 

57,200 
51,100 
49,800 


16,300 
19,000 
21,200 
21,800 
19,600 

17,400 
27,700 
35,500 
58,600 
55,200 

51,800 
47,700 
50,400 
48,400 
47,000 

47,000 
42,300 
43,000 
36,800 
34,800 

30,200 
28,300 
28,300 
29,600 
30,200 

29,600 
30,800 
30,800 
28,900 
28,300 
27,700' 


28,900 
28,300 
27,700 
31,500 
143,000 

167,000 
167,000 
128,000 
103,000 
103,000 

108,000 
98,700 
97,400 
89,900 
77,000 

64,000 
58,600 
52,500 
61,100 
50,400 

51,800 
53,200 
53,800 
49,800 
47,700 

41,600 
46,400 
46,400 


61,100 
65,900 
64,500 
64,500 
63,200 

66,200 
65,900 
63,800 
63,800 
57,900 

60,500 
73,000 
72,200 
75,600 
66,100 

68,600 
61,100 
45,700 
41,600 
39,600 

86,800 
34,800 
33,500 
32,800 
37,500 

40,200 
40,200 
36,800 
34,100 
33,500 
32,800 


900119, 


31,600 
30,200 
28,900 
28,900 
28,900 

29,600 
30,800 
30,800 
28,900 
28,900 

28,900 
28,300 
27,100 
63,400 
76,300 

64,700 
62,500 
44,300 
38,200 
37,600 

43,000 
43,000 
42,300 
40,200 
39,600 

34,800 
32,800 
41,600 
58,600 
64,700 


63,400 
50,300 
68,800 
19,000 
161,000 


44,300 
48,400 
62,000 
49,100 
38,900 


186,000 
196,000 
186,000135, 
116, 
81,000 


;,  000*124, 


50,400 

103,000 

—.,000 

1,000 

97,400 


46,400 
49,800 
67,900 
60,000 
58,600 

57,200 
51,800 
49,800 
47,700 
43,000 

40,900 
38,900 
39,600 
43,000 
41,600 

40,900 
40,200 
43,600 
44,300 
46,400 


28,300 
27,100 
30,800 
30,200 
40,200 

40,900 
43,000 
44,300 
38,900 
32,800 

34,100 
43,000 
51,800 
47,000 
43,000 

39,600 
36,800 
31,500 
28,300 
28,900 


42,300  27,700 
53,800;  27,100 
53,200  26,500 
49,100  25,900 
46,400,  25,300 


73,600 
64,700 
67,900 
63,800 
49,100 

47,000 
67,900 
64,700 
64,500 
46,400 

44,300 
39,600 
35,500 
32,800 
30,800 

29,600 
28,300 
25,900 
30,800 
38,200 
44,300 


74,200 
54,500 
43,600 
40,200 
38,200 

36,200 
32,100 
30,800 
30,200 
29,000 

80,800 
32,100 
82,800 
80,800 
34,100 

32,100 
29,600 
28,900 
26,500 
22,900 


21,800 
21,200 
20,700 
20,700 
20,100 

19,600 
19,000 
18,500 
19,000 
18,500 

17,900 
26,500 
28,900 
27,100 
24,100 

22,400 
22,900 
29,600 
28,300 
30,800 

32,100 
36,200 
40,200 
40,900 
42,300 

39,600 
34,800 
32,100 
28,900 
26,500 
23,5001 


21,200 
20,100 
19,600 
19,000 
18,500 

17,900 
16,300 
15,800 
14,800 
14,300 

14,300 
13,800 
13,300 
13,300 
12,800 

12,400 
11,900 
12,400 
13,800 
14,300 

14,800 
14,300 
13,300 
12,800 
12,800 

14,300 
14,800 
15,300 
16,300 
24,100 


21,800 
21,200 
23,500 
29,600 
27,100 

21,800 
21,200 
19,600 
19,000 
20,100 

19,000 
19,000 
18,500 
17,900 
16,900 

15,800 
15,300 
15,800 
16,900 
17,900 

19,600 
20,100 
25,900 
29,600 
31,500 

20,700 
19,000 
16,300 
15,300 
14,800 
14,800 


24,700 
22,400 
20,700 
24,700 
23,500 

20,700 
17,900 
18,500 
17,400 
18,500 

20,700 
18,500 
15,300 
13,800 
12,400 

11,500 
11,000 
15,800 
13,800 
13,800 

18,500 
20,700 
21,200 
19,000 
22,400 

22,900 
21,800 
21,200 
20,100 
18,500 
18,500' 


14,800 
14,300 
17,400 
19,600 
18,600 

17, 

27,700 

28,300 

22,900 

21,200 

18,500 
16,900 
15,300 
14,300 
15,800 

16,300 
21,200 
29,600 
27,700 
22,400 

16,300 
14,800 
13,800 
13,300 
12,800 

11,500 
11,000 
10,200 
10,200 
10,600 
10,200 


51,100 
40,300 
28,800 
36,800 

34,800 

27,700 
24,160 
19,000 
17,900 
15,800 

15,800 
20,700 
33,500 
68,100 
80,400 

59.300 
48,400 
41,600 
35,500 
2S,9Q0 

23,500 
20,100 
19,000 
17,900 
16,900 

16,300 
15,300 
14,800 
13,800 
14,300 


16,300 
16,300 
16,300 
15,800 
16,300 

16,900 
16,300 
16,300 
16,900 
14,800 

13,300 
12,400 
11,500 
11,000 
11,900 

20,100 
25,900 
19,600 
16,900 
17,400 

20,100 
20,700 
22,400 
20,100 
16,900 

14,800 
12,800 
15,300 
13,800 
15,300 
24,100' 


22,400 
21,200 
16,900 
14,800 
12,400 

11,900 
11,000 
10,600 
9,730 
9,350 

9,350 
9,350 
8.960 
8,5S0 
9,750 

11,000 
11,000 
11,900 
11,900 
10,200 

9,7S0 
9,750 
11,000 
11,000 
10,200 

8,960 
8,210 
7,850 
7,500 
7,160 
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Dailjf  disekarge,  in  secondr/eetf  of  Tennessee  River  at  Chattanooga^  2Vnn.,  for  the  years 
ending  Sept.  SO,  i^4-/^i^— Continued. 


Oct. 


Nov. 


Dec 


Jan. 


Feb. 


Har. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


7,500 
7,500 

9,750 
U,000 

11,000 
0,750 
8,900 
8,210 
7,850 

7,100 
7,500 
8,580 
11,500 
13,800 

12,«X> 
10.000 
9,350 
8,210 
7,860 

7,500 
7,100 
7,100 
7,100 
7,100 

7,100 
6,830 
0.830 
6.830 
7,800 
8,210 


0,350 
10,000 
13,300 
10,200 

9,350 

9,750 
9,750 
8,900 
8,580 
8,210 

7,860 
7,850 
7,500 
7,100 
7,160 

7,100 
7,160 
6,830 
7,lfl0 
7,500 

7,  £00 
7,500 
7,850 
7,850 
8,210 

8,580 
8,580 
8,580 
8,210 
8,210 


7,500 
7,100 
7,160 
7,100 
7,160 

7,160 
7,100 
7,500 
7,160 
7,500 

7,850 
7,850 
7,860 
7,860 
7,500 

7,850 
7,850 
7,850 
7,500 
7,500 

7,160 
7,100 
6,830 
6,830 
6,830 

6,830 
6,830 
6,830 
6,830 
6,830 
7,850l. 


8,210 
8,580 
8,960 
10,200 
10,200 

8,960 
8,960 
8,580 
8,210 
8,580 

8,960 
10,600 
12,400 
13,800 
12,800 

n, 

11,500 
11,000 
10,600 
9,750 

8,960 
8,210 
8,960 
9,350 
8,960 

8,960 
8,960 
8,960 
8,960 
9,750 


7,850 
7,850 
7,500 
7,500 
7,500 

7,500 
7,500 
7,500 
8,210 
8,580 

10,200 
21,200 
52,500 
69,500 
70,200 

67,400 
52,500 
38,900 
26,500 
23,500 

20,100 
17,900 
15,800 
15,300 
14,300 

13,800 
23,500 
40,900 
51,100 
47,700 
33,500 


9,360 
9,750 
9,350 
9,350 
9,350 

10,200 
9,750 
9,350 
8,900 
8,960 

9,350 
9,750 
11,000 
11,500 
11,900 

11,500 
11,000 
10,600 
10,200 
9,750 

10,200 
12,400 
18,500 
23,500 
25,900 

24,100 
23,500 
25,300 
20,600 
26,500 
26,500l 


26,500 
21,800 
18,500 
17,900 
17,400 

17,400 
18,500 
22,400 
68,100 
133,000 

188,000 
212,000 
206,000 
186,000 
127,000 

77,600 
68,100 
62,000 
60,000 
55,900 

50,300 
63,400 
61,300 
55.900 
67,400 

^*^^ 
62,000 

57,200 

53,800 

52,600 

51,100 


27,700 
28,300 
27,700 
27,700 
26,500 

24,100 
20,100 
18,500 
17,900 
17,900 

17,400 
17,400 
15,300 
15,300 
14,800 

13,800 
13,300 
13,300 
13,300 
13,300 

13,300 
14,300 
17,400 
28,300 
38,200 

49,800 
48,400 
41,600 
84,800 
30,200 
27,100" 


45,700 
43,000 
43,600 
45,000 
45,700 

44,300 
40,900 
38,200 
37,500 
28,300 

22,400 
18,500 
23,500 
23,800 
24,100 

26,500 
26,500 
23,500 
26,500 
25,900 

28,900 
32,100 
35,500 
39,600 
40,200 


36,800 
36,800 


40,200 
43,600 
76,300 
118,000 
129,000 

U8,000 
85,100 
65,400 
56,600 
52,500 

49,100 
45,000 
47,000 
48,400 
53,200 

57,900 
56,600 
50,300 
57,900 
54,500 

91,200 
134,000 
148,000 
144,000 
118,000 

82,400 
70,800 
66,100 
58,600 
54,500 
51,100 


47,000 
44,300 
40,200 
38,200 
36,800 

36,200 
34,800 
50,300 
66,800 
71,500 

82,400 
79,000 
64,700 
53,800 
47,700 

44,300 
41,000 
55,200 
74,200 
74,200 

61,300 
52,500 
46,400 
42,300 
39,600 

36,800 
34,800 
34,800 
34,100 
34,100 


34,800 
33,500 
31,500 
30,800 
32,800 

34,800 
38,200 
41,600 
49,800 
52,500 

55,200 
53,800 
54,500 
58,600 
55,200 

49,800 
46,400 
42,300 
41,000 
43,000 

42,300 
39,600 
36,200 
33,500 
3i,100 

32,100 
41,600 
45,000 
44,300 
30,600 
34,800 


32,100 
29,600 
27,100 
25,300 
23,500 

24,700 
25,900 
20,600 
28,900 
25,900 

23,500 
21,200 
20,100 
19,600 
19,000 

19,000 
21,200 
20,700 
19,600 
17,900 

17,400 
17,900 
17,400 
16,900 
16,300 

16,300 
14,800 
14,300 
14,300 
14,800 


24,700 
86,200 
62,000 
72,900 
65,400 

57,200 
74,200 
89,200 
87,800 
83,800 

81,000 
71,500 
62,700 
60,500 
81,000 

86,500 
79,000 
68,800 
55,200 
45,700 

39,600 
34,800 
30,800 
27,700 
26,500 

25,900 
25,300 
24,700 
23,500 


22,900 
21,800 
21,200 
20,700 
20,100 


94,600 
182,000 
228,000 
258,000 
269,000 


19,600  245,000 
19,000l  152,000 
19,600  72,900 
19,600  55,200 
19,000  48,400 


20,100 
20,100 
21,200 

21,200 
20,700 

21,200 
31,500 
62,700 
83,100 
101,000 

87,800 
70,200 
58,600 
51,100 
47,700 

45,000 
43,000 
39,600 
36,200 
33,500 
46,400 


48,000 
39,600 
36,200 
33,500 
31,500 

29,600 
28,300 
27,100 
25,900 
24,700 

23,500 
22,900 
22,900 
22,400 
22,400 

21,200 
20,700 
21,200 
21,200 
20,100 


19,000 
19,000 
19,000 
19,600 
22,400 

25,900 
25,900 
24,100 
22,400 
20,700 

19,000 
17,400 
16,300 
15,800 
15,300 

14,800 
14,300 
13,800 
13,800 
12,800 

12,400 
12,400 
14,300 
17,900 
20,100 

21,200 
17,900 
17,400 
15,800 
15,300 
14,300' 


14,800 
16,900 
24,700 
32,800 
29,500 

26,500 
22,900 
19,600 
19,600 
25,300 


41,600137,000 
36,800141,000 


17,900 
19,000 
21,200 
22,400 
25,300 

28,300 
28,300 
28,900 
31,500 
32,800 

28,900 
24,700 
21,200 
19,000 
17,900 

17,900 
20,700 
20,100 
18,500 
16,900 

15,300 
15,300 
14,300 
13,800 
13,800 

16,300 
21,200 
63,400 
64,700 
44,300 
30,200 


18,500 
17,900 
17,400 
17,900 
17,900 

17,900 
20,100 
28,300 
47,700 
90,600 


24,700 
22,900 
21,200 
19,600 
19,000 

16,900 
17,900 
18,500 
18,500 
16,900 

16,900 
16,300 
17,900 
16,300 
15,800 

15,300 
17,400 
24,100 
27,700 
32,800 

30,200 
35,500 
30,200 
27,100 
25,900 

26,500 
23,500 
20,700 
19,600 
20,700 
19,000 


28,900 
24,100 
20,100 

17,900 
16,900 
15,800 
16,300 
17,400 

20,700 
19,600 
19,600 
18,600 
17,400 

16,300 
14,800 
14,800 
15,800 
16,900 


100,000 
72,200 
70,200 

71,500 
68,800 
88,500 
79,000 
50,300 


31,500 
29,600 
27,100 
25,900 
25,300 

27,700 
28,300 
23,500 
21,200 
19,000 

18,500 
19,000 
17,900 
17,900 
17,400 

16,900 
16,900 
16,300 
15,300 
14,800 


45,700  13,800 

38,200  13,H00 

61,800  12,800 

61,800  12,800 

52,500  15,800 

47,000  14,800 
09,500  15,300 
77,000|  17,900 
57,200;  22,400 
43,000|  20,100 
36,200>  15,800' 


500 
000 
900 
400 
300 

800 

800 
800 
300 
800 

300 
800 
300 
300 
300 

800 

400 
300 
800 
900 

400 
500 
200 
350 
960 

960 
580 
210 
850 
500 


800 

400 
500 
000 
200 

200 
750 
900 
800 
300 

800 

900 
000 
200 
200 

750 
960 
350 
350 
960 

580 
580 
960 
350 
200 

900 
600 
750 
750 
300 
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SURFACE  WATER  SUPPLY,  1913,  PART  HI. 


Daily  discharge,  in  second-feet ^  of  Tennessee  River  at  Chattanooga^  Tenn.,foT  the  years 
ending  Sept.  SO,  1874-19 IS— Contxjined. 


Day. 


1897. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

20 

27 

28 

29 

30 , 

31 

1898. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

H 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

2S 

29 

30 

31 


14,300 
13,300 
14,800 
16,900 
15,300 

14,800 
12,400 
10,600 
9,750 
9,360 

8,580 
8,580 
8,580 
8,580 
9,750 

10,600 
10,200 
10,200 
10,600 
10,200 

10,200 
9,350 
8,580 
8,580 
8,580 

8,580 
8,580 
8,580 
8,210 
8,210 
8,960 


7,160 
7,160 
6,830 
6,510 
6,200 

6,200 
5,900 
5,900 
5,900 
5,900 

6,200 
6,510 
7,850 
9,350 
8,580 

8,580 
8,5W 
8,580 
8,580 
10,200 

11,900 
11,000 
9,750 
9,350 
10,200 

9,350 

8,580 
7,830 
7,850 
7,160 
7,160 


Nov. 


8,580 
8,580 
8,960 
9,750 
9,750 

10,200 
13,300 
19,600 
23,500 
22,900 

18,500 
17,900 
33,500 
43,600 
38,200 

31,500 
27,700 
24,100 
21,200 
19,000 

16,900 
15,800 
14,300 
13,800 
13,300 

12,800 
12,400 
12,800 
30,200 
67,900 


Dw. 


7,160 
7,500 
8,210 
8,580 
8,580 

8,580 
8,960 
8,960 
8,580 
8,580 

8,210 
7,850 
7,850 
7,500 
7,160 

7,160 
7,160 
7,160 
7,160 
7,160 

6,830 
6,830 
6,830 
6,830 
6,830 

6,830 
6,830 
6,830 
6,830 
6,830 


Jan. 


70,200 
86,500 
88,500' 
69,500 
49,800 

38,200 
32,100 
27,700 
25,900 
24,700 

25,300 
26,500 
24,700, 
25,300 
24,700 

22,900 
21,800 
21,200 
23,500 
27,100 

25,900 
24,100, 
22,400 
21,200, 
20,100 

18,500 
17,400 
16,300 
15,300 
14,800 
14,300 


7,850 
8,960 
9,350 
12,800 
19,600 

21,200 
21,800 
19,000 
15,800 
13,800 

13,800 
11,900 
11,000 
11,000 
14,800 

15,300 
13,800 
14,800 
15,300 
20,100 

27,700 

48,400 
63,400 
53,800 
45,700 

36,800 
31,500 
27,700 
24,700 
22,400 
21,2001 


13,800 
14,300 
14,300 
14,800 
14,800 

15,300 
16,300 
16,900 
15,800 
15,800 

15,300 
14,800 
13,800 
14,800 
22,900 

38,200 
38,900 
36,800 
37,500 
40,200 

41,600 
43,000 
43,600 
41,600 
38,900 

34,100 
30,200 
27,100 
24,700 
20,700 
16,900 


19,000 
17,900 
16,900 
16,300 
15,800 

14,800 
15,300 
15,800 
16,900 
17,900 

17,900 
31,500 
83,800 
91,900 
77,000 

77,000 
78,300 
62,000 
66,600 
73,600 

87,800 
85,100 
79,700 
78,300 
78,300 

103,000 
118,000 
108,000 
90,600 
70,600 
65,200l 


Feb. 


16,900 
41,600 
62,700 
65,400 
57,900 

60,400 
53,800 
66,800 
89,900 
99,000 

83,800 
07,400 
61,300 
02,000 
05,400 

60,800 
60,600 
52,500 
45,700 
41,000 

41,600 
50,400 
83,800 
165,000 
209,000 

231,000 
224,000 
154,000 


45,700 
39,600 
36,200 
30,800 
28,300 

25,900 
24,700 
24,700 
24,100 
23,500 

22,400 
21,800 
21,200 
21,200 
21,200 

20,700 
20,100 
19,500 
18,500 
18,500 

17,900 
17,900 
19,000 
19,600 
20,100 

21,200 
19,000 
19,000 


Mar. 


79,000 
59,300 
52,500 
55,200 


Apr. 


53,200 
77,000 
96,000 
103,000 


58,600171,000 

76,300*201,000 
125,000,196,000 
165,000fi67,000 
150,000130,000 
139,000103,000 


146,000 
187,000 
231,000 
252,000 
252,000 

246,000 
239,000 
224,000 
195,000 
195,000 

214,000 
220,000 
204,000 
164,000 
117,000 

91,000 
77,000 
67,400 
60,600 
65,900 
52,500 


18,500 
17,900 
16,900 
16,900 
18,500 

19,000 
19,600 
19,000 
17,900 
16,900 

16,300 
15,800 
15,800 
15,800 
17,900 

28,900 
28,300 
29,600 
31,500 
35,500 

32,800 
30,800 
29,600 
25,900 
24,100 

23,500 
24,700 
24,700 
25,900 
32,100 
83,800l. 


May. 


34,100 
36,800 
44,300 
50,300 
50,300 

61,800 
46,400 
43,000 
38,900 
36,200 

34,800 
36,200 
47,000 


89,900 
79,700 
71,500 

64,000119,000 
60, 000!  140, 000 

60,600132,000 
63,400106,000 


60,600 
57,200 
53,800 

49,100 
45,000 
41,600 
39,600 
37,500 

36,200 
34,800 
35,500 
36,200 
33,500 


74,900 
65,900 
46,400 

40,900 
37,500 
34,100 
32,100 
32,100 

28,300 
27,100 
25,900 
24,700 
23,600 
24,100 


112,000  37,500 
115,000  33,400 
96,0001  30,800 
71,500  28,300 
64,700  26,600 


77,000 
72,900 
64,000 
57,200 
50,400 

52,500 
58,600 
67,900 
55,200 
55,200 

56,600 
52,500 
49,800 
48,400 
48,400 

44,300 
41,600 
38,900 
40,200 
39,900 

38,900 
37,500 
42,300 
41,600 
40,200 


24,700 
24,700 
22,900 
23,500 
23,500 

24,700 
25,900 
24,700 
23,500 
22,400 

21,800 
21,200 
20,700 
20,700 
20,100 

20,100 
20,100 
19,600 
19,000 
19,000 

20,700 
28,300 
32,100 
27,700 
23,500 
20,7001 


June. 


24,100 
23,500 
23,500 
22,900 
22,900 

22,900 
22,400 
24,700 
24,100 
22,900 

32,100 
33,400 
27,700 
23,500 
21,200 

20,100 
20,100 
20,100 
18,500 
19,000 

25,300 
27,700 
28,300 
30,200 
32,800 

35,500 
20,000 
34,800 
34,800 
36,500 


19,000 
18,500 
18,500 
18,500 
15,800 

14,800 
13,800 
12,800 
11,900 
11,900 

11,000 
11,900 
11,000 
11,000 
10,200 

11,000 
11,900 
13,800 
19,000 
22,400 

30,800 
32,100 
28,300 
25,900 
20,700 

19,000 
16,300 
15,800 
15,800 
14,800 


July. 


Aug. 


27,700 
24,700 
21,200 
19,000 
20,100 

22,400 
21,200 
22,400 
24,100 
22,400 

23,500 
26,500 
25,300 
22,900 
21,200 

20,700 
27,100 
38,200 
33,400 
34,100 

38,900 
34,800 
33,400 
37,500 
62,600 

70,200 
77,000 
49,800 
37,500 
31,600 
27,100 


13,800 
13,800 
12,800 
11,900 
13,800 

12,400 
12,400 
12,800 
14,800 
10,900 

19,000 
19,000 
17,900 
15,800 
15,800 

19,000 
25,900 
30,800 
25,900 
23,500 

22,400 
18,500 
18,600 
19,000 
20,100 

20,100 
25,900 
32,100 
30,800 
34,100 
47,700' 


24,700 
21,200 
21,200 
20,100 
18,500 

19,000 
23,500 
23,500 
27,100 
31,500 

28,900 
24,700 
22,400 
19,000 
16,900 

15,800 
15,800 
17,900 
18,500 
16,900 

10,900 
19,000 
19,000 
21,200 
17,900 

15,800 
15,800 
15,800 
13,800 
12,800 
12,400 


49,800 

45,700 

37,500 

30,800^120, 

36, 


74,a00'l45, 

93,300 

79,700 

63,400 

51,800 


55,200 
77,000 
94,600 
101,000 
90,000 

72,900 
54,500 
42,300 
37,500 
34,800 

22,400 
32,100 
30,800 
27,100 
24,100 

22,400 
22,400 
22,900 
24,100 
22,900 
21,200< 


Sept 


12,400 
12,800 
11,000 
11,000 
11,000 

10,600 
10.600 
10,200 
10,200 
9,350 

8,580 
8,5N0 
8,580 
7,SoO 
7,H50 

7,850 
7,500 
7,500 
7,160 
7,160 

7,500 
7,160 
7,160 
7,500 
7,160 

7,160 
6,830 
6,830 
0,830 
7,160 


,200104 


20,100 
22,400 

66,600 

"1,000 

,000 


,000 
101,000 
70,200 
58,600 
52,500 


44,300 
37,500 
32,800 
29,600 
27,100 

24,700 
23,500 
22.400 
21,200 
20,100 

19,000 
20,100 
28,300 
28,300 
37,500 

43,000 
36,200 
28,300 
24,100 
21,200 
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DaHj/  Mi^arge,  in  ueond-feet,  of  Tennessft  River  at  Chattanooga^  Tenn.,  for  the  years 
ending  Sept.  SO,  J 874-19 IS — Continued. 


D.y. 


1899. 


Oct. 


13. 
H       . 

15  .     . 

W 

K  . 
W  . 
19 

M  .  ... 

a 

22. 
3 
24. 
25    . 

2fi 

27.  ..  ■ 

» 

« 

1 

2 

3 

4 

5 

6 

7 

8 

» 

W 

11 

12 

U 

U..„ 
15 

16.... 
17 

18 

19 

20 

21 

22 

23 

W 

25 

25 

17 

28 

29 


20.100 
IS.  500 
17,900 
21.S00 
54,500 

109,000 
105.000 
C7.400 
£3.  WO 
51,100 

45,7DO 
3R,90O 
M.SOO 
32,  «W 
30,800 

27.700 
2ft,  nOO 
29.600 
39,600 
47,000 

57,200 
53.900 
45.700 
43.000 
43,000 

45.700 
40.900 
as,  200 
32,100 
29.600 
27,100 


Nov. 


25,000 
24,100 
23,500 
22,400 
21.800 

21,800 
23.500 
24.700 
25.  .100 
24,700 

25.000 
28,300 
30,200 
28.300 
25,900 

24,700 
25,900 
27,100 
28.300 
30,200 

33,400 
34.800 
38.900 
40,200 
38,000 

35,900 
32.100 
29.600 
27,100 
28,300 


8,580 
8.210 
7.850 
7,850 
7,500 

7.100 
7.160 
7,860 
8,580 
10.200 

11,000 
11,000 
10.600 
10.200 
9,350 

8,580 
8,680 
8,580 
8,210 
8,210 

8,210 
8,210 
7,850 
7,850 
7,850 

7,160 
7,160 
7,160 
7,500 
7,850 
7,830. 


8,210 
8,210 
7.850 
8,210 
9,750 

9,750 
9,750 
9,350 
9,350 
8,580 

8,580 
8,210 
7,850 
7,850 
7.850 

7,850 
7,850 
7,850 
7.850 
7,860 

7,160 
7.160 
7,860 
8,580 
8,960 

10,600 
11.000 
ll.r- 
11,000 
11, — 


Dec 


28.900 
28,300 
27,700 
28.300 
28,300 

32,100 
34,800 
34,100 
33,400 
32.100 

28,900 
27,100 
25.900 
24,100 
22,400 

21,200 
20.700 
20,100 
21,200 
29.600 

33.400 
34,800 
33.400 
30,800 
29,600 

30.800 
34,100 
32,800 
29,600 
27,100 
25,300 


10,600 
10,600 
10,600 
10,600 
11.000 

10,600 
10,200 
9,750 
9,350 
9,350 

10,200 
29.600 
37,500 
44,300 
43,000 

36,200 
29,600 
23,500 
21,200 
23,500 

24.700 
24,700 
23,500 
32,100 
36,200 

36,800 
33,400 
32,100 
28,900 
25,900 
21,200' 


Jan. 


27,100 
28.300 
30,200 
33.400 
34,800 

43,000 
122,000 
119.000 
112,000 
111.000 

S7.S00 
05.400 
56.600 
49,100 
45,700 

43,600 
44,300 
44,300 
43.000 
41,600 

40,200 
37,500 
34.800 
32,100 
34.800 

37,500 
33,400 
33,400 
32,100 
30.200 
30,200 


16.900 
16,000 
15,100 
14,200 
13.300 

12,400 
12,800 
13,300 
13,800 
13.800 

19.000 
34.800 
49,800 
53,200 
51,100 

47,000 

37,500 

31, 

33,400 

61,800 

67,900 
53,800 
48,400 
43,000 
36.200 

31.500 
28,300 
25,900 
23,500 
21,800 
20,100' 


Feb. 


32.800 
32.100 
32.100 
66.800 
161.000 

201.000 
227.000 
246,000 
254.000 
244.000 

200,000 
126,000 
77,000 
68,600 
51.800 

45.700 
48,400 
59,300 
70,800 
79,700 

72,200 
66,100 
62,700 
60,600 
58.600 

56,600 
83.800 
119,000 


17,900 
16.900 
14,800 
14,300 
16,300 

19,600 
22,400 
21,800 
80,800 
51.100 

67,900 
65.200 
88,500 
141.000 
157,000 

140,000 
110,000 
75,600 
56,600 
46,400 

42,300 
46,400 
51,800 
52,500 
62,500 

68,600 
67,200 
61,100 


Mar. 


Apr. 


125.000140,000 
114,000127,000 


97,400 
90,600 
116,000 


96,300 
82,400 
83.800 


161,000  94.000 
175,000  101,000 
182,000116,000 
182,000115,000 
104,000101,000 


74,200 
66.100 
60.300 
70,200 
161.000 

227.000 
245,000 
240,000 
237,000 
246,000 

261,000 
266,000 
257,000 
216,000 
152,000 

106.000 
86,500 
89.200 
112,000 
138,000 
149,000 


48,400 
63,200 
68,100 
79,000 
^1,000 

66.100 
62,000 
72,900 
93,300 
106,000 

104,000 
90,600 
72,900 
60.600 
62,500 

48,400 
47,000 
45,700 
45,700 
62,500 

72,900 
06,000 
112,000 
106,000 
79.700 

70,200 
68,100 
66,800 
63,400 
57,900 
51,800 


90,600 
81,700 
72,900 
66,800 
62,000 

57.900 
53,800 
51,100 
48,400 
45,700 

44,300 
41,600 
47,000 
69,300 
57,900 

67,400 
64,000 
66.600 
61,100 
47,000 


47,000 
43,000 
40.200 
43,000 
48,400 

52,500 
47,000 
41,600 
38,200 
85,500 

38,200 
45,000 
44,300 
41,600 
38,200 

36,800 
63.800 
66,100 
60,600 
57,900 

73,600 
75,600 
71,600 
66,800 
60,600 

51,800 
47,000 
44,300 
41,600 
38,900 


May. 


45,700 
42,300 
39,600 
36,800 
36,200 

42,300 
51,800 
67,900 
02,000 
66,800 

70,200 
04,700 
50,300 
57,200 
59,300 

56,600 
53,200 
47,000 
40,900 
37.500 

34,100 
32,100 
30.800 
30,200 
28.300 

27.100 
25,900 
24,700 
24,100 
23,500 
23,500 


36,200 
32,100 
30,800 
29,600 
28.300 

27,100 
25,900 
24,700 
24,700 
24,700 

24,100 
24,100 
23,500 
22,400 
21.200 

21.200 
20,100 
19,600 
19,000 
19,000 

17,900 
17,900 
16,900 
16,900 
17,900 

17,900 
19,000 
20,100 
20,100 
19,000 
16,900 


June. 


23,500 
23,500 
24,700 
27,100 
25,900 

23,500 
22,400 
21,200 
20,100 
19,000 

21,800 
24,100 
20,600 
33,400 
37,500 

35,500 
37,500 
36,200 
29,600 
26.500 

23,500 
21,200 
19,600 
17,900 
17,900 

16,900 
17,900 
20,100 
19,000 
18,500 


15,800 
15,800 
16,900 
17,900 
17,900 

19,600 
32,100 
38,900 
30,200 
30,200 

28,300 
27,700 
25,300 
29,600 
30,200 

29,600 
30,800 
36,200 
53,800 
56,600 

54,500 
45,700 
37,500 
36,200 
43,000 

45,700 
48,400 
49,800 
52,500 
63,200 


July. 


19,000 
18,500 
16.900 
15.800 
14,800 

14,800 
14,800 
16.900 
16,300 
14,800 

14,800 
13,800 
13.300 
12,800 
12,800 

11,900 
11,400 
11,000 
11,400 
11,900 

11,900 
13,800 
15,300 
19,600 
19,000 

16,900 
16.900 
20,100 
23,500 
23,500 
29,600 


53,800 
49,800 
41,600 
36,800 
33,400 


Aug. 


23,500 
20,100 
16.900 
15.800 
13,800 

13,800 
13,800 
13,800 
12,800 
12,400 

12,400 
11,900 
11,900 
12,800 
14,800 

14,800 
13,800 
13.300 
12,800 
11.400 

10,600 
10,200 
9,350 
8,960 
8,580 

8,580 
8.580 
8.580 
9,7f0 
11.000 
11,000 


36,200 
30,800 
26,500 
23,500 
20.100 


30,800  17,900 
28,300'  16,300 
25,300i  14,800 
23,600t  13,800 
23,500  13,300 

24,100  12,400 

21,200  11,900 

19,000  11,400 

18,500  11,400 

18,500  12,400 

18,500;  12,800 
17,900]  13,300 
17,400  13,300 
16,900j  13,300 
16,300  12,800 

15,300l  11,400 
14,300  11,000 
14,300  10,600 
15,800i  11,000 
16,900,  11,400 

17,400*  14,300 
18,500'  17,400 
25,900  15,300 
48,400,  14,300 
49.800  13,300 
43,600'  13,800' 


Sept. 


12,800 
13,800 
15,800 
16,900 
14,800 

12.800 
11,900 
11.000 
10,200 
11,000 

10.000 
11.900 
11,000 
11,900 
11,000 

10.200 
9,350 
9,350 
8,580 
7,850 

7,850 
7.850 
8,960 
9,750 
9.750 

9.360 
8,960 
8,580 
8,580 
8,060 


12,400 
11,900 
13,300 
14,300 
13,300 

11,900 
10,600 
10,200 
9,350 
8,960 

8,580 
8,210 
7,860 
8,210 
11,000 

17,400 
22,400 
22,900 
25,900 
26,500 

21,800 
16,900 
14,800 
13,800 
15,300 

15,300 
14,800 
13,800 
13,300 
12,800 
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134  SXTKFACE   WATER  SUPPLY,  1913,  PART  HI. 

Daily  diacharge,  in  second-feet,  of  Tennessee  River  at  Chattanooga,  TVim.,  for  the  yeaam 
ending  Sept.  SO,  1874-1913— Contimied. 


Day. 


Oct 


Nov. 


Dec. 


Jan. 


Feb. 


Har. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1901. 


10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
2S., 
29., 
30. 
31. 


1. 
2. 
3.. 
4. 
6. 

6., 
7. 
8., 
9. 
10. 

11. 
12. 
1.3. 
14. 
15. 

16., 
17.. 
18.. 
19.. 
20.. 

21., 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1902. 


11,900 
11.000 
10.600 
9,750 
0,350 

8,960 
8,960; 
10,200^ 
11,000 
12,400 

12,400 
14,300 
16,900i 
14,300, 
11,400 

11,000' 
IO.2OO1 
9,750 
9,350* 
8,960 

8,580 
8,580 
9,350 
12,800 
22,900 


41,600 
45,000 
34,800 


16;300' 
14,800 
14,300 
16,300 
18,500 

20,700 
23,500 
23,500 
20,700 
17,900 

16.900 
15,300 
14,300 
13,300 
12,800 

12,400 
11,900 
11,900 
11,400 
11,400 

12,400 
12,800 
13,300 
15,800 
17,900 


47,000 

88,500 
_.__  100.000 
27,700l  100.000 
20,700;  83,800 
19,  r~' 


53,200 
38,200 
32,100 
28,900 
32,100 

40.900 
50.400 
56,600 
51,800 
41,600 

35,500 
30.800 
27,700 
25,300 
24,100 

23,500 
22,400 
20,100 
19,000 
18,500 

18,500 
22,400' 
23,500' 
26,500 
29,600 

30,800| 
29,600, 
25,900 
24,100 
23,500 
25,300 


14,800 
14,800 
14.300 
14,300 
14,300 

14,300 

13,800, 
13,800, 
13,800' 
13,800| 

13,800 
13,800 
14,300 
14,300 
14,300 

14,300 
13,800 
13,800 
13,300 
13,300 

12,800 
12,400 
12,800 
14,300 
14,300 

14,300 
14,800 
14,300 
14,300 
13,800 


29,600 
32,800 
33,400 
32,100 
28,900 

26,600 
24,700 
22,900 
21,800 
21,200 

35.500 
98,700 
175,000 
185.000 
166,000 

127,000 
80,400 
60,000 
49,100 
43,000 

37,600 
34,100 
30,800 
32,100 
33,400 

33,400 
30,800 
29,600 
29,600 
29,600 
31,500 


38.200 
39,600 
43,000 
53,200 
62,700 

62,000 
67,900 
64,500 
51,800 
46,400 

45,700 
41,600 
42.300 
43.000 
41,600 

37,500 
33,400 
30,200 
28,900 
28,300 

27,700 
26,500 
25,30O| 
24,700i 
23,500 

22,  t 
21,: 
20,700 


20,700 
20,700 
20,700 
20,700 
21,200^157, 


78,300 
83.800 
128,000 
158.000 
,000 


400146, 


22, 

22,900^123, 

22,900 

22,400 

41,600 


i,000 

000 

90,600 

74,200 

64,000 


13,300  267,000 

12,800  271,000 

13,300  250,000 

14,300  176,000 

14,300  96,000 


60,600 
70,200 
60.000 
49,800 
43,600 

37,500 
33.400 
30,800 
28,300 
26,500 

26,500 
27,100 
29.600 
28,300 
28,300 


56,600 
51.100 
47,700 
40,200 
60,600 

64,000 
63,400 
50,300 
67,400 
137,000 

174,000 
162,000 
150,000 
145,000 
123,"' 


000  214, 


67,400 
57.200 
51,800' 
45.700! 
41,600 

39,6oJ 
37.SO0! 
36,200! 
34,100' 
32,100 

33,100 
30,800 
32,100 
31,500 
31,500 

30,800 
29,600 
27,700 
30,200 
48,400 

63,400 
131,000 
174.000 
196,000 

'1,000 


05,300 


05,300  85,800 
02,600  76.300 
87,800  74,000 
77,600 


14,300 
16,900 
17,900 
17,900 
19,600 

19,600 
22,400 
22,900 
26,500 
116,000 

176,000 
190,000 
176,000 
129,000 
71,500 

50,400 
38,900 
32,800 
33,400 
40,900 

47,700 
63,400 
103,000 
157,000 
212,000 
248,0001 


131.000  157,000 
142,000  211,000 
152,000  237,000 
141,000;  252,100 
116,000  238,000 


68,100 
60,000 
54,500 
48,400 
46,400 

43,600 
40,900 
38,200 
36,200 
33,400 

31,500 
30,200 
28,900 
28,900 
29,600 

30,800 
36,200 
38,200 
39,600 
38,900 

35,500 
36,800 
51,800 
79,700 
101,000 
123,0001 


02,600 
73,600 
62,000 
53,800 
40,100 

45,000 
40,900 
37,500 

34,800 
34,800 

35,500 
34,800 
33,400 
32,100 
31,500 

29,600 
32,800 
40.200 
47,700 
40,100 

61,800 
62,600 
84,400 


200,000" 
167,000 
135,000 
116,000 
110,000 

00,600 
81,700 
76,300 
70,200 
65,400 

62,000 
77,000 
02,600 
05,300 
80,900 

77,600 
66,100 
58,600 
54,500 
50,400 

47,000 
45,000 
43,000 
81,700 
174,000 
205,000 


204,000 
178,000 
116.000 
77,600 
66,800 

62,000 
58.600 
60,600 
61,300 
58,600 

54,500 
51,100 
48,400 
45,000 
43,600 

42,300 
40,900 
40,200 
39,600 
38,900 

38,200 
36,800 
35,500 
34,800 
34,100 

32,800 
31,500 
30,800 
29,600 
29,600 


154,000 


46,400110,000)215,000 

102,000 

146,000 
142,000 
119,000 

04,000 


32,100 
51,800 
57,200' 
48,400 
40,200 

34,800 
32,100 
32,100 
31,500 
20,600 

28,300 
27,100 
25,000 
25,300 
25,300 

25,000 
26,500 
25,300 
25,300 
24,700 

24,700 
25,300 
27,100 
25,000 
25,900 

25,300 
23,500 
22,400 
24,700 
25,300 
24,100l 


75,000 
60,600 
60,600 
51,800 
46,400 

40,000 
40,000 
40,000 
38,200 
40,000 

40,800 
44,300 
37,500 
35,500 
37,500 

45,000 
54,500 
60,600 
57,200 
54,500 

51,100 
46,400 
62,700 
58,600 
45,700 

50,300 
60,600 
51,100 
43,000 
37,500 


34,800 
34,100 
36,800 
37,500 
34,800 

20,600 
28,000 
30.800 
32,100 
36,800 

38.000 
32,100 
28,300 
24,700 
22,000 


I 
15,800(  61,300, 
15.8001  60,000 
16,3001  60,000 
15,800|  <V4,000 
14,800|  57,900 

14,800  47,700 

17,000!  4d;ooo 

I  37,500 
I  34,100 
I  31,500 


55.9 
77,0 
61,3 


30.200 
28,900 
32.800 
34.100 
80, 200;  34,800 


43,6 
33,4 
30,2 


100^180, 


20, 

20,700 

21,800 

20,700 

20,7001153; 


1,000,  35,500 
217,0001  36.800 

,000  53,800 
188,000  61,. 100 
— ^^,000  57,200 


800216, 


21,8 
20,7 
10,6 
17,4 


500|120,( 
800|110,< 
700106,( 
000 120,  < 


400106,( 


i  50,400 
44.300 
37,500 
32. 100 
29,000 


22,400 
21,200 
20,100 
10,600 
10,000 

10,000 
17,900 
17,900 
18,500 
19,000 

17,000 
10,000 
10,600 
18,500 
17,400 


16,000  23,500 

16,000  21,200 

16,000  18,500 

22,400  17,400 

25,300  16,300 


16,000 
16,300 
16,300 
15,800 
15,800 
15,800 


60,600 
63,400 
63,800 
45,000 
38,200 

31,500 
25,300 
22,400 
20,700 
10,600 

10,000 
10,000 
20,100 
27,100 
28,300 


83,100"  27,700 
68,800  25,900 


64,000 
06,800 


62,000  24,100 
60,600. 


12,800 
11,000 
12,400 
13,800 
13,800 

15,800 
14,300 
12,400 
11,400 

I2,r 


24,700 
24,700 


0,350 
8,580 
8,580 
0,750 
8,000 

0,350 
0,750 
0,750 
0.750 
0,750 

0,350 


16,8    ^ 

15,300  0,750 

13,800  11,400 

11,000^  12,400 

io,eoa  11,900 


25,000 
24,700 
22,400 
21,800 
20,700 

10,600 
22,400 
21,800 
22,400 
28,300 


14,800 
15,300 
16,300 
14,800 
13,300 

11,900 
11,900 
11,400 
11,400 
11,900 
13,300l 


10,200 
0,750 
0,750 
0,750 
0,350 

0,750 
10,200 
10.200 
0,750 
0,350 

0,350 
0,750 
0,750 
10,200 
11,400 
10,600l 


11,400 
11,000 
0,750 
0,350 
0,350 

0,350 
11,000 
14,800 
14,800 
15,800 

18,500 
20,100 
20,100 
20,100 
10,600 
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IMf  ditchargey  in  9econd-feet,  of  Tennessee  River  at  Chattanooga,  Tenn.,  for  the  years 
ending  Sept.  SO,  i^-f-iPi^— Continued. 


Oct 


Nov. 


Dec. 


Jan. 


Feb. 


Har. 


Apr. 


May. 


Jtme. 


July. 


Aug. 


Sept. 


21,800 
20,-" 
21.800 
18,500 

16,  mo 

U,800 
13,800 
12,400 
11,900 
11,400 

12,800 
16,300 
15,300 
15,300 
18,500 

19,000 
19,600 
16,900 
15,800 
14, 

12,800 
11,900 
11,000 
11.000 
10,200 

9,750 
9,350 
9,350 
8,960 
8,580 
8,580 


8,900 
8,960 
9,350 
9,750 
9,7S0 

9,750 
9,350 
11,000 
12,800 
12, 400 

11,400 
11,000 
11.000 
10,200 
9,750 

9,350 
9,350 
9,350 
10,600 
11,400 

12,400 
11,400 
11,400 
11,900 
12,400 

19,000 
35,500 
36,800 
33.400 
30,800 


6,510 
6,510 
6,510 
6,510 
6,510 

6,510 
6,510 
7,160 
7,8S0 
9,750 

9,850 
8,960 
8,580 
8,580 
7,850 

7,500 
7.^0 
7,860 
7,850 
7,500 

7,500 
7,500 
7,500 
7,160 
7,160 

6,830 
6^830 
6,510 
6,510 
6,510 
6,8301 


7,100 
7,500 
8.210 
8,680 
11,000 

11,000 
9,750 
9.350 
8,960 
8,960 

8,960 
8/ 

f' 
8,580 

8,580 

9,750 

20,100 

32,100 

33,400 

25,900 
21,200 
17,400 
14.300 
12,400 

11,000 
10,200 
9,750 
8,900 
8,580 


29,600 
28,900 
39,600 
44,300 
47,000 

45,000 
45,000 
38,900 
34.800 
30,200 

20,500 
23,500 
21,800 
20,100 
19,000 

19,600 
27,100 
44,300 
47,000 
43,000 

41,600 
53,200 
59,300 
53,200 
43,000 

38,200 
32,800 
28,900 
25,300 
24,100 
25,900 


8,210 
8,210 
8,210 
7,850 
7,"" 

7,500 
7,860 
7,500 
7,850 
7,500 

7,500 
7,500 
7,850 
7,500 
7,500 

7,850 
8,580 
8,210 
7,850 
9,350 

16,900 
26,500 
24,700 
20,700 
20,700 

19,000 
17,400 
20,700 
21,200 
21,200 
20^700 


26,500 
25.300 
30,200 
35,500 
40,900 

40,200 
49,800 
45,700 
39,600 
34,800 

31,500 
36,200 
42,300 
43,000 
38,200 

34,800 
33,400 
30,800 
28,900 
27,100 

25,300 
24,700 
23,500 
22,400 
22,400 

23,500 
24,100 
24,700 
25,300 
28,500 
27,100 


17,400 
14,800 
13,300 
12,800 
11,900 

11,900 
10,600 
10,200 
9,750 
10,200 

10,600 
10,600 

12,400 
13,300 

14,300 
14,800 
16,300 
21,800 
21,200 

20,100 
20,100 
34,800 
66,100 
56,6G0 

45,000 
42,300 
33,400 
27,100 
23,500 
21,2001 


27,100 
27,700 
28,900 
45,700 
96,700 

127,000 
113,000 
116,000 
111,000 
98,000 

01,900 
103.000 
106.000 
94,600 
86,500 

77,600 
119,000 
170,000 
103,000 
191,000 

160,000 
98,700 
70,800 
61,300 
53,800 

48,400 
45,000 
80,400 


174,000 
205,000 
193,000 
154,000 
106,000 

83,100 
77,600 
93,300 

136,--' 

159, 


000107, 


000161 
000200, 


112,000 
— ^,000 
94,600 
82,400 
77,600 

78,300 

74,900 

99,400 

000 

1,000 


157,000 
137,000 
118,000128; 
104,000 
96,300 


210,000 
184,000 
128,000 
113,000 
133,000 


86,500  143,000 
74,900138,000 
66,800122,000 


60,600 
55,200 

55,200 
55,200 
62,000 
108,000 
160,000 

190,000 
180,000 
131,000 
87,800 
83,100 
103,000 


19,000 
17,400 
15,800 
15,300 
14,300 

13,800 
13,300 
20,100 
27,100 
34,100 

30,800 
31,500 
27,700 
24,700 
21,800 

20,100 
19,600 
18,500 
17,400 
17,900 

»,700 
29,600 
86,800 
47,700 
49,100 

47,700 
42,300 
43,600 
55,200 


49,100 
44,300 
41,600 
38.900 
35,500 

36,200 
35,500 
48,400 
68,800 
70,800 

69,500 
62,700 
55,200 
51,800 
55,900 

54,500 
49,100 
42,300 
38,900 
35,500 

33,400 
44,300 
81,700 
118,000 
142,000 

136,000 
124,000 
109,000 
89.200 
74,200 
64,000 


108,000 
90,600 

83,800 
82,400 
82,400 
74,200 
07,400 

62,700 
59,300 
56,600 
56,600 
50,300 


55,200 
49,100 
43,000 
38,900 
34,800 

32,100 
30,800 
30,800 
33,400 
34,100 

34,800 
32,100 
30,200 
27,700 
26,500 

24,700 
24,100 
24,100 
24,100 
23,500 

22,900 
22,400 
22,400 
22,400 
22,400 

21,200 
20,700 
22,900 
25,900 
26,500 


55,200 
50,400 
47,000 
43,600 
41,600 

39,600 
38,900 
36,800 
34,800 
33,400 

32,100 
30,800 
29,600 
28.300 
27,700 

27,100 
26,500 
25,900 
25,300 
24,100 

23,500 
22,000 
22,400 
22,400 
21,200 

21,200 
20,100 
19,600 
19,600 
21,200 
26,500 


34,800 
45,700 
30,600 
33,400 
30,800 

20,600 
27,700 
30,800 
32,100 
37,500 

41,600 
43,000 
38,900 
32,800 
30,800 

29,600 
27,700 
25,300 
24,100 
22,900 

21,200 
20,100 
19,600 
19,000 
17,400 

16,300 
15,800 
15,300 
15,300 
14,800 
16,900 


88,200 
49,800 
72,900 
72,200 
62,700 

57,200 
60,000 
70,200 
66,400 
55,200 

53,200 
47,000 
48,400 
42,300 
36,800 

32,100 
28,900 
26,500 
24,700 
24,100 

24,100 
24.100 
24,100 
24,100 
23,500 

22,900 
22,900 
25,300 
26,500 
25,300 


24,100 
22,900 
24,100 
24,700 
27,700 

27,700 
25,300 
21,200 
20,700 
20,700 

19,000 
17,900 
15,800 
14,800 
14,300 

14,300 
13,800 
12,800 
12,400 
11,900 

11,900 
12,400 
14,800 
15,300 
13,300 

13,300 
12,800 
12,800 
15,300 
19,000 


22,900 
21,200 
20,700 
20,100 
20,100 

21,200 
21,800 
21,200 
22,400 
22,400 

21,800 
21,200 
22,900 
32,800 
31,500 

30,800 
32,100 
28,900 
26,500 
22,900 

21,200 
22,400 
20,100 
17,900 
16,300 

15,300 
14,800 
13,800 
13,300 
13,300 
12,800 


20,100 
20,700 
24,100 
22,400 
21,800 

19,000 
17,400 
16,300 
15,300 
16,300 

16,300 
17,400 
17,400 
20,100 
19,000 

16,900 
14,800 
13,800 
12,800 
12,400 

11,000 
10,600 
11,400 
12,800 
12,400 

11,900 
12,800 
13,800 
12,400 
14,800 
16,300 


15,800 
14,800 
16,300 
21,200 
21,200 

23,500 
27,700 
23,500 
20,100 
16,900 

14,800 
15,300 
18,500 
16,300 
17,900 

21,200 
22,900 
21,200 
19,000 
21,200 

18,500 
16,900 
16,300 
14,300 
12,800 

11,900 
11,000 
10,600 
10,200 
10,200 
11,000 


12,800 
12,800 
14,800 
13,800 
14,800 

16,300 
20,700 
20,700 
18,500 
18,500 

18,500 
18,500 
22,000 
20,700 
18,500 

18,500 
22,900 
21,800 
17,400 
15,300 

13,800 
13,800 
12,800 
12,800 
16,300 

16,900 
15,800 
14,800 
14,800 
14,300 
13,300 


10,600 
10,200 
0,360 
9,350 
8,960 

8,960 
8,960 
8,960 
8,060 
8,580 

8,580 
8,210 
8,210 
8,210 
8,580 

8,210 
7,850 
8,580 
8,960 
8,960 

8,210 
8,580 
8,580 
8,210 
7,850 

7,860 
7,160 
6,830 
6,830 
6,510 


12,800 
11,900 
11,000 
11,000 
10,600 

10,600 
12,800 
13,800 
12,800 
11,900 

11,000 
10,200 
9,350 
8,960 
8,580 

8,210 
7,850 
7,850 
7,500 
7,500 

7,500 
7,160 
7,160 
7,160 
7,160 

6,830 
6,510 
6,510 
6,510 
6,510 
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SUKPACE  WATER  SUPPLY,  1M.3,  PABT  m. 


Daiiy  diMchargCy  in  Beconid-feely  of  TenneMsee  River  at  Chattanooga^  Tenn.,  for  the  yean 
ending  Sept.  SO,  1 874-J 9 IS— Contianed. 


Day. 


1W5. 

1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1006. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 


Oct 


6,830 
6,830 
6,610 
6,200 
6,900 

6,200 
5,900 
5,610 
5,330 
5,610 

6,610 
5,610 
5,610 
5,330 
5,330 

5,330 
6,330 
6,330 
5,330 
5,330 

5,060 
6,060 
5,060 
6,060 
6,060 

5,060 
6,060 
6,060 
6,060 
6,060 
5,060 


8,960 
8,960 
9,350 
9,350 
10,200 

10,600 
10,600 
10,200 
9,750 
9,750 

10,200 
14,800 
17,900 
20,700 
16,900 

16,900 
14.800 
13,300 
12,400 
11,400 

11,000 
11,000 
11,400 
11,900 
11,400 

12,400 
16,300 
18,500 
18,500 
16,900 
16,300 


Nov. 


5,060 
5,060 
5,330 
6,900 
6,200 

6,200 
6,510 
6,610 
6,610 
7,500 

7,500 
7,600 
7,160 
6,510 
6,510 

6,830 
7,160 
7,600 
7,850 
8,210 

7,850 
7,850 
7,500 
7,850 
7,850 

7,850 
8,210 
7,850 
7,850 
7,850 


14,800 
13,800 
12,800 
11,900 
11,400 

11,000 
10,600 
10,200 
10.200 
10,200 

10,200 
9,750 
9,750 
9,350 
9,350 

8,960 
8,960 
8,960 
8,680 
8,960 

8,960 
9,350 
10,200 
10,200 
9,750 

9,7.50 
9,750 
9,750 
9,750 
9,750 


Dec. 


8,210 
9,350 
10,600 
12,800 
12,400 

19,600 
24,700 
33,400 
32,800 
30,800 

23,500 
19,600 
16,900 
15,300 
14,300 

13,800 
13,300 
12,400 
11,900 
11,000 

10,600 
10,200 
9,750 
9,350 
9,350 

11,900 
16,900 
43,600 
63,400 
69,300 
45,700 


9,760 
10,200 
13,800 
38,900 
65,400 

60,000 
63,800 
42,300 
38,900 
68,600 

60,000 
67,900 
49,100 
40,200 
36,500 

39,600 
38,900 
34,800 
32,800 
30,800 

36,800 
45,000 
49,100 
67,900 
68,800 

64,700 
65,200 
47,000 
41,600 
37,500 
34,800 


Jan. 


39,600 
30,800 
30,800 
22,400 
23,500 

25,300 
24,100 
25,900 
27,100 
29,600 

28,300 
28,900 
50,300 
111,000 
106,000 

96,700 
70,800 
49,100 
38,900 
33,400 


30,200  05,300 
140,000 
137,000 
126,000 
100,000 


28,300 
26,500 
24,700 
22,400 


20,700 
19,000 
16,300 
13,800 
13,800 
15,300 


31,600 
28,900 
28,300 
50,400 
76,600 

81,700 
76,300 
68,100 
66,900 
49,100 

46,700 
41,600 
39,600 
40,900 
40,900 

44,300 
48,400 
64,500 
53,200 
48,400 

45,000 
43,600 
63,200 
78,300 
112,000 

140,000 
123,000 
85,100 
69,500 
63,400 
62,700 


Feb. 


Mar. 


15,800  52,500 

17,900  47,700 

17,900  43,600 

17,40M  40,200 

16,900  37,500 


21,200 
28,900 
37,600 
76,300 
133,000 

146,000 
131,000 
103,000 
86,500 
84,400 

77,000 
70,200 
57,900 
50,400 
47,700 


83,100 
70,200 
60,000 


59,300 
65,900 
63,800 
60,400 
46,400 

41,600 
38,200 
35,600 
33,400 
32,100 

30,200 
28,300 
27,100 
26,500 
26,500 

25,900 
25,900 
25,300 
25,300 
24,700 

24,700 
27,700 
31,500 
34,800 
33,400 

31.500 
30,200 
29,600 


35,500 
34,100 
32,100 
34,100 
66,100 

104,000 
112,000 
08,700 
85,100 
66,100 

53,800 
46,400 
40,900 
37,500 
34,800 

38,200 
41,600 
46,000 
41,600 
37,600 

35,500 
32,800 
30,800 
29,600 
28,900 
27,700 


30,200 
29,600 
31,500 
49,800 
67,900 

52,600 
46,400 
43,000 
39,600 
36,800 

34,100 

32,800 
30,800 
28,900 
32,800 

43,600 
61,300 
66,100 
64,700 
66,800 

66,100 
60,000 
64,500 
49,100 
44,300 

40,900 
39,600 
40,900 
45,700 
69,300 
87,200 


Apr. 


27,100 
27,100 


May. 


52,500 
48,400 


26,300  40,000 
24,700i  36,200 
24,100  32,800 


24,700 
26.300 
28,300 
27,700 
36,200 

36,800 
39,600 
41,600 
43,600 
47,000 

44,300 
39,600 
34,800 
31,600 
28,900 

26,600 
26,600 
26,500 
26,500 
25,300 

24,700 
30,200 
36,200 
37,500 
46,700 


94,600 

78,300 
66,100 
66,600 
50,400 

45,000 
42,300 
40,900 
40,900 
44,300 

52,500 
67,200 
63,200 
49,100 
61,100 

53,200 
67,900 
62,700 
63,400 
64,600 

46,400 
41,600 
38,200 
34,800 
32,800 

30.800 
29,600 
30,200 
32,100 
30,200 


30,200 
28,900 
31,600 
38,200 
47,700 

48,400 
43,000 
36,800 
33,400 
33,400 

43,000 
68,100 
87,200 
85,800 
74,200 

50,300 
47,000 
44,300 
58,600 
63,400 

53,800 
45,700 
40,200 
35,500 
33,400 
34,100 


27,700 
27,100 
27,100 
27,700 
28,900 

31,500 
34.800 
43,000 
49,800 
64,600 

50,400 
41,600 
35,500 
31,500 
28,900 

27,100 
26,300 
23,500 
22,400 
21,200 

20,700 
20,100 
19,600 
19,600 
19,000 

18,500 
18,500 
20,700 
21,800 
22,900 
25,900> 


June. 


34,100 
30,800 
27,100 
24,100 
22,900 

21,200 
20,700 
19.600 
19,000 
19,000 

17,400 
16,900 
16,300 
16,900 
17,400 

17,900 
18,600 
18,600 
17,400 
24,100 

27,700 
28,300 
34,800 
34,100 
32,800 

28,900 
25,300 
24,700 
34,800 
32,100 


22,900 
21,200 
22,900 
24,100 
24,100 

24,100 
22,900 
21,800 
21,800 
21,200 

20,100 
17,900 
17,900 
24,700 
30,800 

47,000 
56,600 
62,500 
46,400 
40,200 

34,800 
31,600 
28,900 
27,700 
34,800 

38,900 
39,600 
36,200 
31.500 
28,300 


July. 


52,500 
36,800 
29,600 
24,700 
23,600 

22,000 
21,800 
22,400 
25,300 
25,900 

25,300 
29,600 
38,900 
65,400 
80,400 

70,800 
56,600 
43,600 
36,200 
31,600 

28,900 
30,800 
28,900 
26,600 
27,100 

28,300 
30.800 
27,100 
23,600 
21,200 
21,200 


25,900 
23,600 
21,800 
20,700 
19,600 

19,600 
20,700 
20,700 
24,700 
30,800 

31,500 
29,600 
25,300 
26,500 
39,600 

53,200 
47,700 
57,200 
90,600 
96,000 

67,400 
64,000 
75,600 
87,200 
77,600 

60,000 
49,100 
45,000 
43,000 
38,900 
41,600' 


Aug. 


21,200 
21,200 
24,100 
21,800 
18,500 

16,900 
16,900 
15,800 
17,900 
19,600 

28,900 

38,300 
43,000 
51,100 
54,500 

53,800 
45,700 
41,600 
37,500 
35,500 

33,400 
28,900 
25,900 
23,500 
33,400 

41,600 
34,800 
30,800 
28,300 
25,300 
22,400 


46,400 
55.200 
58,600 
49.800 
45,700 

47,700 
43,600 
40,900 
36,200 
33,400 

31,500 
29,000 
27.70Q 
26,500 
28,900 

36,800 
43,600 
43,000 
45,700 
46,400 

46,400 
43,600 
40,900 
38,200 

38,aoo 

42,300 
43,600 
39,600 
38,200 
46,400 
60,000 


Sept. 


19,000 
18,500 
19,600 
18,500 
19,690 

19,600 
18,500 
18,500 
17,900 
16,000 

15.300 
14,300 
15.800 
15,309 
14,300 

13,800 
13,800 
13.300 
12,800 
11,900 

11,000 
11,400 
11,000 
10,600 
10,600 

10,200 
10.200 
9.750 
9,350 
9,350 


82,400 
73,600 

64.000 
54,500 
46,400 

47,700 
55,900 
64.700 
64,700 
57.200 

56.600 
53,800 
48,400 
41. «» 
36,200 

32,800 
29.600 
27,700 
27.100 
35,500 

49,100 
69,500 
64,000 
56,600 
51,800 

46,400 
41.600 
38,900 
34.100 
35,500 
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DaSjf  diaduaye,  in  uccmd-feet,  of  Tennes$ee  River  at  Chattanooga,  Tmn,,  for  the  yem^ 
ending  Sept.  SO,  i57^-iP/^— Continued. 


Oct, 


88,500 
125,000 
125,000 
116,000 

87,«0 

86,500 
«),000 
98,700 
85,100 
71,500 

fti,aoo 

53,500 
45,700 
41,"" 
37, 

34,800 
33,800 
33,100 
41,"^ 
43,300 

40,000 
41, 
SI,  500 
61,100 
44,300 

38,900 
34.800 
33,100 
29,000 
27,700 
26,500 


33,100 
37,100 
25,000 
31,300 
19,600 

19.000 

30,100 

21t 

21,200 

30,100 

18,500 
17.400 
16,300 
16.300 
15,300 

14,300 
12.800 
13,800 
12.400 
13,400 

11,900 
11,900 

11,900 
11,900 

11,900 
11," 
11.900 
11,900 
13,400 
13,800l 


Nov. 


25,300 
24,700 
34,100 
23,500 
21,  r— 

21,; 

21,800 

21,200 

20,700 

20,100 

19,600 
10,600 
20,700 
22,400 

22,900 
21,700 
24,700 
40,800 
144,000 

208,000 
220,000 
206,000 
144,000 
82,400 

60,000 
53,500 
46,400 
43,000 
40,200 


12, 

11,900 

12,800 

14,300 

20,100 

20,700 
20,700 
20,700 
17.900 
16,300 

26,900 
36.800 
51,100 
65.400 
40,100 

34.800 
38,900 
25,300 
25,900 
27,100 

30,200 
34,800 
30,600 
67,900 
77,600 

86,500 
84,400 
78.300 
67,200 
46,400 


Dec 


30,800 
36,300 
32,800 
32,100 
31,500 

30,200 
30,: — 
30,800 
31,500 
30,200 

20,600 
33,100 
33,100 
31,500 
30,800 

30,200 
28,900 
33,400 
61,800 
66,600 

64,500 
67,200 
61.100 
46,400 
43,600 

38,900 
35,500 
33,400 
34,100 
63,700 
106,000 


41,600 
33,800 
30,300 
27,100 
25,300 

28.600 
22,400 
21,200 
10,600 
19,600 

20,700 
24,100 
28,300 
32,100 
36,200 

38,900 
38,900 
30,600 
37,500 
34,100 

32,100 
29,600 
28,900 
83,400 
38,200 

42,300 
47,000 
46,400 
41,600 
43,000 
08,300* 


Jan. 


133,000 
127,000 
06,700 
70,000 
66,800 

50,300 
63,200 
47,700 
44,300 
40,900 

88,000 
37,500 
36,800 
34,800 
33,400 

32,100 
30,800 
30,200 
38,900 
28,000 

32,100 
38,900 
48,400 
43,600 
38,900 

35,600 
33,400 
31,500 
30,200 
39,600 
28,900 


120,000 
116,000 
100,000 
76,600 
06,800 

85,800 
99,400 
87,200 
77,000 
65,400 

68,600 
60,600 
76,300 
116,000 
132,000 

118,000 
90,600 
77,600 
71,500 
63,400 

66,600 
61,800 
46,400 
44,300 
39,600 

35,500 
33,400 
32,100 
32,100 
36,200 
36,500> 


Feb. 


28,300 
67,200 
70,200 
62,700 
65,900 

68,600 

61,300 

69,300 

63, 

47,000 

42,300 
38,900 
36,200 
34,100 
32,100 

30,800 
30,300 
38,300 
27,700 
27,100 

26,600 
25,900 
25,300 
24,700 
27,100 

40,200 
56,600 
62,700 


40,200 
60,400 
63,400 
67,200 
62,500 

60,400 
61,300 
48,400 
45,000 
49,100 

67,900 
57,900 
66,200 
60.600 
101,000 

142,000 
162,000 
166,000 
130,000 
98,000 

76,600 
63,400 
66,600 
61,100 
47,000 

44,300 
45,000 
46,400 
45,700 


Har. 


64,700 
77,600 
111,000 
119,000 
109,000 

92,600 
70,200 
59,300 
68,600 
68,600 

62,000 
75,600 
77,600 
74,900 
76,300 

79,700 
77,000 
72,200 
66,100 
67,200 

61,100 
46,400 
46,700 
38,900 
36,500 

34,100 
32,800 
31,600 
30,800 
20,600 
28,300 


Apr. 


33,100 
36,800 
41,600 
37,500 
35,500 

84.100 
52,500 
70,200 
60,600 
61,300 

62,000 
57,900 
65,200 
49,100 
43,300 

39,600 
38,200 
88,200 
38,200 
40,900 

47,700 
46,700 
44,300 
49,100 
61,800 

61,800 
61.800 
62.500 
63,200 
45,700 


44,800 
43,600 
46,000 
61,100 
60,600 

64,000 
68,600 
61,100 
69,300 
60,600 

61,100 
46,400 
61,100 
66,800 
77,000 

81,000 
67,900 
61,800 
47,700 
46,700 

^,100 
60,600 
72,200 
84,400 
102,000 

108,000 
97,400 

81,700  88,500 
67,400  87,800 
67,200  73,600 
61,100' 


47,000 
43,600 
43,600 
45,700 
85,100 

91,200 
68,800 
65,200 
48.400 
44,300 

40,900 
38,200 
35,500 
33,400 
33,400 

34,800 
36,800 
39,600 
47,000 
49,800 

46.400 
43,600 
41,600 
40,900 
48,400 

60,600 
74,000 


May. 


41,600 
900 


200 

800 
100 

600 
700 
300 
200 
600 

000 
000 
000 
500 
800 

100 
000 

900 
500 
800 

500 
300 
500 
900 
300 

700 
700 
300 
300 
700 
700 


000 
600 
300 
600 
600 

300 
000 
700 
200 
900 

000 
600 
600 
800 
100 

100 

600 
700 
100 
600 

100 
500 
500 
800 
400 

800 
600 
500 
200 
200 
600> 


June. 


25,300 
30,800 
34,100 
35,500 
47,700 

53,200 
51,100 
46,400 
49,100 
60,600 

82,400 
85,800 
71,500 
61,300 
70,200 

64,000 
98,000 
96,000 
64,700 
50,400 

45,000 
42,300 
30,600 
35,500 
35,500 

40,900 
41,600 
41,600 
40,200 
42,300 


30,800 
31.500 
31.500 
30,200 
32,800 

35.500 
35,500 
36.200 
36.200 
34,800 

33,400 
32,800 
32.100 
31.500 
30,200 

30,200 
31,500 
33,400 
35.500 
35,500 

34.100 
32,800 
32.100 
19,000 
19,000 

18,600 
24.700 
24,700 
22,400 
20,700 


July. 


36,800 
33,400 
32,100 
28,300 
25,900 

25,300 
24,100 
21,800 
21,200 
20,700 

20,100 
19,600 
23,500 
32,100 
44,300 

43,600 
36,800 
36.200 
36,200 
27,700 

25,900 
25,300 
23,500 
21.200 
21,200 

20,700 
20,100 
20,100 
18,500 
19,000 
24,100 


17,400 
16.300 
15.800 
16,900 
25,300 

32,100 
38,900 
40,900 
37,500 
43,600 

43,600 
40,200 
32,100 
25,900 
23,500 

24,100 
25,300 
24,100 
22,400 
20,700 

20,700 
21,200 
19,600 
17,400 
16,900 

16,900 
16,300 
10,300 
16.800 
10,300 
17,4001 


Aug. 


33,400 
33,400 
25,300 
22,900 
20,100 

19,600 
19,600 
16,900 
16.000 
16,300 

16,900 
19,600 
22,900 
21,200 
19,600 

18,500 
19,600 
20,100 
20,100 
19,600 

19,000 
22,400 
23,500 
22,900 
22,900 

21,300 
21,800 
21,800 
20,100 
17,900 
16,900 


18,500 
19,000 
19,000 
17.400 
15,800 

17,900 
22,900 
23.500 
36.500 
29,600 

31,500 
28,300 
25.300 
22,400 
20,i00 

18,500 
16,900 
16.300 
10,300 
10,300 

19,000 
22,900 
24,700 
43,600 
46,400 

32,100 
32,100 
32,800 
42,300 
40.200 
27,700 


Sept 


16,900 
15,800 
14,800 
14,800 
13,300 

13,300 
13,800 
13,800 
13,800 
14,300 

16,300 
22.900 
25,900 
25,900 
24,100 

20,100 
17,400 
15,300 
14,800 
12,400 

12,400 
12.400 
20.700 
51,100 
63,400 

66,100 
67.200 
40,200 
33,400 
33,400 


21,200 
18,500 
17.900 
16,900 
14,800 

16,900 
20,700 
23.500 
25,300 
27,700 

23,500 
21,200 
18,500 
15,800 
14,300 

13,300 
11,900 
11,900 
11.900 
11,400 

11,900 
11.900 
11,900 
11.400 
11,000 

10,600 
10,200 
10,200 
10.200 
9,760 
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SUBFACE  WATEB  SUPPLY,  1913,  PART  m. 


Dcdly  discharge t  in  second-feet y  of  Tennessee  River  at  Chattanooga^  Tenn.,  for  the  years 
enaing  Sept.  SOy  187^191S — Continued. 


Day. 


Oct 


Nov. 


D«c 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


1909. 

1 

3 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31. 

1910. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


9,750 
9,350 

9,  aw 

9,350 
9,350 

9,350 
8,960 
8,960 
9,350 
9,750 

10.600 
12,400 
13,800 
13,800 
14.800 

13,800 
12.800 
11,900 
11,400 
11,400 

11,000 
10.600 
9,750 
9.350 
9,350 

12,800 
20.700 
28,300 
21,200 
17.900 
19,600 


36,800 
35,500 
28,300 
25.300 
23,500 

19,000 
16,900 
15,800 
15,300 
14,800 

14,300 
13,800 
14,800 
19,000 
19,600 

19,000 
17,900 
16,900 
16,300 
16,300 

15,800 
15,800 
15,300 
15,300 
14,800 

14,300 
14,300 
13,800 
13.800 
13,300 


16,000 
15,000 
14,000 
13,100 
12,100 

12,100 
11,700 
11,200 
11,200 
11,200 

11,700 
12,600 
14,000 
16,000 
21,400 

33,900 
30,800 
25,400 
23,100 
19,700 

17,000 
16,500 
15,000 
14,500 
13,600 

13,100 
13,100 
13,100 
12,600 
12,600 
12,1001 


13,300 
13,800 
17,900 
27,100 
28,900 

27,700 
35,500 
64,000 
89,200 
83,100 

70,800 
55,200 
45,000 
45,700 
47,700 

46,700 
40,200 
34,800 
30.800 
28,300 

28,500 
25,900 
44,300 
66,800 
76,300 

74,200 
62,000 
47,700 
42,300 
43,000 
45.700 


43,000 
47,700 
45,700 
43,000 
43,000 

61,800 
61,300 
61,300 
59,300 
61,800 

47,000 
42,300 
40,200 
38,900 
40,200 

68,600 
78,300 
90,600 
103,000 
106,000 

81,700 
62,000 
50,400 
45,000 
40,900 

37,500 
34,800 
32,800 
32.100 
32,800 
33,400 


35,600 
34,100 
32,800 
32,100 
30,800 

32,100 
39,600 
49,100 
48.400 
69,300 

85,800 
116,000 
110,000 
106,000 

85,800 

92,600 
127,000 
129,000 
107,000 

92,600 

79,700 
75,600 
111.000 
131,000 
141,000 

139,000 
123.000 
106,000 


11,700 
11,700 
11,700 
11,200 
11,200 

11,200 
11,200 
11,200 
10,800 
10,800 

10,300 
10,300 
10,300 
10,300 
10,300 

9,900 
9,900 
9,900 
9,900 
9,900 

9,900 
9,900 
9,900 
9,900 
10,800 

11,200 
11,700 
11,200 
10,800 
10,300 


10,300 
10,300 
9,900 
9,900 
9,900 

9,900 
10,800 
18,600 
24,300 
24,800 

22,500 
21,400 
19,700 
23,100 
26,600 

29,600 
32,700 
30,200 
27,200 
22,500 

20,300 
19,200 
18,100 
16,500 
15,000 

16,000 
18,100 
18,100 
17,600 
16,500 
16,0001 


13,100 
12,600 
12,100 
15,500 
16,000 

19,200 
33,300 
70,300 
70,300 
58,300 

52,900 
41,700 
33,300 
29,000 
26,000 

24,300 
23,700 
23,100 
22.500 
27,800 

38,400 
47,000 
56,900 
55,600 
54,900 

47,600 
39,700 
35,200 
32,100 
29,600 
29,000l 


84,400 
69,500 
60.000 
63,800 
49,100 

46,400 
50,400 
66,100 
72,200 
103,000 

132,000 
149,000 
140,000 
152,000 
161,000 

139,000 
108,000 
91,400 
77,100 
69,600 

69,000 
74,400 
73,000 
67,000 
62,300 

71,700 
88,600 
91,400 
96,800 
111,000 
115,000 


104,000 
81,200 
66,300 
56,200 
60,300 

47,000 
45,000 
45,600 
51,600 
63,600 

48,900 
44,300 
43,700 
47,000 
48,300 

48,300 
47,000 
44,300 
39,700 
34,600 

33,300 
34,600 
38,400 
47,600 
64,900 

60,900 
47,000 
46,600 
46,300 
47,000 


27,200 
26,600 
26,400 
24,300 
24,800 

26,000 
27.800 
27,800 
27,200 
25,400 

24,800 
24,300 
23,700 
23,700 
23,700 

23,100 
23,100 
41,700 
77,100 
85,900 

79,100 
71,000 
62,300 
58,900 
64,200 

47,600 
41,000 
38,400 


46,000 
65,000 
83,900 
81,200 
71,000 

58,900 
50,300 
43,700 
39.000 
36,500 

33,900 
33,900 
33,900 
32,700 
32,100 

31,400 
29,600 
27,800 
26,600 
25,400 

24,300 
23,700 
23,700 
22,000 
22,000 

22,000 
21,400 
20.300 
20,300 
19,700 
19,2001 


18,600 
18,100 
17,600 
17,000 
17,000 

16,500 
16,500 
15,500 
16,500 
16,000 

16,000 
15,000 
14,500 
14,500 
14,500 

16,000 
20,300 
34,600 
46,300 
43,000 

38,400 
34,600 
31,400 
28.400 
26,600 

26,600 
26,600 
27,800 
33,300 
36,500 


88,000 
137,000 
160,000 
156,000 
127,000 

90,000 
71,700 
64,300 
60,900 
47,000 

47,600 
52,200 
63,600 
68,300 
48,900 

43,000 
39,700 
37,100 
35,200 
33,900 

41,000 
63,600 
127,000 
137,000 
98,800 

67,600 
64,900 
47,600 
43,700 
42,300 
40,400 


34,600 
30,800 
28,400 
26,600 
24,800 

23,700 
22,500 
22,500 
39,000 
48,900 

60,900 
50,900 
49,600 
42,300 
37,800 

33,900 
33,900 
34,600 
39,700 
43,700 

48,300 
64,200 
65,600 
63,600 
67,000 

82,500 
77,800 
71,700 
64,300 
64,300 
45,000l 


39,000 
38,400 
40,400 
102,000 
149,000 

163,000 
161,000 
108,000 
80,600 
90,700 

80,500 
75,700 
70,300 
63,000 
67,000 

71,000 
71,000 
66,000 
68,300 
57,600 

63,900 
64,200 
50,300 
46,300 
49,600 

64,900 
61,600 
66,200 
62,900 
48,300 


43,000 
38,400 
35,200 
34,600 
32,700 

32,700 
49,600 
64,900 
46,300 
42,300 

41,700 
40,400 
39,000 
41,000 
43,000 

42,300 
46,600 
46,600 
45,000 
41,000 

39,700 
37,800 
36,500 
83,300 
83,700 

32,700 
32,100 
30,800 
32,100 
32,700 


46,600 
47,600 
49,600 
47,600 
43,700 

39,000 
35,200 
38,400 
71,000 
117,000 

109,000 
76,400 
57,600 
55,600 
75,000 

81,200 
72,300 
61,600 
48,300 
40,400 

37,800 
35,800 
33,900 
32,100 
37,800 

33,900 
31,400 
29,600 
29,000 
25,400 
26,000 


33,300 
35,200 
35,800 
39,700 


38,400 
43,700 
64,900 
70.300 
67,000 

63,000 
63,300 
52,200 
47,000 
47,600 

49,600 
52,200 
50,300 
48,300 
43,000 

39,000 
36,500 
33,900 
31,400 
29,000 

28,400 
37,200 
20,000 
26,000 
28,400 
81,4001 


33,900 
43,700 
48,900 
52,200 
53,600 

61,600 
43.700 
38,400 
34,600 
30,300 

28,400 
27,200 
26,000 
23,700 
26,000 

26,600 
26,000 
63,000 
81,300 
62,900 

39,700 
32,100 
27,200 
26,000 
22,500 

20,300 
19,200 
18,600 
17,000 
17,000 
17,000 


41,700 
47,000 
38,400 
32,700 
30,800 

34,000 
35,800 
34,600 
36.500 
30,800 

31,400 
29,600 
25,400 
23,100 
20,800 

30,300 
19,200 
18,600 
17,600 
17,600 

17,000 
19,700 
19,700 
18,100 
17,600 

17,000 
16,600 
16,000 
15,500 
16,600 
16,5001. 


16.600 
16,500 
16,500 
16,500 
14,500 

14,500 
14,000 
14,000 
14,000 
15,500 

17,600 
17,000 
17,600 
17,000 
16,500 

15,500 
15,000 
14,500 
15.500 
16,000 

16.500 
16,000 
20,300 
21,400 
26,000 

30,200 
27,300 
21,400 
20.300 
18,000 


15,500 
19,700 
59.600 
50,900 
41,700 

38,400 
34,600 
34,600 

32,100 
28,000 

28,400 
26,600 
26,600 
25,400 
22,500 

20,300 
18,600 
17.600 
16,000 
15,500 

14,500 

14,000 
14,000 
13,600 
13,100 

12,600 
12,600 
13,100 
13.100 
13,600 
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]Mf  diidurge,  in  second/eet,  of  Tennesiee  River  at  Chattanooga^  Term,,  for  the  years 
ending  Sept,  SO,  i^-i-/9/^— Continued. 


Oct. 


Not. 


Dm. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aog. 


Sept 


13, 

14,000 

15,000 

15,000 

14,000 

IS,  100 

12,  no 

12,000 
12,000 
13,100 

15,500 
16,500 
16,500 
15,500 
13,600 

12.600 

11,700 

11, 

11,200 

10,800 

10.900 
9,000 
0,900 
9,490 
9,490 

9.490 
9,490 
9,490 
9,  " 
9,490 
9,100 


12,100 
11,200 
11,^^ 

"'[^ 
11,200 

11,200 
11,200 
U,7QQ 
14,000 
14,000 

14,000 
14,500 
19,700 
20,800 
20,300 

20,300 
21,400 
30,800 
33,300 
39,700 

41.000 
44,300 
35,800 
27,200 
23,700 


8,790 
8.730 
8,730 
8,730 
8,730 

8,730 
8,730 
8,730 
8,730 
8,730 

8,730 
8,380 
8,380 
8.380 
8,380 

8,060 
8,060 
8,060 
8,060 
8,060 

8.060 
8,060 
S,060 
8,060 
8,060 

8,060 
8.060 
8,380 
9,100 
9,100 


9, 
10,300 
10,300 
10,300 
11,700 

36,000 
48,900 
63,600 
60,900 

46,300 

35,200 
27,200 
23,500 
19,700 
17,600 

16,000 
15,000 
14,000 
13,600 
13,100 

13,100 
13,100 
13,100 
13,100 
13,100 

14,000 
16,500 
17,600 
18,100 
18,100 
19,700 


26,400 
64,300 
131,000 
156,000 
161,000 

147,000 
118,000 
79,100 
66,200 
47,000 

41,000 
36,500 
33,300 
30,800 
38,400 

37,200 
25,400 
24," 
24,300 
24,300 

24,300 
24,300 
23,100 
23,100 
23,500 

27,800 

33,300 

33,100 

29,600. 

29,600 

33,700 


15,000 
14,500 
U,600 
13.100 
13,100 

13,600 
13,100 
15,500 
18,100 
30,800 


22,500 
21,400 
20,800 
10,700 
18,600 

17,600 
16,500 
16,000 
15,500 
15,000 


24,300  14,600 

26,000  14,500 

27,200  14,500 

31,400  15,500 

33,300  18,600 


30,800 
28,400 
27,200 
27,200 
37,800 

27,800 
27,200 
27,200 
36,000 
24,300 


20,800 

20,300 

19,200       , 

17,600  23,100^118, 

16,000  23,100 

15,500< 


23,700 
23,100 


20,000 
37,800 
36,500 
29,600 
26,000 

26,000 
26,000 
35,800 
46,300 
56,300 


86,500 
42,300 
57,600 
49,600 
46,000 

60,900 
54,900 
56,200 
96,100 
139,000 

153,000 
154,000 
131,000 
93,400 
60,000 

57,600 
50,300 
44,300 
40,400 
37,800 

37,800 
87,800 
87,100 
35,800 
35,300 

33,300 
32,100 
30,800 


100117, 


60,900 
90,000 
*",000 
,000 
90,700 
80,500l 


76,100 
79,800 
71,100 
62,400 
64,400 

40,900 
40,700 
35,800 
35,200 
35,800 

38,900 
37,600 
37,000 
35,200 
33,100 

32,100 
26,000 
24,800 
22,500 
23,700 

26,600 
30,800 
30,800 
32,700 
32,700 

29,600 
27,800 
26,600 
27,800 
50,700 
79,8001 


20,600 
28,400 
28.400 
28,400 
27,200 

26,000 
25,400 
25,400 
69,000 
115,000 

127,000 
108,000 
68,300 
53,600 
45,600 

41,000 
35,200 
30,800 
28,400 
26,600 

26,000 
26,600 
26,600 
26,600 
20,600 

26,600 
29,600 
37,800 
42,300 
42,300 
42,300 


84,800 
84,100 
74,200 
60,600 
44,500 

41,400 
37,600 
31,400 
30,200 
28,400 

28,400 
26,600 
26,600 
26,600 
26,000 


30,700 
36,200 
32,700 
30,800 
90,700 

163,000 
187,000 
194,000 
195,000 
177,000 

135,000 
107,000 
98,800 
85,200 
77,100 

85,900 
91,400 
92,000 
86,600 
97,500 

99,500 
88,600 
74,400 
64,300 
66,200 

50,900 
46,300 
43,000 
40,400 
88,400 


85,400 
72,400 
60,000 
52,500 
48,800 

48,200 
48,200 
53,100 
59,300 
63,700 

71,100 
73,600 
74,800 
70,500 
81,700 


30,200120,000 
35,200^144,000 

4,000 
,500|131,000 

3,000 


35,8 
34,5 
33,9 


900 106,  ( 


36,800 
63,700 
88,500 
93,800 
89,700 

81,700 
86,000 
106,000 
98,400 


77,900 
64,900 
54,400 
53,500 
75,500 

92,200 
81,000 
75,500 
121,000 
173,000 
190,000l 


180,000 
156,000 
150,000 
178,000 
183,000 

177,000 
137,000 
88,500 
73,000 
64,900 

60,000 
65,000 
51,300 
48,200 
45,100 

44,500 
48,200 
54,400 
57,500 
58,100 

51,900 
48,800 
68,600 
02,200 
86,600 

71,100 
61,200 
87,900 
122,000 
137,000 


38,400 
58,900 
71,000 
70,300 
58,900 

48,900 
42,300 
39,000 
36,500 
33,300 

32,100 
30,800 
29,600 
27,800 
26,000 

24,800 
23,700 
23,700 
23,700 
23,700 

23,100 
23,100 
23,700 
26,600 
26,000 

24,800 
22,500 
21,400 
20,300 
19,200 
18,600 


154,000 
157,000 
134,000 
99,600 
76,100 

67,400 
63,700 
68,600 
70,500 
64,300 

58,700 
55,000 
50,700 
47,600 
44,500 

42,600 
42,000 
41,400 
41,400 
43,800 

43,800 
39,500 
35,800 
33,300 
31,400 

30,200 
39,600 
28,400 
30,800 
44,500 
56,900' 


18,100 
17,600 
17,000 
17,000 
16,500 

16,500 
16,500 
16,000 
16,000 
16,000 

17,000 
17,000 
15,500 
13,600 
13,100 

12,600 
12,100 
12,100 
12,100 
12,100 

12,600 
12,600 
13,100 
13,100 
13,100 

13,100 
13,100 
13,100 
14,000 
18,600 


49,400 
42,000 
37,000 
33,300 
31,400 

30,800 
30,800 
32,100 
39,600 
29,000 

27,800 
26,000 
24,300 
20,800 
20,800 

23,100 
23,700 
24,800 
26,000 
24,800 

23,700 
21,400 
20,300 
19,200 
20,300 

26,600 
30,200 
34.500 
36,400 
38,300 


19,700 
16,500 
14,500 
14,000 
14,000 

12,600 
12,600 
12,600 
12,600 
12,600 

12,600 
15,500 
17,000 
17,000 
17,000 

18,600 
18,100 
18.100 
18,100 
17,600 

15,500 
14,500 
15,000 
15,500 
27,200 

26,000 
26,600 
20,300 
17,000 
16,000 
14,500 


35,200 
32,100 
31,400 
30,800 
32,700 

34,500 
44,500 
44,500 
43,200 
39,500 

37,600 
45,100 
45,700 
43,800 
38,300 

35,200 
33,300 
31,400 
28,400 
28,400 

29,600 
30,200 
33,300 
33,300 
30,800 

30,200 
29,600 
32,100 
33,300 
30,800 
27,200 


14,000 
13,600 
13,600 
13,600 
16,500 

18,600 
18,100 
17,600 
17,000 
17,000 

16,000 
16,000 
14,000 
14,000 
13,100 

13,100 
13,100 
13,100 
14,500 
15,000 

14,500 
13.100 
12,100 
11.200 
10,800 

10.300 
9.000 
9,490 
9,490 
9,490 
9,490 


9.490 
9,490 
11.200 
16.500 
15,000 

14.000 
15.500 
15.600 
16.000 
15,000 

14.000 
13.600 
13.600 
12,600 
12,600 

12,100 
11,700 
11,200 
11.200 
11,700 

11.700 
11.200 
11.200 
11,200 
11,200 

11,200 
11,700 
15.500 
15,500 
13,100 


26,000 
26,000 
26,000 
28,400 
24,300 

23,100 
22,500 
22,500 
22,500 
22,000 

22,000 
22,000 
21,400 
20,300 
10,200 

19,200 
20,300 
22,000 
21,400 
20,800 

20,800 
21,400 
23,100 
23,700 
28,400 

26,600 
24,300 
22,000 
20,300 
19.200 
18,100' 


17,600 
16,500 
15,500 
15,000 
14,500 

14,000 
14.000 
13,600 
13,600 
13,100 

13.100 
13,100 
12,H00 
12,100 
12,100 

11,700 
11,200 
11.200 
12,100 
13,100 

14,500 
14,500 
20,300 
24,300 
33,900 

27,200 
26,  (MM) 
26,fi00 
26,000 
23,700 
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Daily  discharge,  in  second-feet y  of  Tennessee  River  at  Chattanooga,  Tenn,,forthe 
ending  Sept.  SO,  1874^-1913— ^^ntinxLed, 


Day. 


1913. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Oct 


20,300 
18,100 
16,500 
15,000 
14,000 

13,600 
13,100 
12,600 
12,100 
11,700 

11,200 
10,800 
10,800 
10,800 
10,800 

10,800 
12,100 
13,100 
13,100 
13,100 

14,500 
15,000 
14,500 
13,100 
12,600 

12,100 
11,700 
11,700 
11,200 
11,200 
10,800 


Nov. 


10,800 
10,300 
10,300 
10,300 
10,300 

10,300 
10,300 
10,300 
11,200 
14,500 

17,000 
18,100 
17,600 
16,000 
14,500 

13,600 
13,600 
12,600 
11.700 
11,700 

11,700 
11,200 
11.200 
10,800 
10,800 

10,300 
10,300 
10,300 
9,fi00 
0,400 


Deo. 


800107, 


0,490 
9,490 
0,490 
0,900 
17,000 

30,500 
55,600 
59,300 
48,800 
39,500 

32,700 
27,200 
24,300 
21,400 
19,700 

18,600 
17,600 
17,600 
17,600 
18,600 

18,600 
18,100 
17,000 
17,000 
18,100 


Jan. 


42,000 
46,900 
46,900 
49,400 
46,900 

40,700 
40,100 
95,300 
"",000 
97,800 

86,000 
71,700 
70,500 
70,500 
65,500 

60,600 
53,100 
45,700 
49,400 
60,000 

59,300 
58,700 
61,800 
65,500 
90,300 


20,800 
22,000 
22,000 

21,400 140,000 
Tt,  —  -"  — 


119,000 
125,000 
131,000 


,4001136,000 
28,400|ll5,000 


Feb. 


400130,( 


89,700^136,000 

D,000 

99,600 

76,700 

61,200 


72i 
62,400 
58,700 
67,500 


67,500 
65,600 
61,900 
40,300 
41,400 

38,900 
46,700 
68,700 
81,700 
09,300 


37,000 
87,000 
36,400 
36,200 
84,600 

82,100 
33,900 

81  -' 


Mar. 


61,900 
46,800 
42,000 
38,900 
37,000 

40,100 
46,700 
40,400 
83,500 
146,000 


68,700^182,000 
,000 
,000 
,000 
,000 


400 190,  ( 
500185,( 
100154,1 
000 105,  ( 


77,800 
76,100 
76,100 
72,400 
66,600 

66,700 
78,600 
64,000 
190,000 
202,000 
200,000 


000164, 


Apr. 


163,000 
103,000 
73,600 
63,700 
67,500 

53,100 
48,800 
46,700 
43,200 
40,700 

38,900 
38,300 
37,600 
39,500 
44,600 

44,600 
47,600 
60,700 
60,000 
47,600 

44,600 
40,700 
37,600 
34,600 
32,700 

31,400 
30,800 
30,200 
30,200 
30,200 


May. 


30,200 
29,600 
29,000 
27,800 
26,600 

26,000 
24,800 
24,800 
24,800 
24,800 

26,400 
26,400 
24,300 
23,700 
22,600 

22,600 
22,500 
22,500 
24,300 
28,400 

31,400 
29,000 
27,800 
88,900 
72,400 

95,800 
95,800 
79,800 
66,800 
64,900 
67,400 


Jane. 


68,700 
63,100 
63,100 
49,400 
46,700 

42,600 
42,000 
42,000 
43,200 
42,600 

49,400 
44,500 
38,900 
33,300 
28,000 

26,600 
26,400 
23,700 
23,100 
22,000 

20,800 
20,800 
20,800 
20,800 
20,300 

18,600 
18,100 
18,100 
18,100 
17,600 


July. 


17,000 
16,500 
16,000 
16,500 
16,500 

16,500 
16,500 
16,600 
17,000 
15,600 

14,500 
13,500 
13,500 
15,000 
15,000 

14,000 
13,000 
12,500 
12,100 
11,200 

10,700 
10,300 
9,840 
9,840 
9,840 

0,840 
11,200 
11,600 
11,600 
13,500 
14,500 


Aug. 


14,000 
13,600 
13,600 
13,500 
14,000 

14,000 
13,500 
12,100 
11,600 
11,600 

12.600 
14,600 
14,600 
15,000 
14,000 

13,000 
12,10Q 
12.100 
11,600 
11.600 

11,600 
11,600 
11,200 
11,200 
11,200 

10,700 
10,700 
10,700 
10,700 
10,700 
0,840 


Sept 


9,420 
9,000 
9.000 
9,000 
9,000 

9.000 
8.500 
7.800 
7,fi80 
7,800 

8,1« 
8.190 
8,1«) 
7,800 
7,430 

7.070 
7,070 
7,O?0 
7.0» 
7,070 

9,000 
9,420 
10,300 
12,500 
12,500 

12,100 
12,100 
10,700 
9.840 

9,840 


Daily  discharge,  in  second-feet,  of  Tennessee  River  at  Chattanooga,  Tenn,,  Oct.  1-tl,  191S. 


Day. 

Oct. 

Day. 

Oct. 

Day. 

Oct. 

Day. 

Oct 

1 

9,420 
9,420 
9,420 
9,420 
9,000 

6...     . 

8,500 
7.800 
7.430 
7,070 
6,720 

11 

6,720 
6.380 
6,380 
6,380 
6.060 

16 

6,060 

2 

7 

12 

17 

6.060 

3 

8 

13 

18 

6,060 

4 

9 

14 

19 

6,060 

6 

10... 

15 

20 

6.060 

21 

6,720 

Monthly  discharge  of  Tennessee  River  at  Chattanooga,  Tenn.,  for  the  years  ending  Sept. 30, 

1874r-191S. 
[Drainage  area,  21,400  square  xnilee.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minlmiitn, 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 
area). 


Accn- 
racy« 


1874. 

April 

May 

June 

July 

August 

September 

The  period...... 


190,000 
195,000 
32,800 
51.800 
92,600 
89,200 


29,600 
22.900 
11,400 
9,750 
7,850 
10,600 


108,000 
74,600 
20,300 
17,200 
23,000 
19,600 


5.05 
3.40 
.949 
.804 
1.07 
.916 


5.63 
4.03 
1.06 
.93 
1.23 
1.02 


195,000 


7,860        43.800 


2.06 


13.80 


a  See  "Accuracy*'  in  station  description. 
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Momtkly  disdiarge  of  Tmneisee  River  at  Chattanooga,  Tenn.yfor  the  years  ending  Sept.  SO, 

1874-1913— Continued, 


Discharge  in  second-feet 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 

area). 


Accu- 
racy. 


1875. 

Octolwr , 

November 

Ommbcr 

Jaouffy 

Fihniary 

lUreh. 

fc:::::::::::::;:: 

hm , 

JdT 

AagMt. 

September 

The  year 

1876. 

October 

November , 

December. , 

Jenuary , 

Febniary 

Mareh.... 

fc:::::::::::;::: 

Jane 

July 

Aogoat. 

September 

The  year 

1877. 

October 

November 

Dttamber. 

Janoary , 

February 

Itoeh. 

jr.::::::::::::;:;: 

Jane 

July 

Aogoit. 

September 

The  year 

1878. 

October 

Norember 

December. 

Janoary 

February 

MardL 

;-^::::::::::::::::: 

lona 

July 

August. 

September 

The  year 

1879. 

October 

November 

December 

lanoary 

February 

March. 

&::::::::::::::: 

June 

July 

August 

Se^vnber 

The  year 


27,700 

67,400 

56,600 

215,000 

357,000 

361,000 

133,000 

135,000 

32,100 

130,000 

77,000 

70,200 


361,000 


32,100 
43,000 
227,000 
205,000 
143,000 
137,000 
85,800 
130,000 
153.000 
46,400 
34,800 
19,000 


227,000 


19,000 

21,800 

19,000 

178,000 

36,200 

108,000 

180,000 

71,600 

28,900 

29,600 

14,300 

17,900 


189,000 


22,400 
96,000 
51,800 
79,000 
125,000 
66,100 
58,600 
44,300 
22,900 
16,300 
23,500 
66,100 


125,000 


41,600 

116,000 

92,600 

252,000 

122,000 

68,800 

53,800 

37,500 

18,500 

11,400 

24,100 

15,800 


8,210 
6,830 
15,800 
22,900 
37,500 
77,000 
40,900 
19,600 
16,900 
28,300 
22,400 
14,300 


13,600 
23,800 
34,200 
59,300 
100,000 
179,000 
72,800 
39,500 
24,300 
51.600 
37,000 
23,100 


a636 

1.11 

1.60 

2.77 

4,67 

8.36 

3.40 

1.85 

1.14 

2.41 

1.73 

1.08 


6,830 


54,700 


2.56 


12,800 
13,300 
22,400 
29,600 
43,000 
32,100 
34,800 
39,600 
27,100 
19,000 
14,300 
11,400 


17,300 
30,700 
58,600 
70,900 
76,000 
67,700 
54,400 
66,100 
57,900 
31,200 
22,000 
13,800 


.808 
1.43 
2.74 
3.31 
3.56 
3.16 
2.54 
3.09 

2.n 

1.46 
1.08 
.645 


11,400 


47,200 


2.21 


7,850 
8,580 
9,350 
10,600 
17,400 
17,400 
49,800 
19,600 
15,800 
11,400 
8,960 
9,350 


10,700 
11,600 
13,000 
72,900 
24,400 
55,900 
94,000 
36,900 
19,600 
17,500 
11,300 
12,900 


.500 
.542 
.607 
8.41 
1.14 
2L61 
4.39 
1.72 
.916 
.818 
.528 


7,850 


31,800 


8,580 

12,800 

17,900 

27,700 

88,900 

25,900 

23,500 

22,400 

12,800 

8,210 

8,580 

7,600 


13,700 
37,000 
31,900 
46,500 
63,000 
40,800 
37,000 
82,400 
16,800 
11,800 
15,200 
16,900 


.640 
1.73 
1.49 
2.17 
2.94 
1.91 
1.73 
1.51 
.785 
.551 
.710 
.790 


7,600 


30,000 


1.40 


7,850 

11,000 

28,900 

23,500 

40,200 

25,300 

24,700 

16,900 

7,850 

7,160 

8,580 

5,900 


13,400 
24,600 
55,900 
92,200 
67,200 
37,600 
40,500 
25,200 
12,700 

8,300 
16.900 

9,360 


1.15 
2.61 
4.31 
3.14 
1.76 
1.89 
1.18 
.593 
.388 
.743 
.437 


a73 
1.24 
1.84 
3.19 
4.86 
9.64 
3.79 
2.13 
1.27 
2.78 
1.99 
1.20 


34.66 


.98 
1.60 
8.16 
8.82 
8.83 
8.64 
2.83 
8.56 
3.02 
1.68 
1.19 

.72 


29.98 


.68 

.60 

.70 

3.93 

1.19 

3.01 

4.90 

1.98 

1.02 

.94 

.61 

.67 


20.13 


.74 
1.93 
1.72 
2.50 
3.06 
2.20 
1.93 
1.74 
.88 
.64 
.82 


19.04 


.72 

1.28 

3.01 

4.97 

8.27 

2.08 

2.11 

1.36 

.66 

.45 

.86 


252,000 


5,900 


33,400 
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Monthly  discharge  of  Tennessee  River  at  ChaJUanooga,  Term,,  for  the  years  ending  Sept.  SO, 

ISV^r-lBlS—Conthmed, 


Mooth. 


Discharge  in  seoood-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 

area). 


188a 

October 

November 

Decembco* 

Jauuary 

February 

March 

AprlL 

May 

June 

July 

August. 

September 

The  year 

1881. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August. 

September 

The  year 

1882. 

October 

November 

December 

January 

February 

March. 

AprlL 

May 

June 

July 

August 

September 

The  year 

1883. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 

1884. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


85,100 
27,700 
143,000 
66,100 
176,000 
254,000 
109,000 
92,600 
36,200 
47,000 
27,100 
22,400 


254,000 


19,000 

85,800 

174,000 

122,000 

146,000 

125,000 

116,000 

53,800 

28,900 

20,100 

18,500 

72,200 


174,000 

17,400 
62,000 
131,000 
267,000 
197,000 
144,000 
70,200 
53,200 
62,000 
40,900 
36,800 
149,000 


267,000 


24,100 

23,500 

62,000 

254,000 

114,000 

60,600 

215,000 

68,800 

40,900 

22,900 

14,800 

14,300 


254,000 


35,500 
68,100 
82,400 
94,600 
244,000 
285,000 
109,000 
71,500 
71,500 
50,400 
60,600 
17,900 


5,330 
9,750 
20,700 
23,500 
23,500 
45,700 
38,200 
23,500 
12,800 
11,900 
10,600 
9,350 


19,600 
15,100 
68,700 
88,600 
56,800 
127,000 
67,700 
41,700 
20,300 
20,800 
18,800 
14,700 


0.916 
.706 
8.21 
1.80 
2.65 
5.93 
8.16 
1.96 
.940 
.972 
.879 


5,330 


42,600 


1.99 


7,850 

8,580 

25,900 

17,900 

34,100 

35,500 

40,900 

17,900 

12,800 

8,580 

5,330 

4,800 


9,900 
18,200 
62,700 
60,200 
76,300 
56,800 
62,100 
30,600 
19,600 
12,400 

8,080 
14  500 


.463 
.850 
2L93 
2.81 
8.67 
2.66 
2.90 
1.43 
.916 
.579 
.378 
.678 


4,800 

5,900 
17,900 
19,000 
54,500 
57,200 
53,200 
31,500 
25,300 
25,300 
18,500 
13,800 
16,300 


35,700 

8,880 
36,900 
64,600 
175,000 
124,000 
86,000 
49,200 
34,100 
37,800 
26,600 
23,900 
40,000 


1.67 

.415 
1.72 
8.09 
&18 
6.79 
4.09 
2.30 
1.59 
1.77 
1.24 
1.12 
1.87 


5,900 


58,500 


2.73 


10,600 
10,600 
12,800 
21,200 
45,000 
28,300 
69,500 
21,800 
17,900 
9,350 
8,580 
4,800 


14,000 
13,600 
25,500 
96,100 
66,800 
40,400 
119,000 
34,200 
25,300 
15,700 
10,500 
7,610 


.654 

.636 

1.19 

4.49 

3.12 

1.89 

6.66 

1.60 

1.18 

.734 

.491 

.366 


4,800 


38,800 


1.81 


7,500 
8,960 
14,300 
19,000 
59,300 
47,700 
38,200 
24,100 
19,000 
14,800 
11,000 
6,510 


11,700 
21,800 
29,800 
52,400 
148,000 
157,000 
68,500 
40,600 
34,900 
27,900 
19,600 
9,000 


.547 
1.02 
1.39 
2.45 
6.92 
7.34 
8.20 
1.90 
1.63 
1.80 
.916 
.421 


1.06 
.79 
8.70 
2l08 
2.86 
6.84 
3.53 
2.25 
L06 
1.12 
LOl 
.77 


37.07 


.68 
.96 
8.88 
8.24 
8.73 
8.06 
8.24 
L66 
L02 
.67 
.44 
.76 


22.66 

.48 
1.93 
8.48 
9.43 
&08 
464 
2.57 
1.88 
L96 
L43 
1.29 
2.09 


87.17 


.76 

.71 

1.87 

5.18 

3.25 

2.18 

6.20 

1.84 

1.32 

.86 

.57 

.40 


24.62 


.68 
1.14 
1.60 
2L82 
7.46 
8.46 
8.57 
2.19 
1.82 
1.50 
1.06 

.47 


285,000 


6,510 


51,500 


2.41 


32.72 
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JfoiU%  discharge  of  Ttnnt$$ee  River  at  ChaUanooga,  Tenn.,for  the  years  ending  Sept.  30, 

1874-19JS—Contia\ied. 


Disdiarge  in  seoond^eet 


Ifftxtanniiia 


Iftohnnm- 


Meui. 


Per 
square 
mile. 


Run-off 
(depth  In 
incoeson 
drainage 
area). 


AooD- 
raoy. 


188S. 

October 

NoTfflBber  .•*. 

Deoember 

Jumary 

Fefaraary 

Marefa 

^:::::::::::::::: 

Jone 

hAj 

AnJEusi. 

Scftember 

Tbeyear 

1886. 

October 

Xcrember 

Dwember. 

luoary... 

Febraary 

lUreh. 

iJ?:-;::;::::::::::;:: 

lone , 

July 

Angost 

Stptamber 

The  year , 

1887. 

October 

Kovember 

December 

JiDQary , 

Fefamary 

March..: 

r-;::;:::::::::::: 

inne 

Joly 

AagQst 

Septainber 

The  year 

1888. 

October 

nercmber 

Dnnber 

March , 

£:::;::;::::::::::: 

June..  , 

Juiy....i;.: 

Aajbost 

Siptember 

The  year , 

1880. 

NoremblBrV.. 

D«wnber 

Canary 

£Jrr-;::::::::::: 
fc:::::::::::::: 

hsit. 

hdy '.'.'...'. 

Aogoft , 

84>tanber 

The  year 


7,860 
11,000 
79,700 

174,000 
fi0,300 
56,600 
W,400 
80,900 

120,000 
31,500 
94,700 
12,800 


174,000 


00,400 

201,000 

140,000 

144,000 

83,100 

260,000 

349,000 

67,400 

103,000 

87,800 

42,300 

19,000 


349,000 


11,900 
87,200 
107,000 
142,000 
180,000 
180,000 
138,000 
38,900 
64,700 
32,100 
66,100 
22,400 


180,000 


26,500 
16,900 
31,500 
160,000 
70,200 
178,000 
154,000 
50,300 
56,600 
42,300 
36,200 
72,200 


178,000 


130,000 
137,000 
40,900 
89,200 
195,000 
58,600 
49,800 
28,300 
78,300 
56,600 
62,700 
48,400 


5,880 

6,510 

8,210 

20,100 

28,300 

28,300 

22,900 

19,000 

19,000 

15,800 

8,960 

6,830 


6,080 
7,940 
25,400 
70,500 
42,100 
30,400 
36,800 
31,300 
35,500 
20,500 
15,400 
9,750 


0.284 
.371 
1.19 
3.29 
1.97 
1.84 
1.72 
1.40 
1.66 
.958 
.720 
.456 


5,330 


28,300 


1.; 


11,900 
94,700 
25,900 
28,900 
31,500 
28,300 
34,800 
32,800 
43,000 
25,000 
19,600 
11,900 


26,300 
66,400 
53,500 
70,700 
49,200 
61,300 
136,000 
50,400 
64,400 
50,000 
28,500 
15,200 


1.23 
3.10 
2.50 
3.58 
2.30 
2.86 
6.36 
2.36 
8.01 
2.34 
1.33 
.710 


11,000 


56,400 


2.64 


8,580 
9,350 
22,400 
28,300 
62,500 
29,600 
23,500 
25,900 
20,700 
11,400 
18,500 
8,960 


10,000 
30,300 
49,000 
58,100 
99,700 
66,700 
45,100 
30,800 
38,700 
18,900 
27,800 
11,900 


.467 
1.42 
2.29 
2.71 
4.66 
3.12 
2.11 
1.44 
1.81 

.883 
1.30 

.556 


8,580 


40,200 


1.88 


8,580 
9,350 
10,200 
32,100 
29,600 
27,100 
25,900 
22,400 
15,800 
11,000 
11,900 
19,600 


13,600 
11,700 
18,800 
71,700 
47,900 
53,800 
62,000 
32,500 
28,600 
19,400 
16,900 
46,800 


8,580 


35,200 


15,800 
30,800 
22,400 
31,500 
36,200 
17,900 
17,900 
15,300 
21,800 
19,600 
21,200 
13,800 


30,500 
67,400 
28,100 
60,300 
87,300 
37,600 
29,600 
20,400 
42,200 
31,600 
36,900 
29,600 


195,000 


13,800 


42,100 


.636 
.547 
.879 
3.35 
2.24 
2.51 
2.90 
1.52 
1.34 
.907 
.790 
2.19 


1.64 


1.85 
3.15 
1.31 
2.82 
4.08 
1.75 
1.38 
.953 
1.97 
1.48 
1.72 
1.38 


0.33 

.41 

1.87 

8.79 

2.06 

2.12 

1.92 

1.68 

1.86 

1.10 

.88 

.51 


17.96 


1.42 
8.46 
2.88 
4.13 
2.40 
3.30 
7.10 
2.72 
3.36 
2.70 
1.53 
.79 


85.79 


.64 

1.58 
2.64 
8.12 
4.85 
3.60 
2.35 
1.66 
2.02 
1.02 
1.50 
.62 


25.50 


.73 
.61 
1.01 
3.86 
2.42 
2.80 
3.24 
1.76 
1.50 
1.04 
.91 
2.44 


22.40 


2.13 
3.51 
1.51 
3.25 
4.25 
2.02 
1.54 
1.10 
2.20 
1.71 
1.98 
1.54 


1.97 


26.74 
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SURFACE  WATER  SUPPLY,  1913,  PART  m. 


Monthly  discharge  of  Tennessee  River  at  Chattanooga,  Tenn.yfor  the  years  ending  Sept,  SO, 

1^4-19i^— Continued. 


Month. 


Disdiarge  in  seoond-fMt. 


HJnImam. 


Meui. 


Per 
sqoare 
mile. 


Run-off 
(depth  In 
inches  on 
drainage 
area). 


1890. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

Auin»t 

September 

The  year 

1801. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 

1892. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 

1893. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 

1894. 

October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

The  year 


27,100 
70,800 
46,400 
82,400 
231,000 
283,000 
133,000 
74,900 
35,600 
46,400 
45,000 
45,700 


283,000 


58,600 
40,200 
81,700 
99.400 
249,000 
250,000 
105,000 
34,100 
45,700 
32,800 
106,000 
33,500 


250,000 


11,500 
39,600 
68,100 

252,000 
72,200 
66,100 

227,000 
53,200 
57,200 
74,200 
27,700 
25,300 


252,000 


12,800 
41,600 
57,200 
42,300 
221,000 
75,600 
76,300 
196,000 
135,000 
31.500 
29,600 
80,400 


221,000 


59,300 
27,100 
26,500 
58,600 
167,000 
60,000 
51,800 
42,300 
24,100 
24,700 
25,900 
22,400 


12,400 
16,300 
19,600 
25,900 
42,300 
52,500 
40,900 
38,900 
17,400 
11,900 
14,300 
15,800 


15,100 
47,900 
26,700 
40,600 
75,100 
117,000 
66,500 
60,500 
24,400 
31,800 
26,600 
23,100 


0.706 

2.24 

1.25 

1.90 

3.51 

5.47 

3.11 

2.36 

1.14 

1.02 

1.24 

1.08 


11,900 


44,400 


2.07 


20,700 
13,800 
13,300 
36,800 
60,600 
64,700 
36,200 
21,200 
21,800 
15,300 
16,900 
11,500 


35,000 
21,000 
32,500 
60,200 
147,000 
124,000 
63,300 
25,900 
33,000 
21,200 
37.800 
20,200 


1.64 

.961 

1.52 

2.81 

6.87 

6.79 

2.96 

1.21 

1.54 

.991 

1.77 

.944 


11,500 


51,200 


2.39 


9,350 
8,580 
15,800 
38,900 
30,200 
28,300 
38,200 
27,100 
24,100 
21,200 
15,300 
8,960 


10,300 
16,900 
96,500 
94,100 
45,400 
44,200 
96,400 
87,200 
41,200 
42,700 
19,600 
14,500 


.481 
.789 
1.71 
4.40 
2.12 
2.07 
4.51 
1.74 
1.93 
1.99 
.916 
.678 


8,580 


41,500 


1.94 


8,210 
8,210 
14,800 
16,300 
35,000 
32,800 
27,100 
25,900 
22,900 
14,800 
10,200 
13,800 


9,430 
22,700 
28,700 
21,500 
101,600 
49,400 
40,000 
70,600 
48,800 
20,200 
17,300 
30,000 


.441 
1.06 
1.34 
1.00 
4,72 
2.31 
1.87 
3.30 
2.28 
.944 
.806 
1.41 


8,210 


37,800 


1.77 


10,600 
13,300 
14,300 
16,300 
27,700 
29,600 
22,400 
17,900 
11,900 
11,000 
■11,000 
7,160 


19,900 
15,800 
19,400 
34,300 
73,400 
45,400 
32,900 
26,900 
15,400 
18,700 
16,700 
11,100 


.990 
.738 
.907 
1.61 
3.43 
2.12 
1.54 
1.20 
.720 
.874 
.781 
.519 


167,000 


7,160 


27,200 


1-27 
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Monikfy  dimkarge  of  Tennessee  River  at  ChaUanoogay  Tenn.ffor  the  years  ending  Sept.  SOy 

1874^1913— ConUnued . 


Discharge  in  seooDd-feet 

Run-off 
(depth  In 
inches  on 
drainage 
area). 

Accu- 
racy. 

Maoth. 

IB  iTI  ilVlrttn. 

Mean. 

Per 
square 
mile. 

1895. 
October 

13,800 
13,300 
70,200 

212,000 
45,700 

148,000 
82,400 
58,600 
32,100 
64,700 
35,500 
19,000 

6,830 
6,830 
7,500 
17,400 
18,600 
40,200 
34,100 
30,800 
14.300 
13,800 
15,300 
7,500 

8,590 
8,420 
25,900 
72,800 
33,600 
75,200 
50,300 
42,000 
21,200 
26,000 
21,800 
13,000 

0:401 
.393 
1.21 
3.40 
1.67 
3.61 
2.36 
1.96 
.991 
1.17 
1.02 
.006 

a46 
.44 

1.40 
3.92 
1.64 
4.05 
2.62 
2.26 
1.10 
1.35 
1.18 
.68 

B. 

NorcmtMr 

B. 

nfKnNr              

C. 

iMiinry 

B. 

FfbrawT 

B. 

SS^         :::::::::.::..:::. 

B- 

April 

B. 

i2y^:v:         :      

B. 

jni.... ::.:::...: 

B. 

July     ...                      

B. 

AOflBt 

B. 

^Sn;^ 

B. 

The  year: 

212,000 

6,830 

33,300 

1.66 

21.10 

18D6. 
October 

7,850 

13,800 

29,600 

49,800 

80,200 

101,000 

269,000 

25,900 

41,600 

141,000 

31,500 

15,800 

6.830 
8,210 
8,960 
13,300 
23,500 
19,000 
20,100 
12,400 
14,800 
17,400 
12,800 
8,680 

7,320 
9,760 
14,400 
23,500 
65,400 
37,600 
71,400 
17,800 
21,400 
66,500 
19,500 
10,900 

.342 

.456 

.673 

1.10 

2.59 

1.76 

3.34 

.832 

1.00 

2.64 

.911 

.509 

.39 

.61 

.78 

1.27 

2.79 

2.03 

3.73 

.96 

1.12 

3.04 

1.06 

.57 

C. 

Kov^nber    

B. 

Deember 

B. 

fuBmrj              

B. 

ftbrutrr 

B. 

KS^       ::..:.:.: 

B. 

ApriL 

B. 

m5^:: 

B. 

Se...  ::::.:::.:.:.: 

B. 

July 

B. 

AiKnst 

B. 

Appx^Nr  .                    

B. 

TlMf  y^wr 

209,000 

6,830 

28,700 

1.34 

18.24 

'          1897. 
October 

16,900 

67,900 

88,500 

43,600 

231,000 

252,000 

201,000 

146,000 

35,500 

77,000 

31,500 

12,800 

8,210 
8,580 
14,300 
13,800 
16,900 
52,500 
33,500 
23,500 
18,500 
19,000 
12,400 
6,830 

10,400 
20,400 
31,200 
25,400 
84,600 
144,000 
78,200 
50,900 
26,100 
31,900 
19,600 
8.640 

.486 
.953 
1.46 
1.19 
3.95 
6.76 
3.65 
2.38 
1.22 
1.49 
.916 
.404 

.56 
1.06 
1.68 
1.37 
4.11 
7.78 
4.07 
2.74 
1.36 
1.72 
1.06 

.45 

B. 

NOTfmbw. 

B. 

Deoembcr          

B. 

J«ni1«ry . 

B. 

FehmarT 

C. 

iS^:::::::::;:::::::::::.-. :.::::: 

C. 

Aprt 

B. 

mS":::;  ;...... 

B. 

jS..     ::::::::::: 

A. 

Jdy 

A. 

Aoj^a^     .         

A. 

Sff^fmlMfT ,         

A. 

Thft    Tf*r. .,r,    „.   ,   .   r   .   . 

252,000 

6,830 

44,100 

2.06 

27.96 

1888. 
October 

11,900 

8,960 

63.400 

118,000 
45,700 
83,800 

115,000 
37,500 
32,100 
47,700 

101,000 

164,000 

6,900 
6,830 
7,850 
14,800 
17,900 
15,800 
37,500 
19,000 
10,200 
11,900 
21.200 
19,000 

7,960 
7,550 
22,400 
67, 100 
23,700 
25,000 
57,300 
24,300 
17,000 
20,600 
48,400 
46,000 

.372 
.353 
1.05 
2.67 
1.11 
1.17 
2.68 
1.14 
.794 
.963 
2.26 
2.15 

.43 
.39 
1.21 
3.08 
1.16 
1.35 
2.99 
1.31 
.88 
1.11 
2.61 
2.40 

B. 

Jio^flnbr             .,...., 

C. 

December 

B. 

-imarT              x  x .  ^ .  ^ 

B. 

Febniary 

B. 

Marcii.                 

B. 

Anrfl 

B. 

»%.           : 

B. 

jmi.::::::.:::.:: 

B. 

July 

A. 

Aofost 

A. 

Septeoiber 

B. 

Tbe  year 

164,000 

5,900 

29,800 

1.39 

18.92 

1899. 
October 

109,000 

40,200 

34.800 

122,000 

254,000 

266,000 

149,000 

70,200 

37,500 

29,600 

23.500 

16,900 

17,900 
21,800 
20,100 
27,100 
32,100 
59,300 
41,600 
23,500 
16,900 
11,000 
8,580 
7,850 

42,800 
28,400 
28,700 
50,300 
103,000 
155,000 
74,400 
43,000 
24,500 
16,100 
12,600 
10,700 

2.00 
1.33 
1.34 
2.35 
4.81 
7.24 
3.48 
2.01 
1.14 
.752 
.589 
.500 

2.31 

1.48 

1.54 

2.71 

5.01 

8.35 

3.88 

2.32 

1.27 

.87 

.68 

.56 

A. 

5»oTeaib«r     

c 

Deoonber 

B. 

Jannftry 

B. 

B. 

ifadT:  :::.:..... 

B. 

Aprfl 

B. 

)fay.            :    

B. 

jni::::::::::::::::::. .::.:.:::....::.: 

C. 

inly 

B 

Anp»t     

B 

8«(H4mb^ .  . 

B 

The  yeor         

266,000 

7,850 

48,800 

2.28 

30.98 

48690*— W8P  363-15—10 
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8XJBFA0B  WATBB  SUPPLY,  1913,  PART  in. 


Monthly  dUcharge  of  Tennessee  River  at  Chattanooga,  Tenn.Jor  the  yean  ending  Sept,  SO, 

1874-1913— Continued. 


MontiL 


Discharge  in  seoond-feet. 


Minimam. 


M«an. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 

area). 


1900. 

October 

November 

December 

January 

February 

llaitsh 

AprU 

Junelill ['. 

July 

August 

September 

The  year 

1901. 

October 

November 

December 

January 

February 

March 

45?*.::::::;:::::::::: 

June 

July 

August 

September 

The  year 

1902. 

October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

The  year 

1903. 

October 

November 

December 

January 

February 

Maixih 

April 

May 

June 

July 

August 

September 

The  year 

1904. 

October 

November 

December 

January 

February 

Martjh 

Aprfl 

May 

June 

July 

August 

September 

The  year 


11,000 
11,000 
44,300 
67,900 
157,000 
112,000 
75,600 
36,200 
56,600 
53,800 
36,200 
26,600 


157,000 


45,000 
100,000 

66,600 
186,000 

62,700 
146,000 
174,000 
215,000 

75,600 

38,900 
217,000 

64,000 


217,000 


27,100 

14,800 

248,000 

271,000 

152,000 

252,000 

204,000 

67,200 

28,300 

63,400 

15,800 

20,100 


271,000 


21,800 

36,800 

50,300 

49,800 

193,000 

206.000 

210,000 

56,200 

72,900 

32,800 

27,700 

10,600 


210,000 


9,750 
33,400 
26,500 
66,100 
55,200 
142,000 
56,200 
46,700 
27,700 
24,100 
22,900 
13,800 


7,160 

7,160 

9,350 

12,400 

14,300 

45,700 

35,600 

16,900 

15,800 

14,300 

10,600 

7,850 


8,380 
8,760 
23,200 
30,400 
55,900 
70,800 
49,700 
22,500 
35,200 
26,300 
15,600 
14,300 


a392 
.409 
1.08 
1.42 
2.61 
3.31 
2.32 
1.05 
1.64 
1.23 
.724 


7,160 


29,900 


1.40 


8,580 
11,400 
18,600 
21,200 
20,700 
20,700 
40,200 
27,700 
35,500 
15,800 
14,800 
24,100 


15,300 
27,000 
30,700 
63,100 
38,400 
47,300 
99,600 
71,900 
49,900 
25,400 
79,400 
40,700 


.715 
1.26 
1.43 
2.48 
1.79 
2.21 
4.66 
3.36 
2.33 
1.19 
3.71 
1.91 


8,680 


48,200 


2.25 


14,300 
12,400 
.12,800 
28,900 
29,600 
43,000 
29,600 
22,400 
16,900 
11,400 
9,360 
8,680 


20,400 
14,000 
68,800 
73,000 
62,900 
113,000 
67,400 
29,800 
20,500 
23,800 
11,500 
12,100 


.654 
3.22 
3.45 
2.94 
6.28 
2.68 
1.39 

.958 
1.11 

.537 

.566 


8,680 


42,400 


1.96 


8,580 
8,960 
19,000 
22,400 
27,100 
56,200 
66,600 
19,600 
22,900 
12,800 
10,200 
6,610 


14,200 
14,000 
35,500 
31,700 
94,400 
115.000 
105,000 
30,300 
40,400 
21,500 
17,200 
8,460 


.654 
1.66 
1.48 
4.41 
6.37 
4.91 
1.42 
1.89 
1.01 
.804 
.395 


6,510 


43,500 


2.03 


6,610 

7,160 

7,500 

9,750 

13,300 

33,400 

20,700 

14,800 

11,900 

10,600 

12,800 

6,510 


7,390 
12,600 
12,500 
21,300 


64,500 
20,500 
27,400 
17,600 
16,900 
16,700 
9,170 


.345 
.580 
.584 
.096 
1.32 
3.01 
1.38 
1.28 
.822 
.743 
.780 
.429 


0.45 

.46 

1.24 

1.64 

2.72 

3.82 

2.59 

1.21 

1.83 

1.42 

.83 

.76 


l&S 


1.41 
l.«5 
2.86 
1.86 
2.55 
5.10 
S.87 
2.60 
1.37 
4.28 
2.13 


30.50 


1.10 
.73 
3.71 
8.96 
8.06 
6.09 
2.09 
1.60 
1.07 
1.28 


26.86 


.77 

.73 

1.91 

1.71 

4.50 

6.19 

5.48 

1.64 

2.11 

1.16 

.93 

.44 


27.66 


.40 

.66 

.67 

1.15 

1.38 

8.47 

1.54 

1.48 

.92 

.86 

.90 

.48 


142,000 


6,610 


21,900 


1.02 


13.91 
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Jkmthhf  dMnargt  of  Tennessee  River  at  ChaUanooaa,  Tenn,,for  the  yean  ending  Sept.  SO, 

1874^1913— Contmned. 


Disdiarge  in  seoond-feet. 

Ron-Oflf 
(depth  in 
inches  on 
diahiage 
area). 

Month. 

Mmxlmum. 

Iftplmffin, 

Mean. 

Per 
square 
mile. 

Aocu- 
racy. 

1905. 
Octotar. 

6,830 
8,210 
63,400 
111,000 
146,000 
112,000 
47,000 
87,200 
34,800 
80,400 
54,600 
10,600 

5,060 
5.060 
8,210 
13,800 
15,800 
27,700 
24,100 
28,900 
16,300 
21,900 
15,800 
9,360 

5.510 
7,070 
20,500 
36,600 
73,200 
48,100 
32,100 
46,900 
24,100 
34,100 
30,700 
14,400 

a  257 
.330 
.958 
1.71 
8.42 
2.25 
1.50 
2.19 
1.13 
1.59 
1.43 
.673 

0.30 
.37 
1.10 
1.97 
3.56 
2.59 
1.67 
2.52 
1.26 
1.83 
1.65 
.75 

A. 

finvmmim.     ,                

A. 

Dmmbv. 

B. 

Jtoaftnr 

B. 

Fofaraarr 

B. 

i£^;:::::::::::::::::::::::. ..:... 

A. 

ApriL 

A. 

^...  ...         .         

A. 

jS:::::.::::::::::::::::.. ..:.:...::.. 

A. 

July 

B. 

Aiwm, 

B. 

Rf^MN^ 

A. 

Tbvnar        ,. 

146,000 

5,060 

30,900 

1.44 

19.57 

1906. 
Octoter 

20,700 
14,800 
68,800 
140,000 
50,300 
87,200 
94,600 
64,600 
56,600 
96,000 
60,000 
82,400 

8,960 
8,580 
9,750 
28,300 
24,700 
28,900 
29,600 
18,600 
17,900 
19,600 
26,500 
27,100 

13,100 
10,200 
43,500 
60,600 
34,100 
47,300 
48,700 
28,600 
30,400 
44,300 
41,800 
49,600 

.612 
.477 
2.03 
2.83 
1.59 
2.21 
2.28 
1.34 
1.42 
2.07 
1.95 
2.32 

.71 
.53 
2.34 
3.26 
1.66 
2.55 
2.54 
1.54 
1.68 
2.39 
2.25 
2.60 

A. 

No»«bw.......   

A. 

nf^-mbn- 

A. 

hmary 

B. 

Fcfarnarr 

A. 

ifa^:::::::::::::::::::::. .:.:::.:. 

B. 

Aorfl. 

A. 

1^^:                           . 

A. 

jai::::::::::::::.::....: :.:.:::. 

A. 

July 

A. 

Angurt. 

B. 

Sfpfnbw 

A. 

The  ytssr 

140,000 

8,580 

37,800 

1.77 

23.94 

1907. 
October 

125,000 
220,000 
105,000 
133,000 
70,200 
119,000 
70,900 
79,000 
98,000 
44,300 
33,400 
66,100 

26,500 
19,600 
28,900 
28,900 
24,700 
28,300 
32,100 
24,700 
^,300 
18,600 
16,300 
12,400 

58,900 
56,300 
40,100 
47,600 
41,800 
62,700 
47,200 
41,900 
52,800 
26,800 
21,100 
23,900 

2.76 
2.63 
1.87 
2.22 
1.95 
2.93 
2.21 
1.96 
2.47 
1.25 
.986 
1.12 

3.17 
2.93 
2.16 
2.66 
2.03 
3.38 
2.47 
2.26 
2.76 
1.44 
1.14 
1.25 

A. 

NoTODbcr 

B. 

DoeemtNT. 

B. 

Ivmuj 

B. 

Febraarr 

B. 

itoS!:...:: 

B. 

April. 

B. 

lOyT.:: 

B. 

kmW,  : 

B. 

JoJy 

B. 

AoKOst, 

B. 

t^fpt^nnbn' 

B. 

Tli0  Twr 

230,000 

12,400 

43.400 

2.03 

27.55 

1908. 
October 

82,100 
86,500 
93,300 
132,000 
162,000 
108,000 
91,200 
77,000 
36,200 
43,600 
46,400 
27,700 

11,900 
11,900 
19,600 
32.100 
40,200 
43,600 
33,400 
27,100 
18,500 
15,800 
15,800 
9,750 

16,400 
37,600 
34,500 
71,000 
69,700 
62,800 
52,300 
45,000 
30,300 
24,600 
25,300 
15,500 

.766 
1.76 
1.61 
3.32 
3.26 
2.93 
2.44 
2.10 
1.42 
1.15 
1.18 

.724 

.88 
1.96 
1.86 
3.83 
3.52 
3.38 
2.72 
2.42 
1.58 
1.33 
1.36 

.81 

B. 

NoTcmber 

B. 

Dee«mber 

A. 

Janaarr 

B. 

FtbnavY 

B. 

iteS!!:....::.::: 

A. 

Aorfl, 

A. 

liyT..: 

B. 

jmi...:::::::: ::.. 

B. 

Joly 

B. 

Aagngt. 

C. 

Sntamber  

B. 

Tkii  TBSr 

162,000 

9,750 

40,300 

1.88 

25.65 

1900. 
October 

28,300 
36,800 
80,200 
106,000 
141,000 
161,000 
104,000 
160,000 
163,000 
117,000 
81,200 
80,200 

8,960 
13,300 
13,300 
32,100 
30,800 
46,400 
33,300 
33,900 
38,400 
25,400 
17,000 
14,000 

12,600 
18,200 
45,100 
52,800 
83,900 
90,100 
49,800 
71,400 
72,000 
50,500 
34,500 
17,800 

.589 
.850 
2.11 
2.47 
3.92 
4.21 
2.33 
3.34 
3.36 
2.36 
1.61 
.832 

.68 
.95 
2.43 
2.85 
4.08 
4.85 
2.60 
3.85 
3.75 
2.72 
1.86 
.93 

B. 

Novvmber        

C. 

December 

B. 

B 

iSSv;:::::!:!i!!i!"!i;ii;iii::!!i: 

B. 

i£S^...:::::::.: :.: 

B, 

ApriL 

A. 

1^                   

A. 

lai:::: ::::::: 

A. 

July 

A. 

Awti  :  ::: 

B. 

September 

B. 

Th«  mar 

163,000 

8,960 

49,700 

2.32 

31.55 
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SURFACE  WATER  SUPPLY,  1913,  PART  HI. 


Monthly  dUcharge  of  TenneMu  River  at  Chattanooaa,  Tenn.tfor  the  yean  ending  Sept.  Si 

]874^191S—Contaiued, 


Month. 


Discbarge  in  seoond-feet 


ICaximtun. 


VInttnyim , 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
tncneson 
drainage 
area). 


1910. 

October 

November 

December 

January 

February 

March 

Aprfl. 

May 

June 

July 

August 

September 

The  year 

1911. 

October 

November 

December 

January 

February 

March 

Aprfl 

May 

June 

July 

August 

September 

The  year 

1912. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 

1913. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


33,900 
11,700 
32,700 
70,300 
85,900 
83,900 
46,300 
82,500 
54,900 
70,300 
47,000 
63,600 


85,900 


16,500 

9,100 

63,600 

161,000 

154,000 

127,000 

195,000 

71,000 

18,600 

27,200 

18,600 

16,500 


195,000 


44,300 
33,300 
118,000 
79,800 
105,000 
190,000 
183,000 
157,000 
49,400 
45,700 
28,400 
33,900 


190,000 


20,300 
18,100 
59,300 
140,000 
89,700 
202,000 
163,000 
95,300 
58,700 
17,000 
15,000 
12,500 


11,200 
9,900 
9,900 
12,100 
23,100 
19,200 
14,500 
22,500 
30,800 
26,000 
15,500 
12,600 


15,800 
10,600 
18,900 
35,200 
38,800 
36,100 
23,700 
44,900 
39,200 
42,300 
25,100 
23,400 


0.738 
.495 
.883 
1.64 
1.81 
1.60 
1.11 
2.10 
1.83 
1.98 
1.17 
1.00 


9,900 


29,500 


1.38 


9,100 

8,060 

9,900 

22,500 

30,800 

25,400 

30,800 

18,600 

12,100 

12,600 

9,490 

9,490 


12,100 
8,420 
21,000 
51,100 
62,100 
42,400 
90,100 
32,700 
14,700 
16,700 
13,600 
12,800 


.981 

2.39 

2.90 

1.98 

4.21 

1.53 

.687 

.780 

.636 

.698 


8,050 


31,200 


1.46 


11,200 
12,600 
14,500 
22,500 
26,000 
48,200 
44,500 
28,400 
19,200 
27,200 
18,100 
11,200 


30,500 
22,700 
37,700 
40,100 
53,900 
86,000 
91,600 
68,900 
28,600 
34,700 
22,600 
16,900 


.958 
1.06 
1.76 
1.87 
2.62 
4.02 
4.28 
2.75 
1.34 
1.62 
1.06 

.790 


11,200 


42,800 


2.00 


10,800 

9,490 

9,490 

40,100 

32,100 

37,000 

30,200 

22,500 

17,600 

9,840 

9,840 

7,070 


13,000 
12,000 
23,800 
75,700 
61,600 
102,000 
49,100 
38,000 
32,700 
13,600 
12,300 
9,000 


.607 

.561 

1.11 

3.64 

2.41 

4.77 

2.29 

1.78 

1.53 

.636 

.675 

.421 


202,000 


7,070 


36,000 


1.68 
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Di»Aarge  and  konepower  table  for  Tennessee  River  at  Chattanooga,  Tenn.yfor  the  years 
ending  Sept.  SO,  1874-1913. 


Dis- 

scftiod- 
feet. 

Thero- 

Days  of  deflclent  discbarge. 

retkal 
hone- 

power 
per  loot 
of  fall. 

1874  a 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

4,»0 

MS 

5«8 
591 
614 
636 

S^OOO 

4 
7 
12 
12 

'.'.'.','.','.'. 

1 

tm 

7 

1,400 

6 
6 

10 

S^flOO 

10 

$,800 

659 
682 
705 
727 
730 
773 
795 
830 
864 
009 

10 

is 

10 
10 
10 
10 
10 
10 
10 

13 
15 
15 
20 
25 
25 
28 
32 
36 
44 

i' 

1 

3 
6 
6 
8 
12 
15 
18 

11 

e,ooo 

4 

4 
6 
7 
7 
8 
11 
19 
36 

13 

e.x» 

13 

•,«» 

15 

«.«» 

16 

6,900 

16 

7,000 

2 

18 

7,900 

19 

7,600 

2 
3 

20 

8,000 

3 

20 

8.500 

966 

3 

9 

6 

43 

10 

54 

20 

21 

9,000 

1,020 

5 

10 

16 

14 

63 

13 

67 

24 

28 

»,M0 

1,060 

6 

12 

30 

19 

65 

16 

74 

24 

33 

10,000 

1,140 

8 

16 

45 

22 

69 

19 

77 

24 

40 

11.000 

1,250 

14 

20 

64 

32 

82 

28 

86 

25 

54 

12.000 

1,360 

27 

30 

6 

100 

48 

105 

41 

100 

26 

85 

14,000 

1,590 

47 

36 

32 

138 

80 

129 

68 

121 

29 

108 

U,000 

1,820 

56 

53 

53 

162 

106 

148 

93 

134 

34 

138 

»,000 

2,370 

81 

77 

75 

214 

148 

172 

127 

157 

63 

166 

25,000 

3,840 

107 

112 

99 

243 

177 

198 

172 

191 

92 

201 

30,000 

3,410 

121 

160 

131 

260 

217 

218 

197 

202 

135 

222 

35,000 

3.980 

131 

188 

157 

277 

237 

239 

230 

217 

173 

243 

40,000 

4,550 

136 

208 

188 

280 

268 

255 

243 

235 

201 

257 

50,000 

5,680 

141 

248 

249 

303 

822 

297 

272 

273 

227 

275 

Orer 
£0,000 

Over 
5,680 

\  '" 

365 

366 

365 

365 

365 

366 

365 

365 

366 

Dif- 

Thet^- 
fetic»l 

Days  of  deficient  disd 

large. 

horse- 

aeootid- 
feet 

perfoot 
offftU. 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

4,800 

545 
568 

601 
614 
636 
659 
682 
706 
727 
750 
773 
796 
830 
864 
909 

.^ 
1,020 

1,060 

1,140 

1.250 

1,360 

5;ooo 

5,300 

51400 

3* 

3 
6 
9 
15 
19 
22 
33 
37 
45 
53 
69 

9 
9 
13 
18 
18 
21 
25 
25 
37 
41 
44 
56 
63 
75 
81 
89 
95 
106 

..     . 

5.000 

5,800 

6,000 

6^200 

6,400 

6,600 

6!800 

7.000 

7,300 



7,600 

8,000 

8,500 

7 

9,000 

5* 

11 
30 
37 
60 
69 

6 
12 
17 
33 
56 

11 
14 
27 
39 
52 

17 

9.500 

22 

10,000 

27 

11,000 

35 

13,000 

1 

3 

41 

14,000 

1,590 

80 

115 

16 

79 

71 

1 

21 

14 

64 

49 

16,000 

1,820 

93 

124 

28 

85 

91 

9 

39 

27 

76 

69 

30,000 

2,270 

128 

154 

46 

105 

132 

34 

69 

59 

99 

126 

2S.000 

2.840 

157 

201 

63 

133 

173 

99 

130 

133 

129 

163 

30,000 

3.410 

184 

239 

94 

195 

212 

168 

173 

169 

152 

197 

35,000 

3.980 

205 

275 

138 

234 

240 

201 

192 

194 

190 

233 

40,000 

4,550 

220 

203 

167 

248 

258 

229 

204 

207 

216 

256 

50.000 

5,680 

242 

320 

219 

271 

297 

282 

256 

256 

273 

287 

Orer 
50.000 

Over 
5.660 

}     366 

366 

365 

366 

366 

365 

366 

366 

366 

366 

a  Apr.  1  to  Sept.  30. 
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SUBFAOB  WATER  8UPW-Y,  lfll3,  PAET  m. 


Discharge  and  horsepower  table  for  Tennessee  River  at  Chattanooga^  Tenn.^/or  the  pears 
ending  Sept.  SO,  i^^/Pi^— Continued. 


DIs- 
charge 

Theo- 
retical 
horse- 
power 
per  foot 

of  tB\\. 

Days  of  deficient  discharge. 

in 

seoond- 

feet. 

1894 

1896 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

4,800 
6,000 

545 

568 

501 

614 

636 

659 

682 

706 

727 

750 

773 

795 

830 

864 

909 

966 

1,020 

1,080 

1,140 

1,250 

1,360 

1,590 

1,820 

2.270 

2,840 

3,410 

3.980 

4,550 

5.680 

Over 

5.680 



5,200 
5,400 

5,600 
5,800 
6.000 
6,200 
6,400 
6.600 
6,800 
7,000 
7,300 
7.600 
8,000 
8,500 
9,000 
9,500 
10,000 
11.000 
12,000 
14,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
50,000 
Over 
50,000 



4 
4 

7 
9 
9 
20 
31 
33 
39 
41 
55 
59 
60 
63 
77 
91 
111 
160 
226 
252 
273 
288 
306 

366 

1 

1 

i' 

2 

3 

4 

7 

10 

14 

18 

33 

60 

110 

174 

229 

265 

283 

294 

333 

}      3« 

4 
15 
30 
41 
50 
61 
65 
69 
74 
79 
9i 
112 
157 
189 
213 
237 
255 
291 
365 

8 
17 
23 
31 
34 
55 
66 
75 
89 
103 
125 
150 
202 
248 
281 
291 
301 
316 

366 

3 

10 

14 

17 

19 

36 

39 

43 

55 

58 

73 

97 

124 

181 

205 

230 

253 

274 

365 

3 

3* 

3 

14 

18 

21 

26 

44 

63 

75 

96 

134 

175 

215 

231 

261 

365 

7 
0 
23 
39 
50 
56 
60 
74 
91 
115 
134 

m 

206 
227 
244 
264 
301 

365 

4 

4 

13 

5 

8 

10 

13 

22 

31 

46 

64 

109 

145 

188 

213 

251 

365 

3 
12 
26 
32 
46 

n 

107 
147 
185 
219 
243 
260 
284 

365 

31 

40 

45 

53 

69 

82 

94 

117 

ITS 

209 

229 

243 

268 

365 

Di»: 
charee 

Theo- 
retical 
horse- 
power 
per  foot 
offaU. 

Days  of  deficient  discharge. 

seoond- 
feet. 

1904 

1906 

1906 

1907 

1906 

1909 

1910 

1911 

1912 

1913 

4,800 

545 

568 

591 

614 

636 

659 

682 

705 

727 

750 

773 

795 

830 

864 

909 

966 

1,020 

1,080 

1,140 

1.250 

1,360 

1,590 

1,820 

2.270 

2.840 

3,410 

3.980 

4,550 

5.680 

Over 

5.680 

5,000 
5,200 
5,400 
5,600 
5.800 
6,000 
6.200 

U 

14 
18 
26 
42 
56 
62 
79 
83 
88 
98 
114 
149 
177 
217 
273 
291 
315 
326 
345 

}      366 

13 
22 
22 
27 
30 
30 
34 
40 
40 
43 
45 
50 
59 
62 
62 
67 
69 
76 
83 
94 
104 
141 
174 
220 
257 
282 
314 

365 

6,400 



*  ' 

6,600 
6.800 

7.000 
7,300 
7,600 

5 

6 

8,000 

10 

8.500 

17 
28 
44 
48 
65 
72 
123 
158 
204 
226 
260 
274 
291 
310 

365 

io* 

26 
47 
65 
121 
172 
215 
241 
273 

366 

13 

9,000 
9,500 

8 

13 

24 

37 

46 

52 

66 

72 

101 

139 

178 

208 

278 

365 

2 

10 

13 

15 

19 

31 

54 

84 

94 

117 

144 

164 

228 

366 

is' 

26 
42 
63 
85 
130 
171 
212 
257 
285 
323 

365 

14 

26 

10,000 
11,000 
12,000 
14,000 
16,000 
20,000 
25,000 
30.000 
35,000 
40,000 
50,000 
Over 
50,000 

8* 

14 
37 
87 
123 
176 
211 
262 

365 

1 
5 
24 
33 
42 
82 
118 
145 
194 
221 
270 

366 

35 

63 
88 

121 
141 
178 
200 
215 
239 
846 
286 

365 

NoTB.~The  above  table  gives  the  theoretical  horsepower  per  foot  foil  that  may  be  developed  at  dif- 
ferent rates  of  discharge,  and  shows  the  number  of  days  on  which  the  discharge  and  corresponding  bom 
power  were  respectively  less  than  the  amounts  given  in  the  columns  for  discharge  and  horsepower.  Id 
usine  this  table,  allowance  should  be  made  for  the  various  losses,  the  principal  ones  being  the  wheel  IO0, 
which  may  be  as  large  as  20  per  oent,  and  the  head  loss,  which  may  be  as  large  as  6  per  oent. 
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TENNESSEE  BIYEB  AT  FLORENCE,  ALA. 

Location.— At  Southern  Railway  bridge  about  1  mile  south  of  Florence,  Ala.,  just 
below  foot  of  Little  Muscle  Shoals  and  lower  end  of  Patton's  Island ;  8  miles  below 
mouth  of  Shoal  Creek,  about  3  miles  above  upper  end  of  Seven  MOe  Island,  208 
mfles  below  Chattanooga,  Tenn.,  and  256  miles  above  mouth  of  the  Tennessee. 
Beeordfl  available.— November  7,  1871,  to  September  30,  1913.  Data  relating  to 
the  shoals  in  Tennessee  River  near  Florence  are  given  in  U.  S.  Geol.  Survey, 
Twenty-sec<xid  Ann.  Rept.,  pt.  4,  pp.  229-230. 
Drainage  area. — 30,800  square  miles. 

Oflge. — ^Present  gage  consists  of  four  secti<ms  of  steel,  three^ig^ths  inch  by  7}  inches, 
attached  to  face  of  stone  draw  pier,  which  has  a  batter  of  1  inch  to  the  foot.  These 
aectioos  form  one  ccmtinuous  gage,  graduated  from  —1.92  to  33.5  feet.  The  zero 
of  the  gage  is  400.85  feet  above  sea  level. 

Descriptions  of  the  gages  maintained  at  Florence  and  notes  of  inspections  are 
given  in  ''Stages  of  the  Mississippi  River  and  of  its  principal  tributaries,*'  pub- 
tidied  by  the  Mississippi  River  Commission.  Descriptions  of  the  station  appear 
also  in  ''Daily  river  stages/'  published  by  the  United  States  Weather  Bureau. 

The  gage  at  Florence  was  established  November  6, 1871,  and  the  zero  set  at  the 
level  of  the  low  water  of  1871,  said  to  have  occurred  during  October,  elevation  30.19 
feet  below  Merrill  B.  M.  No.  1,  the  same  elevation  as  the  zero  of  the  present  gage. 
(For  later  information  from  Mississippi  River  Commission  see  pages  259-261.) 

"Stages  of  the  Mississippi  River  and  of  its  principal  tributaries  "  for  1892  states: 
"Gage  is  vertical  type,  located  on  the  downstream  toLce  of  approach  wall,  Florence 
side, of  the  Memphis <&  Charleston  Railroad  bridge.''  The  report  for  1893  states: 
"Vertical  gage  in  three  sections,  located  at  Florence  end  railroad  bridge;  sections 
1  and  2  (34  to  18,  19  to  9.1)  are  attached  to  lower  face  of  rock  approach  to  bridge. 
Secticm  3  (10.0  to  0.0)  is  driven  in  the  ground  on  upper  side  of  approach  to  which 
sections  1  and  2  are  fastened." 

These  descriptions  of  the  gage  are  the  first  published  and  no  doubt  refer  to  the 
same  gage,  for  there  is  no  record  of  an  inspection  during  1892  or  1893,  but  this  gage 
is  evidently  not  the  one  established  November  6, 1871,  although  the  elevation  of 
the  zero  is  the  same  in  all  cases. 

"Hie  gage  observer's  record  contains  the  following  notes: 

September  16, 1879:  Lower  section  of  gage  torn  out  by  Government  barge. 

September  23,  1879:  Replaced  by  Mr.  Turtle,  United  States  engineer.  Mr. 
Tuitie  says  gage  "0"  was  high  about  one-half  inch. 

November  19,  1880:  Gage  rebuilt  by  W.  M.  Reese.  Gage  below  3  feet  reads 
-0.04  too  hi0i. 

June  21,  1881:  Lower  section  knocked  out  at  9  a.  m.  by  Government  barge. 

June  25, 1881:  Replaced  by  man  from  Memphis. 

June  19,  1882:  Lower  section  of  gage  knocked  out  at  7.30  a.  m. 

June  26,  1882:  Replaced  by  man  from  Memphis. 

November  1, 1882:  Emmet  Cobum,  gage  reader. 

The  following  statements  are  taken  from  the  record  of  inspections: 

January  26, 1887:  Gage  intact,  old,  and  needs  rebuilding. 

March  22, 1887:  Gage  of  two  sections— vertical  19  to  34  feet,  inclined  19  to  0 
feet.  Error  in  vertical  portion— 0.84  feet,  i.  e.,  gage  too  high.  Various  errors  of 
equal  amount  found  in  inclined  portion  of  gage.  "John  Ewens,  U.  S.  Asst. 
Engineer."    Note. — L.  L.  Wheeler  thinks  Ewens  used  wrong  B.  M. 

July  14, 1887:  Inspected  gage  and  records  and  find  all  in  good  condition,  except 
gage  IS  old  and  will  need  replacing  by  new  structure.  Inclined  portion  of  gage 
averages  0.1  too  low.    (Corrections  were  made  in  record  before  printing.) 

De^mber  20, 1887:  Inspected  gage  and  records;  found  both  m  good  condition. 
"C.  W.  Clark,  tJ.  S.  Army  Engineer." 
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Auffust  18,  1889:  Gage  rebuilt;  vertical  type,  in  four  sectionB,  34.0  to  18 
feet,  19  to  9  feet,  10  to  6.2  feet,  6.2  to  0  feet,  liie  following  elevations  of  marks 
on  original  inclined  section,  referred  to  B.  M.  No.  1,  were  found: 


Mark.  Elevation. 

15.00 14.73 

11.00 10.90 

8.00 7.97 


Mark.  Eleiratkm. 

6.00 5.94 

4.30 4.41 

31.00 31.01 


April  19, 1890:  Gage  inspected;  no  errors  found. 

It  should  be  noted  that  the  stage  of  the  rivQr  at  the  time  of  this  inspection 
greater  than  6.0  feet. 
'^ Stages  of  the  Mississippi  River  and  of  its  principal  tributaries  "  for  1894  states: 

Inspected  October  23.  *  *  *  It  was  found  that  the  reading  on  low-water 
section  below  6  feet  were  unduly  affected  by  bridge  approach  piling  put  in  since 

Srevious  inspection,  hence  the  new  low-water  section  wasput  in  about  60  feet 
ownstream  and  is  on  line  with  higher  portions  of  gage.    Water  surface  at  former 
location  was  found  to  bo  0.83  foot  too  high  as  compared  with  present  location. 

This  correction  was  not  made  in  the  published  records  of  the  Mississippi  River 
Commission. 
The  inspection  record  states: 

October  23, 1894:  Gage  keeper's  record  for  October  found  to  be  in  error,  due  to 
his  assimiing  that  the  g&f^  zero  began  at  -f-0.76  foot  reading  in  stage,  and  recorded 
all  readings  oelow  that  mark  as  ne^tive.  For  example,  on  October  3.  when  the 
gage  actually  read  +0.7  foot,  which  was  +0.06  foot  below  +0.76,  ne  read  it 
f— 0.06  foot).  He  was  instructed  in  the  matter.  All  negative  readings  to  this 
aate  should  be  corrected  by  subtracting  them  from  +0.76  foot. 

This  correction  was  made  in  the  published  records  of  the  Mississippi  River 
Commission. 

October  23,  1894:  Water  surface  by  gage  +0.75  foot. 


Qage. 

Elevation. 

Section 

31.52 

31.52 

18-34 

9.0 

9.04 

6-10 

5.0 

5.06 

2-6 

2.0 

2.09 

0-2 

Gage  disturbed  by  heavy  drift  and  boats.  Disturbed  portions,  9.1  to  0.0; 
rebuilt,  —2.0  to  21.0;  section  18-34  was  rebraced. 

Records  of  inspections  subsequent  to  1894  can  be  found  in  "Stages  of  the 
Mississippi  River  and  of  its  principal  tributaries."  See  below  for  corrections 
applied  to  daily  gage  height. 

The  records,  as  shown  by  the  extracts  given  above,  indicate  the  following:  Tlie 
original  gage  was  of  the  inclined  type  from  0  to  19  feet  and  of  the  vertical  type 
from  19  to  34  feet;  this  gage  was  maintained  within  0.1  foot  of  its  proper  elevation 
(disregarding  the  results  of  the  inspection  of  March  22, 1887,  which  seem  unques- 
tionably to  be  in  error)  until  August  18,  1889,  when  it  was  replaced  by  a  gage  of 
the  vertical  type  in  four  sections.  This  vertical  gage  appears  to  have  remaioed 
intact  imtil  October  23,  1894,  when  the  portion  below  10  feet  was  removed  and 
the  low-water  portion  of  gage  rebuilt  50  feet  downstream  at  its  present  location. 
On  October  28, 1896,  the  gage  was  rebuilt  in  one  section  from  —2.0  to  32.5  feet  in 
the  form  of  a  2  by  4  inch  wooden  scantling  attached  to  crib  work  of  draw  '*on 
downstream  face  of  face  dicing  Florence."  During  1897-1900  the  gage  was  cor- 
rected upon  each  visit  because  of  the  settling  of  the  crib  which  was  said  to  be  due 
to  the  addition  of  rock  ballast.  On  November  15,  1901,  the  gage  was  rebuilt  in 
its  present  condition.  The  gage  was  finally  himg  on  February  14,  and  the  first 
regular  reading  made  upon  it  on  February  16,  1902.  The  section  from  —1.92  to 
7.58  was  inunediately  Imocked  ofiE  by  a  boat,  but  was  not  reset  until  August  23, 
1902.  This  low-water  section  was  again  knocked  off  and  replaced  during  1910. 
This  gage  has  remained  at  the  correct  elevation. 

Gage  observers:  W.  P.  Stradford,  November  7, 1871,  to  Jidy,  1882;  W.  E.  Manley, 
July  to  November,  1882;  Bobert  Emmet  Cbbum,  November,  1882,  to  September 
30, 1913. 
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Btneh  mazks. — ^B.  M.  No.  1 '  (Merrill,  1871).  Southweet  comer  of  top  of  fourth 
nDAll  pier  north  of  bridge;  elevation  above  gage  datum,  30.19  feet;  above  sea- 
level  datum,  431.04  feet.  (Elevation  above  mean  sea  level  given  as  431.044  feet 
in  App«idix  3  to  Annual  Report  of  United  States  Coast  and  (Geodetic  Survey, 
1903). 

P.  B.  M.  No.  12.*— Top  of  copper  bolt  leaded  vertically  into  northwest  comer 
of  east  pedestal  stone  of  the  second  pier  north  of  the  north  abutment  of  the  Florence 
bridge.    Elevation  above  gage  datum,  31.20  feet. 

B.  M .  A.  (Ewens,  1894).' — Ooes,  cut  on  top  northeast  comer  of  upstream  end 
of  first  abutment  pier  from  Florence  side  of  Memphis  &  Charleston  Railroad  bridge, 
1  foot  from  upstream  hce  and  0.7  foot  from  northeast  comer;  elevation  above 
sero  of  gage  34.67  feet.  This  bench  mark  has  not  been  used  for  years;  on 
November  19,  1914,  it  was  not  accessible,  as  the  part  ci  the  pier  mentioned  was 
covered  by  a  coal  hoose. 

B.  M.  No.  2.— Top  of  copper  plug  marked  U.  S.  P.  B.  M.,  set  in  top,  on  upstream 
side,  of  stone  foundation  of  second  leg  of  steel  railroad  trestle  from  rig^t  abut- 
ment of  wagon  bridge;  elevation  above  gage  datum,  27.22  feet;  above  sea-level 
datum,  428.07  feet. 

B.  M.  No.  3. — Cross  mark,  with  letters  U.  S.  B.  M.  around  it,  on  top  of  down- 
stream side  of  stone  foundation  of  fourth  bent  of  steel  railroad  trestle  from  ri^t 
abutment  of  wagon  bridge;  elevation  above  gage  datum,  31.08  feet;  above  sea- 
level  datum,  431.93  feet. 
Dafly  gtLgB  height. — ^The  following  tables  contain  gage  heists  as  furnished  by  the 
MiasisBippi  River  Commission,  with  differences  as  noted.  Where  gage-height 
records  are  kept  in  such  a  way  that  all  possible  corrections  are  supposed  to  have 
been  made  by  those  charged  with  the  maintenance  of  the  gage,  as  is  true  of  the 
Florence  record,  such  records  should  be  accepted  as  correct  unless  there  is  some 
tangible  basis  for  additicmal  corrections.  Those  maintaining  a  gage  have  first- 
hand information,  and  it  is  reasonable  to  assume  that  their  values  are  the  most 
probable  ones,  even  though  opinicms  may  differ  as  to  certain  corrections.  This 
point  of  view  has  been  taken  in  preparing  the  records  for  the  station  at  Florence. 
When  the  gage  heists  appeared  erroneous  but  there  were  no  data  upon  which  to 
base  a  correction,  die  gage  heights  were  published  as  read  and  adjustments  made 
in  the  dischaige  computed  therefrom  as  noted  under  ''Daily  discharge." 

From  November  7,  1871,  to  January  31,  1887,  daily  gage  height  in  following 
tables  is  one  reading  per  day  at  about  8  a.  m.,  and  from  February  1,  1887,  to 
September  30, 1913,  the  mean  of  two  readings  per  day  at  about  8  a.  m.  and  4  p.  m. 
From  November  7,  1871,  to  October  23,  1894,  the  gage  heights  in  the  following 
tables  are  as  published  by  the  Mississippi  River  Commission,  except  that  prior 
to  January  1, 1890,  they  have  been  reduced  to  the  nearest  tenth  of  a  foot,  and  that 
from  January  9  to  22, 1881,  the  8  a.  m.  readings  are  given,  whereas  for  that  period 
the  Mississippi  River  Commission  published  the  mean  of  6  a.  m.,  12  m.,  and 
6  p.  m.  readings.  It  appears  that  some  of  the  gage  heights  prior  to  October  24, 
1894,  are  subject  to  error,  as  pointed  out  under  ''Daily  dischaige  "  below.  From 
October  24,  1894,  to  September  30,  1913,  the  gage  heights  are  taken  from  the 
original  records  of  the  Mississippi  River  Commission  at  St.  Louis  with  correctionsi 
based  upon  the  results  of  inspections,  as  follows: 

June  1, 1895,  to  March  31,  1896,  subtracted  0.1  foot;  April  1  to  October  27, 
1896,  subtracted  0.2  foot;  April  10  to  September  14, 1897,  subtracted  0.1  foot; 
February  1  to  July  31, 1898,  subtracted  0.1  foot;  August  1  to  November  5, 1898, 
subtracted  0.2  foot;  January  1  to  January  20,  1900,  subtracted  0.1  foot;  January 
7X  to  November  13,  1900,  subtracted  0.2  foot;  May  16  to  November  15,  1901, 

1  Stagei  of  the  Miastas^i  River  and  of  its  principal  tributaries  for  1913. 
s  Btages  of  the  MialK^pl  Biver  and  of  its  prindpal  tributaries  for  1903. 
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sabtracted  0.1  foot;  November  16, 1901,  to  February  15, 1902,  eubtracted  0.2  foot; 
February  16  to  May  6,  1902,  subtracted  0.2  feet  (below  7.58  feet);  May  7  to 
August  23,  1902,  subtracted  0.3  foot  (below  7.58  feet);  September  15  to  Novem- 
ber 5,  1904,  added  0.4  foot. 

The  corrections  subsequent  to  1896  were  made  in  the  values  published  by  the 
Mississippi  River  Oommissicm,  although  some  of  the  periods  differ  slightly  from 
those  noted  above. 

The  gage  heights  between  the  inspections  of  May  18  and  November  5, 1904,  are 
open  to  question.  The  inspection  record  states:  ''November  5, 1904,  gage  found 
correct  but  could  not  be  read  below  2.0  feet  because  the  paint  was  washed  o£F. 
Temporary  gage  put  in  by  observer  300  meters  above  permanent  gage  on  railroad 
bridge  has  been  read  by  him  since  June  19, 1904.  Temporary  gage  set  correctly 
but  observer  reported  readings  0.4  foot  too  low. '  *  Records  have  been  corrected  as 
noted  above,  but  it  is  not  clear  why  September  15  was  selected  except  that  a  sud- 
den drop  would  otherwise  appear  in  Uie  record.  Either  the  stated  distance,  300 
meters,  is  in  error  or  the  temporary  gage  was  set  to  read  same  as  the  regular  gage 
rather  than  at  the  same  elevation.  The  inspection  record  further  states  that  a 
new  temporary  section  was  set  November  5  on  right  bank  directly  opposite  the 
permanent  gage. 

Readings  published  by  Mississippi  River  Commission  October  2  to  7,  1908, 
should  read  —0.1  instead  of  0.0  foot. 
Control. — Rocky  and  probably  permanent. 

Discharge  measurements. — ^Made  by  United  States  Greological  Survey  from 
downstream  side  of  17-span  combined  railway  and  highway  bridge.  Lower  level 
is  a  through  highway  bridge  and  from  this  level  the  discharge  measurements  are 
now  made.  Several  discharge  measurements  have  been  made  about -2  miles 
downstream  by  the  United  States  Engineer  Corps. 

A  table  of  22  discharge  measurements  for  Tennessee  River  at  Florence,  Ala., 
has  been  published  by  the  United  States  Engineer  Corps  on  plate  182,  House 
Document  360,  Sixty-second  Congress,  second  session,  but  this  table  is  misleading 
in  that  only  7  of  the  tabulated  discharge  values  are  the  results  of  field  deter- 
minations of  discharge  at  Florence  and  the  dates  of  the  other  values,  which  are 
calculated  from  observations  at  other  points  on  the  river,  are  the  dates  when  the 
calculations  were  made,  not  when  the  observations  were  taken.  The  table  on 
page  157,  furnished  by  Maj.  H.  Bui^gess,  Corps  of  Engineers,  Nashville,  Tenn., 
takes  the  place  of  the  one  on  plate  182  referred  to  above  and  explains  the 
authority  for  the  results. 

The  table  of  eig^t  discharge  measurements  on  page  157  gives  the  results  of  all 
field  determinations  of  discharge  known  to  have  been  made  at  or  near  Florence. 
The  values  for  the  first  seven  measurements  are  from  the  table  furnished  by 
Maj.  Burgess. 

An  additional  discharge  measurement  is  referred  to  on  pages  2014  and  2016  of 
the  Annual  Report  of  the  Chief  of  Engineers,  United  States  Army,  for  1896,  as 
follows:  ''On  September  25,  1891,  an  observation  was  made  about  1  mile  below 
Florence  Bridge.  The  only  record  of  this  observation  to  be  found  is  contained 
in  a  letter  dated  April  12, 1892,  written  by  Capt.  G.  W.  Goethals,  Corps  of  Engi- 
neers, United  States  Army,  to  the  Chief  of  Engineers,  United  States  Army.  ♦  ♦  * 
Other  observations  have  been  made  at  Florence,  but  no  record  of  same  can  be 
found  except  the  letter  of  Capt.  Goethals  before  referred  to,  which  gives  the  dis- 
charge for  a  1.4-foot  stage,  as  22,444  cul?ic  feet  at  a  section  5,875  feet  below  the 
Florence  Bridge.    This  result  is  imdoubtedly  wrong.** 
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DaOydiadiarsre.— Published  only  for  the  years  ending  September  30, 1896-1913,  com- 
pnted  from  diachaige  rating  table  on  pages  15S-159.  Discharge  prior  to  October  1, 
1894,  is  withheld  from  publication  because  of  the  uncertainty  as  to  the  corrections 
necesaary  to  the  published  gage  heights  to  render  the  rating  table  on  pages  158-159 
applicable  to  them .  This  uncertainty  is  due  to  the  error  of  0.83  foot  found  October 
23, 1894,  in  the  reading  of  the  old  gage  as  compared  to  the  new  gage,  and  to  the 
lack  of  information  as  to  the  length  of  the  period  over  which  the  error  extends. 
Field  investigations  made  in  August  to  November,  1914,  under  the  direction  of 
Maj.  H.  BuigesB,  Corps  of  Engineers,  United  States  Army,  show  that  the  greater 
part  of  the  error  was  due  to  the  slope  of  the  water  surface  between  the  locations  of 
the  old  and  new  gages.  A  temporary  gage  was  establidied  in  August,  1914,  at 
the  location  of  the  old  gage,  with  its  zero  at  the  same  elevation  as  that  of  the 
new  gage  at  Florence,  and  comparative  readings  on  the  two  gages  were  taken. 
From  a  curve  of  relation  of  these  gage  readings  there  has  been  derived  the  following 
table  of  corrections  which  should  be  applied  to  readings  made  at  the  old  location 
50  feet  upstream  from  the  present  gage: 


Beadings  on  tempor- 
ary gage. 

(subtract). 

Beadlngsi  on  tempor- 
ary g««e. 

(subtract). 

Fett, 

0.0  to  0.1 
.2  to    .4 
.5  to    .« 
.7  to    .8 
.0  to  1.1 

Foot. 
1.0 
.0 
.8 
.7 
.6 

Ftei, 
1.2  to  1.4 
1.6  to  1.7 
1.8  to  2.1 
2.2  to  2.0 
Above  2.0  feet 

Foot. 
0.5 
.4 
.3 
.2 
.1 

The  above  results  were  not  available  until  after  the  computations  for  this 
report  were  completed,  and  the  computations  of  daily  discharge  October  1  to  23, 
1894,  have  not  been  revised  because  there  is  comparatively  little  difference 
between  the  corrections  applied  and  those  given  above. 

In  computing  daily  discharge  October  1  to  23,  1894,  the  following  reductions 
were  made  in  the  published  daOy  gage  height  before  entering  the  discharge 
ladng  table:  October  1-17,  21,  and  22,  0.8  foot;  October  18-20,  0.7  foot;  and 
October  23,  0.4  foot. 

Discharge  July  to  November,  1898,  appears  low  as  compared  to  Chattanooga, 
but  since  there  is  no  other  reason  to  question  the  reduction  in  daily  gage  height 
noted  on  page  153,  the  dischaige  has  been  computed  from  the  gage  heights  as 
published  by  the  Mississippi  River  Commission.  It  should  be  noted  that  the 
difllribution  of  precipitation  during  this  period  appears  to  warrant  a  high  com- 
parative ratio. 

Disdiarge  September  to  November,  1904,  estimated  by  comparison  with  Chat- 
tanooga and  Johnsonville  because  dischaige  computed  from  published  gage 
heists  seems  too  great  as  compared  to  these  stations.  See  ''DaUy  gage  height " 
above. 

Dischaige  August  26  to  September  10, 1911,  seems  low  compared  to  the  dischaige 
at  Chattanooga,  the  ratio  for  the  period  being  1.01.  There  is  nothing  in  addition 
to  this  upon  which  to  base  a  correction  at  Florence,  and  hence  none  has  been 
made.  The  data  for  the  period  should,  however,  be  used  with  caution. 
Duration  of  flow. — ^The  table  on  page  194-195  gives  the  number  of  days  in  each  year 
that  the  daily  dischaige  as  given  in  the  tables  on  pages  181-190  was  less  than  the 
limiting  values  of  dischaige  given  in  the  firs  j  column  of  the  duration  table.  For 
a  more  complete  explanation  of  the  duration  table  see  description  of  the  Chatta- 
nooga station  on  page  95. 
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FloodB. — ^The  highest  flood  on  record  at  Florence  occurred  March  16-20, 1897,  maxi- 
mum stage  32.5  feet.  The  following  table  gives  houiiy  stages  during  the  crest 
period  of  this  flood: 


Date. 

Tlnw. 

Gage 
height. 

Date. 

Time. 

heic^t. 

Date. 

Time. 

height. 

Mar.  16 

8.a.m 

23.9 

Mar.  17 

6. p.m. .. 

25.2 

Mar.  10 

6p.m.... 

S2.S 

9a.  m 

24.0 

18 

8a.m 

25.8 

Op.m.,.. 
10p.m... 

32.45 

10  a.m... 

24.1 

Oa.m 

26.0 

32L5 

11a.m... 

24.2 

10  a.m... 

26.1 

12  p.m... 

32.5 

12m 

24.3 

11a.m... 

26.2 

20 

6a.m 

32.0 

3p.m.... 

24.4 

12m 

26.3 

7a.m 

31.7 

4p.m.... 

24.6 

3p.m 

26.7 

8a.m 

31.6 

8p.m 

24.6 

10 

8a.m 

31.1 

Oa.m 

31.5 

17 

8a.m 

25.00 

Oa.m 

31.2 

10a.m... 

81.4 

Oa.m 

25.05 

10a.m... 

31.5 

11a.m... 

31.2 

10a.m... 

25.07 

11  a.m... 

31.6 

12m 

31.1 

11a.m... 

25.08 

12m 

31.7 

Ip.m 

30.0 

12m 

25.10 

2p.m.... 

31.8 

2p.m.... 

29.9 

3p.m 

25.2 

3p.m.... 

32.0 

3p.m 

20.8 

4p.m.... 

25.2 

5p.m.... 

32.2 

4p.m.... 

20.7 

It  is  stated  that  during  this  flood  75  feet  of  levee  near  the  bridge  and  the  Mem- 
phis <&  Charleston  Railroad  approach  was  washed  out,  that  300  feet  of  the  railroad 
track  was  inundated,  that  the  water  was  2i  feet  deep  in  the  railroad  station,  and 
that  four  bridges  over  tributaries  between  Florence  and  Riverton  were  washed  out. 
The  flood  of  1867  reached  a  stage  of  31.1  feet  at  Florence,  according  to  the 
United  States  Weather  Bureau,  and  it  is  stated  that  the  Memphis  Sc  Charleston 
Railroad  station  then  had  about  2.7  feet  of  water  on  the  floor,  and  that  a  place 
known  as  Moimd  Garden  had  about  4  feet  on  the  floor. 

Winter  flow. — Discharge  relation  not  materially  affected  by  ice. 

Begulation. — Until  November,  1913,  there  was  very  little  artificial  regulation  of 
the  flow  at  Florence.  Filling  of  the  reservoir  behind  the  Hale's  Bar  dam  of  the 
Chattanooga  &  Tennessee  River  Power  Co.,  about  175  miles  above  Florence,  was 
begun  about  October  10,  1913.  Data  in  this  report,  therefore,  are  not  affected 
by  the  operation  of  the  power  plant  at  this  dam. 

Itatios. — ^The  ratios  of  monthly  and  yearly  mean  discharge  of  Tenneadee  River  at 
Chattanooga,  Florence,  and  Johnsonville  are  ^ven  in  the  table  on  pages  88-93. 
See  discussion  which  accompanies  table. 

Accuracy. — ^The  accuracy  ratings  given  in  the  tables  of  monthly  dischai^ge,  especially 
for  the  earlier  years,  must  not  be  considered  to  indicate  as  closely  the  probable 
reliability  of  the  data  as  the  accuracy  ratings  outlined  on  page  15  for  the 
average  gi^:ing  station.  A  low  accuracy  rating  in  the  following  tables  does  not 
signify  that  the  mean  discharge  is  known  to  be  in  error  by  the  amount  indicated, 
but  rather  that  it  appears  from  studies  of  the  data  and  comparisons  with  other 
stations  that  the  mean  discharge  is  doubtful  to  that  extent.  The  accuracy  ratings 
will  assist  those  using  the  data  in  determining  by  brief  inspection  whether  certain 
portions  of  the  record  are  considered  sufficiently  accurate  for  the  purpose  in  hand 
or  whether  they  require  special  investigation  to  more  closely  determine  their 
probable  reliability. 

In  marking  the  accuracy  ratings  considerable  weight  was  given  to  the  ratios  of 
discharge  at  Chattanooga,  Florence,  and  Johnsonville,  especially  the  Chatta- 
nooga-Florence comparison.  Some  of  the  more  pronounced  inconsistencies  have 
been  pointed  out  under  "Daily  gage  height"  and  "Daily  discharge.''  When  the 
comparisons  indicated  that  the  records  were  in  error,  the  data  were  investigated 
and  corrections  made  as  noted  under  "Daily  gage  height "  and  "Daily  discharge. " 
The  records  presented  in  the  following  tables  are  believed  to  be  as  accurate 
and  reliable  as  the  obtainable  base  data  will  yield  and  they  are  believed  to  be 
free  from  gross  errors. 
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Cooperatioii.— The  gage  height  record,  as  noted  above,  was  fumished  by  the  Missis- 
eippi  River  Commissioii.  Discharge  measurements  prior  to  1913  were  made  by 
the  United  States  Engineer  Corps. 

Special  acknowledgment  is  due  to  Maj.  H.  Buigess,  Corps  of  Engineers,  United 
States  Army,  Nashville,  Tenn.,  and  Mr.  Eivas  Tully,  assistant  engineer,  Missis- 
oppi  River  Commission,  St.  Louis,  Mo.,  for  assistance  rendered  in  interpreting 
quesdcHiable  portions  of  the  data. 

Dixharge  measurements  of  Tennessee  River  eit  Florence^  Ala,,  during  1888-1913. 


.No.a 


Date. 


Hydrographer. 


Di»- 
charge.6 


1S8S. 
lfar.30.. 

1901. 
Aug.  21.. 
Aug.  26.. 
Aug.  29.. 
Aug.  30.. 
6«pt.27.. 


190& 
Sept.  25-26. 

1913. 
Aug.  21 


Lieut.  H.  E.  Waterman  c 


W.  8.  Wlim  «., 
do 


.do. 
.do. 
.do. 


F.  I.  Louokes  e. 


Fed, 
20.0 


18.6 
14.9 
9.5 
8.0 
3.6 


.2 


Warren  E.  Hall «. 


.55 


8ee.-n. 
250,000 


tf  252,000 
d  168,000 
d  92,800 
tf  78,000 
'36,000 


12,000 
13,500 


•  See  discharge  table  oo  this  page. 
'-    -       .....     "*    ntngures. 


ft  Reduced  to  three  simiflcant   „ 
c  Corps  of  Engineers,  IJ.  8.  Army. 

NoTK.— See  "Discharge  measurements"  hi  station  description, 


d  Section  at  Sheffield  Landing. 
<  U.  8.  Geological  Survey. 


DMarge  table/or  Tennessee  River  at  Florence,  Ala.,  fumished  by  Maj,  H.  Burgess,  Corps 
of  EngineerSy  U,  8,  Army,^ 


Na 


Date. 


Oaee 
he^. 

Dfecharge. 

Fta. 

aec-n. 

-as 

6,500 

-  .8 

8,000 

-  .2 

10,000 

+  .2 

12,000 

3.6 

36,000 

4.2 

43,200 

5.0 

51,000 

5.96 

59,750 

6.35 

60,300 

6.8 

60,750 

7.1 

64,000 

7.4 

68,200 

8.0 

78,000 

9.5 

92,800 

14.9 

167,600 

15.3 

192,300 

15.7 

191,760 

17.2 

192,000 

17.3 

216,000 

18.6 

251,800 

20.0 

250,000 

20.0 

264,000 

Authority. 


Sept.,  1891 . 
Oct,  1800.. 


Oct.,  1894 

S^t.  25-26, 1906.. 
Sept.  27, 1901 


1899 

1890 

1899 

1899 

1899 

1899.. 

Aug.  30, 1901. 
Aug.  29, 1901 . 
A^.  26, 1901. 


1809 

1899 

1899 

Aug!  21*  1901 1 

Mar.,lSS8.... 


22    1890.. 


Calculated;  see  An.  Rep.,  Chief  of  Engrs.,  1896,  pp. 

2014, 2016,  and  2020. 
Calculated  for  Colbert  Shoals  section;  same  pages  1896 

report  given  above. 
Reouoea  from  Brown's  Rlverton  discharge. 
F.  I.  Louckes. 

W.  S.  Winn;  section  at  Sheffield  Landing. 
Reduced  from  Winn's  Riverton  discharge. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
W.  S.  Winn;  section  at  Sheffield  Landing. 

Do. 

Do. 
Reduced  from  Winn's  Riverton  discharge. 

Do. 

Do. 

Do. 
W.  8.  Winn;  section  at  Sheffield  Landing. 
Lieut.  H.  E.  Waterman;  see  An.|Rep.,  Chief  of  Engi- 
neers, 1896,  pp.  2014,  2015,  2016,  and  2020. 
Reduced  from  Winn's  Riverton  discharge. 


•  See'' 


"  DiMdiarge  measurements"  in  station  description. 

Noras.— 1.  This  Is  a  corrected  table,  to  take  the  place  of  that  given  for  the  Florence  rating  curve  on 
[date  183,  House  Document  No.  360,  Soty-seoond  Congress,  second  session.  The  22  discharges  given  in 
the  table  (except  1, 2,  and  21)  are  those  referred  to  on  paira  12,  House  Document  No.  14,  Committee  on 
Rivers  and  Harbors.  Sixtieth  Congress,  second  session,  in  the  following  words: 

"/HkAot^.— Oaienil  dbdiarge  observations  were  made  in  the  river  just  below  Florence.  The  cross 
Ketioo  adopted  was  sobdivided,  aiid  in  each  division  there  were  read  with  a  current  meter  the  top,  bottom. 
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and  intennediate  yelocitles.  The  ayeragB  velocity  was  taken  as  the  mean  vekwitj  of  the  secticm,  and 
the  disdiarge  in  each  section  computed.  The  sum  of  these  gave  the  river  disdiarge.  From  these  obser> 
vations  it  was  determined  that  the  flow  of  the  river  at  a  0.2  sues  on  the  gage  at  Florence  waa  12/)63oahie 
feet  per  second. 

*'  In  1902  (should  be  1901)  a  number  of  simlhir  disdiarae  observations  were  taken  for  the  Engineer  De- 
partment by  Mr.  W.  8.  Winn,  assistant  engineer,  about  3  miles  below  this  cross  section,  wbere  the  area 
corresponded  fairly  well  with  the  one  observed  and  where  the  discharge  would  not  likely  vary  consid- 
erably from  that  of  the  section  examined,  since  no  important  streams  enter  between.  It  is  oonsideied 
safe,  therefore,  to  indude  these  observattons  as  indicating  the  discharge  of  the  river  for  the  oorrespondiof 
cage  readings  (as  thev  were  referenced  to  the  Florence  gage),  and  they  have  accordingly  been  plattea 
m  Uie  same  curve.  A  number  of  discharge  observations  were  also  taken  several  yean  ago  at  Riverton 
(about  30  miles  below  Florence),  for  higher  stages.  Trawmuch  as  the  streams  entering  the  river  in  the 
intervening  stretch  are  comparatively  small,  it  is  assumed  that  at  high  stages  the  error  in  taldnc  these 
readings  as  applicable  to  the  Florence  cross  section  would  be  oomparauvely  slight,  and  they  are  liDwin 
platteoin  the  same  curve. 

"There  is,  therefore,  submitted  a  curve  which  is  believed  to  show  approximately  and  within  the  limits 
of  reasonable  error  the  discharge  of  the  river  at  Florence,  it  beingmore  espedallv  useful  for  low  readina 
of  the  gage.  From  this  the  (uscharge  of  the  Tennessee  River  at  Florence  is  seen  to  be  about  10,650  oubK 
feet  per  second  when  the  gage  reads  senx  Extreme  low  water  is  —0.8  on  the  Florence  gage,  from  whidi 
it  appears  that  the  oorresponding  discharge  would  be  7^200  cubic  feetper  second." 

2.  Nos.  1  and  2  are  calculated,  in  the  manner  described  on  pages  2014  and  2016,  Annual  Beport  C2ilef 
of  Engineers,  1896.  and  are  believed  to  be  of  no  great  value. 

No.  4  is  a  field  observatton  by  F.  I.  Lonckes  on  September  25-26, 1906. 

Nos.  5, 13, 14, 15,  and  20  are  from  field  observations  by  W.  8.  Winn  in  August  and  September,  1901, 
worked  up  by  F.  I.  Louckes  in  1908.  and  were  made  at  a  sectk>n  about  2|  mUes  below  the  Florence  [ 
no  streams  or  importance  entering  between  the  gage  and  the  discharge  section.    Descripticm  of 
of  taking  these  discharges  has  never  been  published. 

No.  21  is  a  field  observation  made  liarch,  1888,  by  Lieut.  Waterman.  Method  used  is  described  on  pages 
2014, 2015,  and  2016,  Annual  Report  Chief  of  Engineers  for  1886. 

No.  3  is  a  reduced  Riverton  discharge  observation  made  by  G.  W.  Brown  in  October,  1894.  and  described 
on  page  2016,  Annual  Report  Chief  of  Engineers,  1896.  Nos.  6, 7,  8. 9, 10. 11. 12. 16. 17. 1&  19.  and  22  are 
reduced  Riverton  measurements  made  by  W.  8.  Winn  and  calculated  by  Nelles  In  isw.  Methods  of 
making  Riverton  measurements  are  described  on  pages  2274-2280,  Annual  Report  CSilef  of  Engineers, 
1899.    Keductions  for  use  at  Florence  wore  made  in  19CliB  bv  F.  I.  Louekos  (see  above  quotatk>n). 

3.  The  Florence  rating  curve  given  on  plate  182  is  essentially  a  replottlng  of  that  prepared  by  Lonckes  in 
1908,  and  about  corresponds  to  the  table  as  given  above. 

Diacharge  rating  table  for  Tennessee  River  at  Florence^  Ala,  y  from  Oct,  1, 1894,  to  8epL, 

SO,  1913. 


heJ^t. 

Di». 
chaige. 

he^t. 

Di»- 
charge. 

\^i. 

Dis- 
charge. 

h^^ 

Dis- 
charge. 

Feet. 

8ec.-ft. 

Feet. 

8ee.-fi, 

Feet. 

8ec.-ft, 

Feet. 

Sec.-fi. 

-1.00 

6,400 

2.90 

30,200 

6.80 

66,650 

10.70 

113,230 

-  .90 

6,810 

3.00 

31,000 

6.90 

67,720 

10.80 

114,550 

-  .SO 

7,230 

3.10 

31,810 

7.00 

68,800 

10.90 

115,870 

-  .70 

7,660 

3.20 

32,630 

7.10 

09,890 

11.00 

117,200 

-  .60 

8,100 

3.30 

33,450 

7.20 

70,990 

11.10 

118,540 

-  .60 

8,550 

3.40 

34,280 

7.30 

72,090 

11.20 

119,880 

-  .40 

9,020 

3.50 

35,120 

7.40 

73,200 

11.30 

121,230 

-  .30 

9,500 

3.60 

35,960 

7.50 

74,320 

11.40 

122,580 

-  .20 

,X'^ 

3.70 

36,810 

7.60 

75,440 

11.50 

123,940 

-  .10 

10,490 

3.80 

37,670 

7.70 

76,670 

11.60 

125,300 

.00 

11,000 

3.90 

38,530 

7.80 

77,710 

11.70 

126,670 

.10 

11,620 

4.00 

39,400 

7.90 

78,850 

11.80 

128,040 

.20 

J2'?S2 

4.10 

40,280 

8.00 

80,000 

11.90 

129,420 

.30 

12,590 

4.20 

41, 170 

8.10 

81, 150 

12.00 

130,800 

.40 

13, 140 

4.30 

42,060 

8.20 

82,310 

12.10 

132,190 

.50 

13,700 

4.40 

42,960 

8.30 

83,470 

12.20 

133,580 

.eo 

14,280 

4.50 

43,870 

8.40 

84,640 

12.30 

134,980 

.70 

14,870 

4.60 

44,780 

8.50 

85,820 

12.40 

136,380 

.80 

15,470 

4.70 

45,700 

8.60 

87,000 

12.50 

137,790 

.90 

16,080 

4.80 

46,630 

8.70 

88,190 

12.60 

139.200 

1.00 

16,700 

4.90 

47,560 

8.80 

89,390 

12.70 

140,620 

1.10 

17,330 

5.00 

48,500 

8.90 

90,690 

12.80 

142,040 

1.20 

17,970 

5.10 

49,450 

9.00 

91,800 

12.90 

143,470 

1.30 

18,620 

5.20 

50,410 

9.10 

93,010 

13.00 

141,900 

1.40 

19,280 

5.30 

51,370 

9.20 

94,230 

13.10 

146,340 

1.50 

19,950 

5.40 

52,340 

9.30 

95,450 

13.20 

147,780 

1.60 

20,620 

5.50 

63,320 

9.40 

96,680 

13.30 

149,230 

1.70 

21,300 

5.60 

54,300 

9.50 

97,920 

13.40 

150,680 

1.80 

21,990 

5.70 

55,290 

9.60 

99,160 

13.60 

1IS2,140 

1.90 

22,690 

5.80 

56,290 

9.70 

100,410 

13.60 

153,600 

2.00 

23,400 

5.90 

57,290 

9.80 

101,670 

13.70 

155,070 

2.10 

24,120 

6.00 

58,300 

9.90 

102,930 

13.80 

156,540 

2.20 

24,850 

6.10 

59,320 

10.00 

104,200 

13.90 

158,020 

2.30 

25,590 

6.20 

60,350 

10.10 

105,470 

14.00 

150,500 

2.40 

26,340 

6.30 

61,380 

10.20 

106,750 

14.10 

160,990 

2.50 

27,100 

6.40 

62,420 

10.30 

108,030 

14.20 

162,480 

2.60 

27,860 

6.50 

63,470 

10.40 

109,320 

14.30 

163,980 

2.70 

28,630 

6.60 

64,520 

10.50 

110,620 

14.40 

165,480 

2.80 

29,410 

6.70 

65,580 

10.60 

111,920 

14.50 

166,900 

Digitized  by 


Google 


TENNESSEE   RIVER  BASIN. 


159 


Ditdur^e  rating  table  for  Tennes9ee  River  at  Florence,  Ala., /rem  Oct,  1, 1894,  to  Sept. 

30, 19/5— Continued. 


he^t. 

Dis- 
charge. 

he^ 

Dia. 
charge. 

Oace 
heij^t. 

Dia- 
charge. 

Oace 
height. 

Dia- 
charge. 

Fen. 

Sec.-n. 
168,500 

Feet. 

I. 

Feet. 

See.'ft. 

Feet. 

SeC'ft. 

14.60 

20.30 

00 

26.00 

360.000 

31.70 

482,820 

14.70 

170,020 

20.40 

70 

26.10 

370.940 

31.80 

484.880 

14.80 

171,540 

20.50 

60 

26.20 

372.880 

31.90 

486.940 

14.90 

173.070 

20.60 

30 

26.30 

374.820 

32.00 

489.000 

15.00 

174,600 

20.70 

20 

26.40 

376.770 

32.10 

491.060 

15.10 

176,140 

20.80 

10 

26.50 

378,720 

32.20 

493,120 

15.20 

177,680 

20.90 

00 

26.60 

380.670 

32.30 

495.190 

15.30 

179,230 

21.00 

00 

26.70 

382.620 

32.40 

497,260 

15.40 

180.780 

21.10 

00 

26.80 

384.580 

32.50 

499,330 

15.50 

182,340 

21.20 

10 

26.90 

386.540 

32.60 

501.400 

15.60 

183,900 

21.30 

20 

27.00 

388.500 

32.70 

503,470 

15.70 

185.470 

21.40 

30 

27.10 

390.460 

32.80 

506,540 

15.80 

187,040 

2L50 

50 

27.20 

392.420 

32.90 

507,620 

15.90 

188,620 

21.60 

70 

27.30 

394.380 

33.00 

609,700 

1G.00 

190,200 

21.70 

00 

27.40 

396.350 

33.10 

511,780 

16.10 

191,790 

21.80 

30 

27.50 

398.320 

33.20 

513,800 

16.20 

193,380 

«.  go 

60 

27.60 

400.290 

33.30 

515,940 

16.30 

194,980 

00 

00 

27.70 

402.260 

33.40 

518,020 

16.40 

196,580 

10 

40 

27.80 

404.240 

33.50 

520.100 

16.50 

198,190 

20 

80 

27.90 

406.220 

33.60 

522,180 

16.00 

199.800 

30 

20 

28.00 

406.200 

33.70 

524,200 

16.70 

201,420 

40 

70 

28.10 

410.180 

33.80 

526,340 

16.80 

203,040 

50 

20 

28.20 

412.160 

33.90 

528.420 

16.90 

201.670 

60 

70 

28.30 

414,140 

34.00 

530,500 

17.00 

200,300 

70 

20 

28.40 

416.130 

34.10 

532,590 

17.10 

207,940 

80 

60 

28.50 

418,120 

34.20 

534,680 

17.20 

209.580 

90 

40 

28.60 

420,110 

34.30 

630,770 

17.30 

211,230 

00 

00 

28.70 

422.100 

34.40 

538,860 

17.40 

212,880 

10 

70 

28.80 

424,100 

34.50 

540,960 

17.50 

214,540 

20 

40 

28.90 

426.100 

34.60 

643,040 

17.00 

216.200 

30 

10 

29.00 

428.100 

34.70 

645,130 

17.70 

217,870 

40 

90 

29.10 

430.100 

34.80 

647.220 

17.80 

219.540 

«».50 

70 

29.20 

432.100 

34.90 

549,310 

17.90 

221,220 

23.60 

60 

29.30 

434.100 

35.00 

651.400 

18.00 

222.900 

23.70 

30 

29.40 

436,110 

35.10 

653,500 

18.10 

224.580 

23.80 

20 

29.50 

438,120 

35.20 

555.600 

18.20 

226,270 

23.90 

10 

29.60 

440,130 

35.30 

657,700 

18,30 

227,960 

24.00 

00 

29.70 

442,140 

35.40 

559,800 

18.40 

229,650 

24.10 

00 

29.80 

444,160 

35.50 

5(tl,900 

18.50 

231,350 

24.20 

00 

29.90 

446.180 

35.60 

5<>4,ono 

18.60 

233,060 

23.30 

00 

30.00 

448,200 

35.70 

606.100 

18.70 

234,700 

24.40 

10 

30.10 

450,220 

35.80 

568.200 

18.  NO 

236,470 

24.50 

20 

30.20 

452,240 

35.90 

670.300 

18.90 

238.180 

23.60 

«^,v30 

30.30 

454,260 

36.00 

572.400 

19.00 

239,900 

24.70 

343.940 

30.40 

456,290 

36.10 

574.510 

19.10 

241.620 

24.80 

345.860 

30.50 

458,320 

36.20 

576.020 

19.20 

243,350 

24.90 

347.780 

30.60 

460,350 

36.30 

578.730 

19.30 

245.080 

25.00 

349.700 

30.70 

462,380 

36.40 

580,840 

19.40 

246,810 

25.10 

351,620 

30.80 

464.420 

36.50 

582,950 

19.50 

248.550 

25.20 

353.540 

30.90 

466,460 

36.60 

585,060 

19.60 

250.290 

25.30 

355,470 

31.00 

468,500 

36.70 

587, 170 

19.70 

252.040 

25.40 

357.400 

31.10 

470,540 

36.80 

589,280 

19.80 

253,790 

25.50 

359.330 

31.20 

472.580 

36.90 

591,390 

19.90 

255.540 

25.60 

361.260 

31.30 

474,620 

37.00 

593.500 

20.00 

257,300 

25.70 

363,190 

31.40 

476,670 

38.00 

614.700 

20.10 

250.060 

25.80 

365,120 

31.50 

478,720 

39.00 

636,000 

20.20 

260,630 

25.90 

367,060 

31.60 

480.770 

40.00 

657,400 

^^25— The  above  table  Is  not  applicable  for  periods  during  which  ice  was  present  or  channel  was  ob- 
T*^^*  It  is  ba.^ed  on  eight  discharse  measurements  listed  In  the  table  on  page  157  and  upon  the  other 
^s^urgB  fljoree  listed  in  the  lower  table  on  page  157.  The  rating  table  is  well  defined  between  discharges 
^  and  ^5,000  secQDd-ieet  (gage  heights  0.0  and  21.0  feet.)    Use  this  table  to  three  significant  figures 
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SURPAOB  WATBB  SUPPLY,  1913,  PABT  HI. 


Daily  gage  height,  in  feet,  of  Tennessee  River  at  Florence,  Ala.,  for  the  yean  ending 

Sept.  SO,  1872-1913. 


Day. 


Oct. 


Nov. 


Deo. 


Jan. 


reb. 


Mar. 


Apr. 


May. 


Joxie. 


July. 


1.. 
2. 
3.. 
♦.. 
6., 

6.. 
7.. 
8.. 
9.. 
10.. 

11., 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1872. 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 


11. 
12. 
13. 
14. 
15. 

16. 
17. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
81.. 


1873. 


ao 

-  .2 

-  .1 
.1 
.2 

.1 
.0 

-  .2 

-  .1 

-  .2 

-  .4 

-  .5 

-  .5 

-  .6 

-  .4 

-  .4 

-  .4 

-  .6 

-  .6 

-  .6 

-  .7 

-  .7 

-  .7 

-  .8 

-  .7 

-  .8 

-  .8 

-  .8 

-  .8 

-  .7 

-  .6 


2.5 
2.2 
2.0 
1.7 

1.4 
1.2 
1.0 
.9 

.7 

.7 

.9 

1.3 

1.8 

1.8 

1.8 
1.8 
1.5 
1.4 
1.1 

1.0 
1.0 
.9 
.9 
1.1 


-  .4 

-  .3 

-  .3 

-  .3 

-  .4 

-  .4 

-  .4 

-  .4 

-  .3 

-  .3 

-  .2 

.3 
.8 
1.2 
1.5 

1.4 
1.0 
.6 
.4 
.8 

.8 
.2 
.1 
.0 
.0 

.3 
.1 
.5 
.4 
.4 


1.2 
1.2 
1.3 
1.3 
1.2 

1.3 
1.2 
1.1 
1.0 
.9 

.8 
.6 
.6 
.6 
.6 

.6 
.6 
.5 
.3 
.2 

.2 
.2 
.4 

.2 
.3 

.4 

.5 
.7 
1.3 
1.6 
L8 


.6 
.6 

.8 
.8 
.6 

.6 
.6 
.6 
.4 
.3 

.3 
.3 
.3 
.2 
.1 

.2 
.0 
.5 
1.2 
4.0 

11.9 
15.2 
15.8 
16.2 
16.4 

15w9 
13.8 
10.6 
8.2 
7.3 
6.6 


1.9 
Z6 
3.3 
4.5 
5.8 

6.2 
6.1 
5.9 
5.5 
5.0 

4.5 
4.1 
3.6 
3.2 
3.0 

Z7 
2.4 
Z2 
2.2 

1.8 

1.8 
1.8 
1.8 
1.8 
1.9 

1.8 
1.8 
1.6 
1.3 
1.7 
1.7 


6.1 
5.6 
5.4 
6.2 
6.6 

7.9 
8.8 
9.2 
9.1 
8.4 

7.6 
6.8 
6.1 
5.4 
5.0 

4.7 
4.5 
4.6 
4,6 
4.7 

5.4 
6.2 
6.8 
7.4 
9.1 

10.2 
10.4 
10.2 
9.5 
8.7 
7.8 


1.9 
XO 
1.8 
1.5 
1.3 

1.7 
1.9 
Z9 
3.2 
8.5 

4.0 
4.4 
4.6 
4.6 
4.7 

4.6 
4.5 
5.0 
5.5 
6.1 

6.4 
5.8 
5.3 
4.8 
4.3 

4.0 
3.8 
3.5 
3.3 


7.0 
6.3 
5.8 
5.4 
5.0 

5.1 
7.5 
9.4 
11.9 
13.4 

14.2 
17.0 
19.2 
19.3 
18.6 

19.8 
20.6 
20.6 
21.0 
22.2 

22.6 
22.9 
22.7 
22.2 
21.7 

21.0 
20.8 
20.0 


3.8 
3.2 
3.2 
8.4 
8.7 

4.0 
4.2 
4.5 
4.8 
5.5 

5.6 
6.5 
8.4 
9.4 
9.9 

9.5 
8.4 
7.2 
6.6 
6.2 

6.1 
5.9 
5.4 
5.2 
5.2 

5.4 
5.8 
5.9 
5.6 
5.3 
4.9 


18.6 
16.8 
15.5 
13.9 
IZl 

10.4 
9.1 
8.2 
7.5 
7.0 

6w6 
6.4 
6.4 
&3 
6.4 

6.5 
6.5 
6.3 
6.0 
6.8 

7.8 
8.5 
8.9 
9.0 
8.7 

9.6 
9.8 
9.2 
10.0 
11.4 
12.1 


4.6 
4.8 
4.0 
8.7 
8.7 

4.1 
5.2 
6.2 
9.7 
1L3 

10.9 
10.3 
11.0 
11.6 
10.9 

ia4 

9.7 
9.2 
8.6 
8.0 

7.2 

6.8 
6.8 
7.6 
7.8 

7.0 
6.0 
5.2 
4.6 
4.2 


12.5 
12.4 
11.9 
10.2 
10.7 

9.8 
8.8 
7.8 
7.1 
6w6 

6w2 
5.8 
5.6 
5.4 
5.2 

5.0 
4.7 
4.5 
4.3 
4.2 

4.1 
4.0 
4.0 
3.8 
3.6 

3.4 
3.2 
3.2 
3.0 
2.9 


3.8 
3.5 
3.8 
8.0 
2.9 

2.7 
2.6 
2.5 
2.4 
2.2 

2.0 
1.8 
1.7 
1.5 
1.4 

1.3 
1.3 
1.2 
1.2 
1.1 

1.1 
1.1 
1.1 
1.8 
3.2 

8.8 
8.8 
2.9 
2.8 
2.6 
2.5 


8.6 
8.0 
7.6 
7.0 
7.5 

7.2 
6.6 
6.4 
6.4 
6.9 

8.0 
9.4 
10.4 
10.5 
9.6 

8.0 
6.7 
5.8 
5.2 
4.7 

4.8 
3.9 
3.6 
3.4 
3.6 

4.0 
4.7 
5.1 
5.0 
4.5 
4.1 


2.4 
2.2 
1.9 
1.5 
L2 

1.0 
.8 
.8 
.7 

2.8 

4.0 
3.4 
2.8 
3.3 
4.3 

4.0 
3.6 
3.0 
2.5 
2.0 

1.6 
1.4 
1.3 
1.1 
1.0 

.8 

.6 

LO 

8.1 

4.0 


8.7 
8.6 
8.6 
8.7 
8.6 

8.4 
8.2 
2.9 
3.2 
3.6 

3.7 
3.8 
4.4 
4.4 
4.6 

5.8 
6.7 
6.4 
6.2 
5.4 

4.8 
4.4 
3.8 
3.4 
3.6 

4.0 
8.6 
3.5 
8.8 
3.8 


4.0 
8.4 
2.8 
2.2 
L8 

1.5 
1.8 
L2 
1.8 
1.2 

1.0 
.9 
1.0 
7.7 
10.8 

9.6 
7.5 
5.9 
5.8 
6.5 

5.9 
5.2 
4.5 
3.7 
8.1 

2.6 
2.8 
2.0 
1.7 
L4 
L2 


8.7 
8.6 
4.3 
6wl 
6.4 

5.7 

4.8 
4.0 
3.6 
3.8 

3.7 
3.3 
2.7 
2.3 
1.9 

L6 
1.6 
1.6 
1.4 
1.2 

1.2 
LI 
L2 
1.6 
1.6 

1.5 
1.4 
1.0 
.8 
.8 
.8 
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Daibf  gage  hei^^  in  feet  ^  of  Tennessee  River  at  Florence.  Ala.,  for  the  years  ending 
Sept.  SO,  1872-1913— ContinvLed. 


B*y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1S74. 
1 

-  .0 

-  .1 
.1 
.4 

.5 
.3 
.1 

-  .1 

-  .2 

-  .8 

-  .4 

-  .4 

-  .4 

-  .3 

-  .3 

-  .3 

-  .4 

-  .2 

-  .4 

-  .4 

-  .4 

-  .4 

-  .2 

-  .2 

.0 
1.4 
2.6 
1.6 
1.0 

.9 

1.6 
1.4 
1.6 
2.1 
2.6 

2.0 
2.7 
2.0 
1.5 
1.1 

.8 
.6 
.6 
.6 
.6 

.4 
.4 
.3 
.2 
.2 

.1 

.3 

.8 

1.3 

1.4 

1.2 
1.0 
.8 
.6 
.5 
.3 

1.7 
2.2 
1.9 
1.6 
1.4 

1.2 
.9 
.7 
.6 
.5 

.4 
.3 
.3 
.3 
.2 

.3 
.2 

:l 

.9 

2.4 
4.9 
4.9 
5.9 
6.8 

6.4 
4.4 
Sw2 
5.8 
5.5 

.2 
.2 
.1 
.1 
.1 

.1 

.'o 

.0 
.0 

.1 
.2 
.7 
.8 
1.6 

Z2 
2.3 
2.1 
1.8 
1.5 

1.2 
1.2 
1.3 
2.6 
3.0 

4.9 
6.8 
7.0 
6.6 
5.8 

5.2 
4.6 
3.8 
3.6 
4.2 

3.7 
4.7 
6.9 
6.8 
6.2 

6.2 
6.2 
6.1 
6.0 
5.6 

5.0 
4.8 
4.6 
4.5 
4.2 

3.9 
3.6 
3.7 
4.6 
4.6 

4.6 
4.8 
4.8 
4.5 
4.1 
3.8 

4.9 
4.9 
5.9 
6.0 
5.6 

5.0 
4.3 
3.8 
3.3 
3.0 

2.7 
2.6 
2.5 
2.4 
2.3 

2:3 

2.2 
2.1 
2.0 
2.3 

3.4 
4.3 
5.9 
6.5 
6.4 

6.0 
5w4 
4.9 
4.4 
4.0 
3.8 

3.4 
3.2 
3.0 
2.9 
3.0 

3.8 
6.6 
7.6 
9.0 
10.8 

11.2 
10.5 
9.5 
8.6 
8.2 

7.6 
7.0 
6.6 
6.0 
5.5 

4.9 
4.5 
4.3 
5.2 

5w8 

6.4 
7.2 

7.7 
&0 
8.0 
8.4 

3.9 
4.3 

5.6 
6.8 

a8 

9.9 
10.1 
9.8 
8.8 
7.7 

6.6 
6.1 
6.5 
5.2 
4.9 

4.7 
4.4 
4.2 
4.0 
3.8 

3.5 
3.3 
3.1 
3.4 
5.0 

6.2 
7.6 
8.0 
11.9 
14.6 
17.0 

9.0 
9.0 
8.4 
7.7 
7.0 

6.5 
6.2 
6.1 
5.9 
5.7 

5.4 

5.0 

4.8 
5.6 
6.8 

7.0 
7.6 
9.1 
10.2 
10.2 

9.8 
9.2 
9.6 
&8 
7.6 

7.1 
7.0 
7.7 

17.0 
17.1 
17.8 
18.9 
18.2 

1&4 
13.4 
10.2 
8.2 
7.0 

6.4 
6.4 
6.3 
6.2 
7.7 

8.5 
8.7 
8.5 
7.8 
7.0 

6.7 
6.6 
6.7 
11.6 
20.0 

22.9 
24.0 
24.3 

9.5 
11.8 
12.2 
12.2 
12.2 

12.2 
13.5 
12L6 
11.5 
10.6 

10.1 
9.4 
8.5 
7.6 
6.8 

6.8 
7.3 
7.4 
8.0 
9.8 

12.8 
15.5 
17.9 
18.4 
17.9 

17.6 
17.2 
16.0 
13.8 
11.6 
9.7 

24.4 
26.4 
27.6 
28.1 
28.7 

29.0 
29.3 
29.4 
28.8 
28.0 

26.8 
25.6 
24.0 
22.2 
20.2 

18.9 
16.8 
16.0 
15.8 
16.9 

20.9 
22.2 
22.1 
21.8 
21.1 

21.0 
21.6 
22.3 
22.6 
21.1 
18.6 

9.4 
9.2 
8.5 
7.7 
7.0 

6.4 
6.4 
8.6 
14.7 
16.0 

17.6 
17.2 
16.7 
17.6 
22L1 

25.7 
26.0 
25.2 
23.9 
23.3 

22.9 
22.4 
23.6 
24.2 
23.5 

22.8 
21.9 
20.9 
20.2 
20.0 

16.7 
15.4 
15.4 
15.2 
15.1 

15.1 
14.8 
14.1 
12: 9 
11.4 

11.2 
11.6 
U.O 
10.9 
10.8 

10.1 
9.2 
8.3 
7.5 
6.9 

6.6 
6.9 
6.8 
6.3 
6.2 

6.4 
7.5 
8.0 
7.6 
7.6 

20.0 
20.0 
20.0 
20.2 
19.8 

19.2 
17.9 
16.7 
15.6 
14.5 

13.0 
11.0 
9.2 

ao 

7.1 

6.6 
6.0 
5.6 
5.3 
5.0 

4,7 
4.4 
4.2 
3.9 
3.7 

3.5 
3.4 
3.2 
3.2 
3.1 
3.0 

10.0 
11.8 
12.8 
12.8 
11.5 

10.0 
8.3 
7.4 
6.6 
6.2 

6.0 
5.6 
5.3 
5.0 
4.8 

4.5 
4.2 
4.0 
3.7 
3.5 

3.4 
3.3 
3.2 
3.1 
3.0 

3.0 
2.9 
3.0 
2.9 
2.7 
2.7 

2.9 
2.7 
2.6 
2.5 
2.4 

2.6 
2.8 
2.7 
2.7 
2.6 

2.7 
2.9 
2.5 
2.4 
2.5 

3.0 
3.4 
3.7 
3.4 
2.9 

2.6 
2.3 
2.0 
1.7 
1.5 

1.3 
1.2 
1.1 
1.0 
.9 

2.6 
2.4 
2.2 
2.0 
2.0 

2.1 
2.3 
2.7 
3.1 
3.0 

3.0 
3.0 
3.0 
2.8 
2.5 

2.2 
1.9 
1.6 
1.5 
1.5 

1.7 
2.1 
2:3 
2.2 
2.3 

2.7 
3.0 
3.0 
2.9 
3.7 

a9 

1.0 
1.4 
1.6 
1.6 

1.4 
1.2 
1.2 
1.0 
.8 

.7 
.6 
.9 
1.2 
1.0 

.8 
1.0 
1.2 
1.3 
1.6 

1.4 
1.2 
1.1 
.9 
.8 

.8 
.7 
.8 
1.2 
1.7 
2.4 

2.8 
2.9 
2.8 
3.1 
3.1 

3.0 
2.8 
2.8 
3.0 
3.0 

3.4 
3.6 
3.7 
4.2 

6.2 

6.5 
7.8 
10.1 
11.0 
10.2 

8.2 
&4 
6.6 
6.0 

4.8 

6.8 
7.3 
7.9 
7.4 
6.8 
5.8 

3.6 
6.0 
6.4 
6.1 
4.2 

8.2 
2.6 
2.0 
1.6 
1.2 

1.2 
1.7 
2.1 
1.7 
1.2 

.9 

.8 

.6 

.4. 

.2 

.1 

.1 
.1 
.0 
.0 

.2 

.2 

.6 
1.2 
2.6 
4.0 

4.8 
3.9 
3.4 
3.0 
3.0 

3.6 
3.7 
4.2 
4,0 
3.4 

3.0 
2.8 
2.4 
2.2 
2.2 

3.2 
4.7 
5.4 
6.S 
7.6 

7.6 
7.0 
6.1 
5.1 
4.2 

3.5 
3.0 
2.8 
2.7 
2.7 
2.5 

7  5 

J 

10.4 

1 

10.4 

4 

8.3 

5 

6.0 

e. 

4.6 

7 

3.6 

8, 

2.9 

9 

2.3 

M 

L8 

11 

1.4 

o 

1.2 

w, 

1.0 

14 

.8 

IS. 

.6 

6. 

.6 

.6 

ft. 

.6 

♦ 

.4 

D 

.8 

I 

.4 

L 

.6 

I 

.9 

1.1 



L2 

• . . . . 
t 

1.2 

P 

1.4 

S 

1.8 

» 

2.2 

2.0 



187S. 

2.3 

2.0 

1.7 

1.4 

1.3 

1.2 

1.1 

1.0 

.9 

.8 

.8 

.8 

.8 

.6 

.7 

.7 

1.2 

1.8 

6.4 

7.9 

7.5 

8.6 



ao 



I 

6.4 

i,              

4.9 

B 

a9 

7            

a3 

B    

2.8 

i 

2.6 

D 

2.2 

n 
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SURFACE  WATER  SUPPLY,  1913,  PART  HI. 


DaUff  gage  height ,  in  feet ,  of  Tennessee  River  at  Florence ^  Ala.,  for  the  years  ending 
Sept.  SO,  1872-191S— Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

F«b. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

187«. 
1       

2.0 
1.8 
1.7 
1.6 
1.5 

1.4 
1.8 
1.3 
1.4 
2.2 

3.0 
2.8 
2.4 
1.9 
1.7 

1.4 
1.2 
1.1 
1.0 
.9 

.8 
.8 
.7 
.7 

.7 
.6 
.5 
.5 
.6 
.4 

1.0 
.8 
.6 
.4 
.3 

.2 
.0 
.0 
.0 

-  .1 

-  .1 

-  .2 

-  .2 

-  .2 

-  .4 

-  .6 

-  .5 

-  .5 

-  .5 

-  .6 

-  .6 

-  .3 

-  .2 

-  .2 

-  .2 

-  .2 

-  .1 
.6 
.9 
.7 
.4 

a4 

:{ 

.8 
1.0 

L4 
1.8 
2.0 
2.7 
3.8 

4.1 
4.6 
4.7 
4.9 
6.7 

6.0 
5.8 
5.4 
5.2 
5.1 

4.7 
4.2 
4.1 
4.3 
5.3 

5.3 
5.4 
5.7 
5.6 
5.4 

.4 

.3 
.0 
.0 

-  .1 

-  .2 

=  1 

-  .2 

-  .2 

-  .2 

-  .2 

-  .2 

-  .3 

-  .3 

-  .3 

-  .2 

-  .3 

-  .3 

-  .4 

-  .2 

-  .8 

-  .2 

-  .1 
.0 

.2 
.4 

.8 
1.3 
1.2 

5.8 
5.1 
4.8 
4.6 
4.6 

5.4 
7.0 
8.4 
8.9 
8.5 

8.0 
7.5 
7.0 
6.6 
6.0 

5.5 
5.0 
4.5 
4.0 
3.7 

3.4 
3.2 
3.0 
2.9 
4.5 

7.0 
7.2 
9.8 
14.2 
17.8 
19.0 

1.0 
.8 
.6 
.5 
.5 

.6 
.6 
.4 
.2 
.2 

.1 
.1 
.1 
.0 

-  .1 

-  .2 

-  .2 
.0 
.0 
.2 

.4 

.3 
.2 
.3 
.3 

.2 
.3 

■i 

.6 
.9 

18.9 
.19.2 
19.7 
19.8 
19.0 

16.8 
13.4 

ia2 

8.2 
7.0 

6.4 
5.9 
5.4 
5.2 
4.9 

4.5 
4.4 
4.4 

7.2 
7.4 

7.6 
9.2 

lao 

10.2 
9.8 

9.0 
9.0 
9.9 

ia3 
lao 

9.9 

.9 
1.0 

.7 
.7 
.4 

.6 
.4 
.4 
.2 
.7 

2.4 
3.2 
3.6 
3.9 
4.2 

6.1 
8.8 
10.7 
12.4 
13.4 

15.0 
15.4 
16.6 
16.7 
15.8 

15.8 
16.2 
13.4 
10.4 
7.9 
0.4 

9.9 
11.1 
11.9 
11.9 
11.9 

11.3 
10.6 
9.5 
8.7 
S.2 

ai 

8.0 
8.0 

a9 
ia4 

ia7 

11.5 
12.4 
13.1 
13.1 

12.2 

ia4 

a8 

7.8 
7.4 

7.0 
6.8 
6.4 
6.0 

5.6 
5.0 
4.5 
4.3 
5.0 

6.1 
5.6 
5.2 
4.7 
4.2 

3.8 
3.6 
3.2 
3.0 
2.8 

2.7 
2.5 
2.3 
2.2 
2.0 

1.9 
1.8 
1.8 
1.6 
1.6 

1.5 
1.5 
1.5 

5.7 
^3 
5.1 
4.8 
4.6 

4.3 
4.3 
4.1 
4.2 
4.1 

4.3 
5.4 
6.0 
5.8 
5.6 

5.8 
11.7 
14.1 
14.8 
15.2 

14.7 
13.7 
12.0 

las 

11.3 

11.9 
12.1 
12.8 
13.0 
12.6 
12.0 

1.5 
1.6 
1.8 

2.1 
2.4 

3.0 
3.6 
3.6 
3.5 
4.4 

5.7 
7.8 
9.6 
10.1 
9.8 

8.9 
8.5 
8.3 
8.0 
7.4 

6.9 
6.6 
6.4 
6.0 

6.8 

5.8 
6.0 
6.2 
7.1 
8.7 

lao 

11.8 
14.8 
15.1 
14.6 
13.5 

12.0 
10.4 
8.9 
7.8 
7.1 

6.5 
6.0 
5.6 
5.7 
6.1 

6.6 
7.6 
9.0 

a9 

8.2 

7.5 
6.9 
6.4 
5.9 
5.4 

5.0 
4.7 
4.6 
4.3 
4.2 

ia2 

10.3 
10.6 
9.2 
&9 

8.8 
8.3 
13.9 
17.8 
19.4 

19.2 
17.9 
17.7 
17.9 
17.8 

17.1 
16.9 
14.5 
13.6 
12.1 

10.4 
9.7 
9.8 
10.2 
10.4 

10.0 
11.0 
14.7 
15.6 
14.5 

4.6 
7.5 
12.2 
13.1 
13.0 

12.8 
11.6 
11.3 
11.7 
12.5 

13.0 
13.6 
13.7 
13.2 
12.1 

ia2 

8.6 
7.6 
6.3 
6.1 

5.6 
5.3 
5.4 
6.2 
5.0 

4.9 
&0 
5.1 
5.3 
5.6 
6.6 

13.2 
12.0 

ia4 

8.8 
7.8 

7.1 
6.4 
6.0 
5.9 
5.8 

5.7 
5.7 
5.9 
6.0 
5.8 

5.2 
4.8 
4.3 
4.0 
3.7 

3.5 
3.3 
3.1 
2.9 
2.7 

2.6 
2.4 
2.3 
2.1 
1.9 
1.8 

7.4 
6.9 
6.2 
5.8 
&5 

5.2 
5.4 
5.5 
5.5 
5.2 

4.7 
4.1 
3.6 
3.7 
3.7 

3.5 
3.5 
3.2 
4.5 
9.5 

11.4 
12.4 
12.4 

ia4 

7.8 

6.4 
5.6 
5.0 
5.3 
5.2 

1.6 
1.6 
1.5 
1.4 
1.3 

1.2 
1.1 
1.2 
2.0 
3.2 

2.8 
2.4 
2.0 
1.9 
2.3 

3.8 
5.0 
.   3.9 
3.6 
3.0 

2.6 
2.5 
2.4 
2.4 
2.6 

3.0 
2.9 
2.4 
2.0 
1.7 

&0 
4.8 
4.4 
4.0 
4.0 

4.6 
5.2 
5.2 
5.0 

4.8 

4.6 
4.1 
4.0 
3.6 
3.2 

2,9 
3.0 
2.7 
2.6 
2.7 

2.6 
2.6 
2.9 
2.8 
2.8 

2.8 
2.6 
2.3 
2.8 
2.8 
2.0 

1.5 
1.5 
1.8 
1.9 
1.7 

1.4 
1.2 
1.0 
.9 
.7 

.6 
.7 
.8 
.6 
.5 

.6 
1.1 
1.1 
3.9 
3.2 

2.1 
1.6 
1.5 
2.2 
3.0 

3.1 
3.2 
3.3 
3.0 
2.7 
2.3 

1.8 
1.6 
1.7 
2.2 
3.6 

3.2 
3.1 
3.1 
3.4 
8.7 

3.3 
3.0 
2.7 
2.9 

2.8 

2.5 
2.1 
1.8 
1.8 
1.8 

L7 
1.6 
1.5 
1.4 
1.2 

1.1 
1.0 
.9 
.9 
.9 
.8 

1.8 
1.5 
1.2 
1.0 

as 

2 

.8 

3 

4 

5 

0    

7 

8    

9    

10 

11 

12    

13    

14 

16 

16 

17 

18 

19 

20 

21 

22 

28 

24 

26 

26 

27 

28 

20 

80 

31 

1877. 
1        

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

&2 

21 

4.2 

22 

3.4 

23 

12 

24 

L8 

26 

1.7 

26 

1.5 

27    

1.3 

28 

20 •. 

L3 

30 

2.0 

31 
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yetb/gage  height,  in  feet,  of  Tennessee  River  at  Florence,  Ala.,  far  the  years  ending 
Sept.  SO,  ISTB-lSlS—Oontmned. 


\^— ; 

Oct. 

^©▼. 

I>ec. 

Jan. 

Feb. 

Mar. 

Apt. 

May. 

June. 

July. 

Aug. 

Sept. 

vm 

2.0 

1.6 

1.1 

.6 

1.4 
2.4 
5.4 
5.3 

8.2 

5.8 
&6 
49 
43 

39 
39 
44 

49 
5.2 

4.9 
45 
4.0 
3.6 
8.3 

3.0 
2.8 
2.6 
2.4 
2.2 

2.0 
2.0 
1.8 
2.3 
5.6 

5.2 
5.1 
5.9 
6.7 
8.0 
9.4 

11.4 
11.4 
11.3 

ia7 

10.0 

89 
80 
7.2 
7.0 
89 

9.1 
88 
86 
87 
82 

82 
83 
84 
84 
80 

7.5 
6.8 
6.4 
6.0 
80 

82 
83 
80 
84 
47 
42 

9.3 
88 
82 
81 
80 

7.3 
8  4 
88 
81 
46 

46 
47 
83 
87 
83 

9.1 
88 
80 
7.1 
86 

83 
89 
84 

80 
48 

49 
80 
80 
84 
84 
84 

41 
40 
46 
49 
83 

82 
81 
4.? 
88 
88 

ia8 

144 
19.3 
280 
19.5 

19.4 
19.8 
2a4 
21.4 
21.4 

20.4 
17.8 
180 
12.4 
182 

85 
7.4 
86 
88 
84 
9.1 

7.0 
89 
9.8 
9.7 
8.8 

7.6 
88 
81 
88 
84 

7.0 
82 
9.1 
9.1 
8.5 

7.6 
7.0 
85 
81 
88 

82 
9.0 
9.7 
9.9 
183 

11.6 
12.2 
11.8 

9.4 
9.6 
9.7 

9.8 

lao 

11.2 
10.6 
18  2 
18  0 
9.6 

9.4 
9.4 
87 
7.8 
7.2 

88 
87 
10.1 
12.1 
13.1 

13.7 
13.6 
12.8 
12.2 
11.2 

184 
184 
103 

182 
85 
7.2 
86 
82 

88 
88 
89 
88 
85 

84 
87 
7.3 
7.8 
7.4 

7.4 
7.7 
7.8 
7.3 
85 

87 
81 
46 
43 
40 

87 
3.4 
87 
80 
85 
80 

9.9 
9.2 
86 
8.3 
7.6 

89 
82 
86 
82 

48 

46 
43 
42 
40 
3.8 

3.8 
40 
46 
48 
45 

82 
89 
9.2 
9.6 
9.0 

82 
80 
7.4 
88 
82 
89 

46 
42 
8.9 
8  7 
85 

84 
3.3 
3.3 
3.5 
3.8 

88 
88 
44 
82 
86 

86 
82 
47 
43 
84 

7.8 
7.3 
8  7 
182 
12.2 

18  6 
12.8 
11.1 
9.2 
7.8 

85 
83 
85 
80 
83 

84 
81 
85 
81 
83 

7.4 
80 
81 
7.9 
7.5 

7.2 
7.4 
7.5 
7.4 
7.2 

88 
84 
80 
87 
84 

80 
46 
42 
40 
88 

7.0 
83 
86 
81 

48 

46 
46 
44 
45 

48 

80 
48 
44 
41 
3.7 

3.4 
3.2 
80 
3.0 
2.8 

2.8 
81 
3.8 
45 
41 

89 
81 
2.8 
2.4 
2.2 
2.2 

8  4 

8  2 
3.0 
2.9 
2.9 

2.7 
2.6 
2.5 
2.4 
3.4 

87 
84 
2.9 
3.0 
81 

3.0 
4.0 
86 
84 
8  4 

86 
8  8 
8  8 
8  6 
84 

80 
2.7 
2.5 
2.2 
1.9 
1.7 

2.2 
2.3 
2.3 
2.2 
2.1 

1.7 
1.5 
1.3 
1.4 
1.4 

1.4 
1.2 
1.3 
1.4 
1.4 

1.6 
1.8 
2.2 
2.4 
1.9 

1.7 
1.4 
1.2 
1.0 
1.0 

.9 
1.0 
1.0 
1.0 

.8 

1.5 
1.5 
1.5 
1.8 
1.6 

1.5 
1.4 
1.3 
1.2 
1.1 

1.0 
.9 

.8 
.8 
.8 

1.0 
1.1 
1.1 
1.1 
1.0 

1.0 
.8 
.8 
.6 
.6 

.6 
.4 
.4 
.3 
.2 

0.8 
.7 
1.2 
1.5 
1.1 

1.2 
1.2 
1.0 
.9 
1.0 

.8 
.5 
.6 
.6 
.6 

.5 
.4 
.3 
.3 
.4 

.3 
.2 
.1 
.0 
.0 

-  .1 

-  .2 

-  .2 

-  .1 

-  .2 

-  .2 

.2 
.2 
.2 
.1 
.2 

.2 
.2 
.2 
.1 
.1 

.1 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.3 
.2 

.2 
.2 
.1 
.0 
.1 

.3 
.4 
.4 

.2 
.4 
.3 

-0.2 

-  .3 
.0 
.6 

1.1 

1.1 
1.0 
.8 
.6 
.3 

.1 
.0 
.0 

-  .1 

-  .2 

-  .2 

-  .2 
.0 
.4 

1.1 

1.3 

1.0 

.8 

.6 

.2 

.2 
1.2 
1.2 
1.0 
.6 
.5 

.3 
.6 
.5 
1.2 
1.9 

2.1 
2.4 
2.6 
2.6 
2.0 

1.6 
1.3 
1.2 
1.2 
1.1 

1.0 
.8 
.7 
.4 

.4 

.6 
1.6 
2.2 
2.0 
1.7 

1.3 
1.0 
.8 
1.1 
1.6 
1.8 

85 

*- 
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SURFACE  WATER  SUPPLY,  1913,  PART  HI. 


DaHif  gage  neight,  infut,  of  Tennessee  River  at  Florence^  Ala,,  for  the  years  ending 
Sept.  SO,  1872-1913— ContiDued. 


Day. 

Oct 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1880. 
1 

-0.5 

-  .5 

-  .5 

-  .5 

-  .5 

-  .5 

-  .4 
.0 
.3 

-  .1 

-  .3 

-  .3 

-  .4 

-  .2 
.0 

.4 
.8 
1.2 
1.0 
.8 

.7 
6.3 
7.8 
6.8 
5.5 

4.3 
3.3 
2.6 
2.2 
1.9 
1.6 

.5 

.8 

1.3 

1.6 

1.3 

1.1 
.9 
.7 
.6 
.5 

.4 
.3 
.3 
.3 
.3 

.2 
.2 
.2 
.2 
.1 

.1 
.0 
.0 
.1 
.1 

.1 

.0 

.1 
.1 

.6 
1.3 

1.3 
1.1 
1.0 

2.1 
3.7 
3.2 

3.4 
3.5 
3.3 

2.8 
2.3 

2.0 
1.6 
1.6 
1.9 
2.2 

.8 
.5 
.4 
.5 
.7 

.9 
1.4 
1.6 
1.2 
1.7 

3.1 
3.3 
2.9 

2.8 
2.8 

2.7 
2.5 
2.3 
2.1 

1.8 

1.6 
1.3 
1.2 
1.1 
.9 

.8 

.8 

.9 

3.6 

7.5 

2.3 
2.5 
3.5 
3.6 
3.6 

6.2 
8.6 
7.8 
6.6 
5.9 

7.6 
11.2 
13.0 
13.6 
14.4 

14.0 
13.1 
12.9 
12.8 
12.2 

10.8 
9.0 
9.1 
12.5 
13.5 

14.6 
15.0 
15.0 
14.8 
14.2 
12.8 

10.7 
15.4 
16.4 
16.2 
16.9 

18.1 
17.5 
16.9 
14.6 
13.7 

12.2 
10.2 
8.0 
6.6 
5.6 

5.2 
6.0 
6.8 
7.1 
6.9 

7.0 
6.9 
6.5 
6.0 
5.6 

5.4 
5.5 
5.4 
5.2 
5.1 
4.7 

lao 

8.3 
6.8 
6.0 
5.3 

5.0 
9.3 
11.0 
14.2 
14.3 

13.2 
12.2 
10.8 
9.6 
8.5 

7.6 
6.8 
6.4 
6.0 
5.5 

5.2 
5.2 
5.4 
5.6 
6.3 

4.8 
4.5 
4.2 
3.0 
3.7 
3.5 

4.4 

4.0 
3.5 
3.0 

2.8 

3.1 
3.9 
5.1 
6.4 
7.7 

8.9 
9.5 
9.4 
9.3 
9.2 

8.9 
8.3 
7.6 
7.3 

7.8 

11.0 
12.1 
12.4 
13.0 
13.4 

13.0 
11.8 
9.9 
8.1 
6.8 
6.0 

8.4 
8.4 

4.7 
6.7 
6.6 

6.3 
6.1 
5.8 
5.2 
4.8 

4.4 

4.1 
4.8 
6.3 
6.7 

7.3 
11.4 
13.2 
14.2 
14.3 

12.8 
9.6 
7.5 
6.4 
5.7 

5.5 
7.2 
6.3 
6.2 

5.4 
5.3 
5.4 
5.5 
6.9 

7^8 
7.8 
7.4 
7.7 
8.2 

9.8 
U.6 
12.5 
13.1 
13.6 

13.8 
13.4 
12.1 
11.4 
12.0 

10.6 
10.4 
10.7 
10.6 
10.2 

9.1 
8.0 
7.4 

7.4 

7.7 
7.5 
8.8 
11.0 

12.0 
12.6 
15.0 
15.7 
15.2 

15.1 
15.8 
18.0 
19.2 
20.6 

23.6 
24.4 
24.5 
23.8 
23.1 

22.8 
22.6 
22.4 
21.9 
20.7 

18.2 
14.7 
11.0 
8.8 

7.7 
6.9 

7.4 
7.4 
7.3 
7.1 
6.6 

6.1 
5.7 
5.4 
5.1 
5.0 

4.8 
4.8 
4.6 
4.6 
4.5 

4.8 
10.2 
14.1 
15.3 
17.2 

17.4 
16.7 
16.2 
15.1 
13.2 

n.o 

9.2 
8.0 
7.4 
7.1 
7.2 

6.4 
6.2 
11.0 
14.5 
15.3 

14.5 
14.0 
13.2 
11.8 
10.2 

9.0 
7.9 
7.1 
6.4 
5.8 

5.5 
6.0 
6.6 
8.3 
9.9 

10.2 
10.0 
9.8 
9.5 
8.8 

9.1 
11.4 
11.2 
11.4 
12.0 

6.9 
6.5 
6.3 
6.2 
6.2 

6.0 
5.7 
5.8 
6.1 
6.0 

5.7 
6.0 
8.6 
12.5 
13.6 

13.6 
13.6 
13.4 
12.6 
11.1 

9.4 
8.3 
7.4 
6.8 
6.5 

6.4 
7.1 

8.2 

8.8 
8.7 

11.7 
11.2 
10.9 
10.4 
9.8 

9.0 
8.0 
7.0 
6.3 
5.6 

5.0 
4.6 
4.4 
4.1 
3.9 

3.7 
3.5 
3.3 
3.1 
2.8 

2.6 
2.6 
2.8 
2.5 
2.6 

3.2 
3.6 
4.2 
4.8 
4.8 
4.4 

8.2 
7.6 
7.3 
6.6 
6.4 

6.8 
7.8 
6.6 
6.0 
5.8 

5.3 
5.0 
4.8 
4.4 
4.0 

3.7 
3.5 
3.3 
3.0 
2.8 

2.6 
2.5 
3.1 
3.1 
3.0 

3.3 
3.2 
3.1 
2.8 
2.6 
2.5 

4.3 
4.2 

4.8 
4.8 
4.5 

4.3 
3.8 
3.5 
3.3 
2.9 

2.6 
2.4 
2.2 
2.0 
1.9 

1.7 
1.6 
1.5 
1.3 
1.2 

1.1 
1.1 
1.0 
1.0 
.9 

.9 
.8 
.8 
1.1 
1.3 

2.2 
2.2 
2.1 
2.0 
2.1 

2.1 
2.4 
2.5 
3.0 
3.8 

3.4 
3.2 
3.2 
3.2 

2.8 

2.4 
2.2 
2.1 
2.2 
2.2 

2.2 
2.0 
1.9 
1.8 
1.6 

1.6 
1.7 
1.6 
2.0 
1.5 

LI 
.9 
.9 
1.2 
1.9 

1.9 
3.6 
4.4 
3.9 
3.5 

3.1 
2.6 
2.2 
1.9 

1.7 

1.7 
1.5 
1.2 
1.2 
1.6 

1.7 
1.5 
1.2 
1.0 
.8 

.8 
.9 
1.1 
1.4 
1.2 
1.1 

1.4 
1.4 
1.4 
1.3 

1.4 

1.7 
1.9 
1.9 
1.7 
1.5 

1.3 
1.1 
1.0 
.0 
.8 

.7 
.7 
.8 
.8 
.9 

.9 
.9 
.8 
.9 
1.1 

.9 
.8 
.6 
.6 
.6 
.8 

as 

.5 
.4 
.3 

.2 
.2 
.4 

1.0 
1.6 

2.0 
2.0 
1.7 
1.5 
1.6 

1.8 
2.1 
2.0 
1.6 
L3 

1.1 
1.0 
1.4 
1.4 
1.3 

1.4 
1.4 
1.3 
1.2 
1.2 
1.2 

.5 
.4 

.4 
.8 

.4 

.4 
.4 

.6 

.7 

1.8 

1.2 

1.0 

.8 

.6 

.5 

.5 
.5 
.5 
.5 
.4 

.4 
.3 
.3 
.4 
.4 
.4 

1  0 

2 

1  i 

3:::::::::::::: 

1  7 

4 

L4 

5 

LS 

A 

1  0 

7 

1  1 

8 

i.a 

9 

1  4 
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11 
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12 

1  1 

13 

1  0 

14 
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I  3 

l(J 

1  S 

17 
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18 

1  5 

19 

1.3 

20 

1  1 

21 
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22 
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24 

.4 
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DaUif  gage  height,  in  feet,  of  Tennessee  River  at  Florence,  Ala.,  for  the  years  ending 
Sept.  SO,  1872-1913— Contmned. 


D»y. 

Oct 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.5 
1.4 
1.4 
1.4 
1.4 

1.2 

1.0 
.9 
.8 
.7 

.6 
.6 
.5 
.4 
.4 

.4 
.4 
.4 

.4 
.4 

.4 

.4 
.4 
.5 
.5 

.5 
.5 
.6 
.8 
1.2 
1.1 

1.7 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.5 
1.6 
1.4 

1.4 
1.4 
1.4 
1.4 
1.3 

1.2 
1.2 
1.2 
1.2 

1.2 

1.2 
1.2 
1.2 
1.6 
2.1 

2.1 
1.9 
1.8 
1.6 
1.6 
1.4 

1.4 
1.8 
2.3 
5.0 
5.8 

5.5 
5.0 
4.1 
4.0 
4.3 

4.0 
4.2 
4.9 
5.2 
5.2 

5.0 
4.7 
4.3 
3.8 
3.3 

3.0 
2.8 
2.8 
4.6 
4.4 

4.4 

5.8 
6.7 
6.8 
6.3 

1.4 
1.3 
1.2 
1.2 
1.4 

1.6 
1.6 
1.5 
1.4 
1.3 

1.3 
1.3 
1.2 
1.2 
1.2 

1.2 
1.2 
1.4 
1.6 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.8 
1.7 
1.7 
1.8 
2.1 

5.4 
4.6 
4.0 
3.7 
3.8 

4.4 

4.4 
4.2 

4.0 
3.6 

3.2 
3.0 
2.7 
2.6 
3.1 

6.0 
8.0 
10.5 
11.0 
10.8 

9.9 
9.6 
12.0 
14.4 
15.2 

15.4 
14.6 
13.5 
12.2 
11.5 
11.3 

2.4 
2.6 
2.8 
2.9 
2.7 

2.4 
2.2 
2.0 
1.9 
1.9 

1.8 
1.8 
1.8 
1.8 
1.8 

2.0 
2.1 
2.1 
2.1 
2.2 

2.0 
2.0 
2.2 
2.8 
3.6 

5.3 
6.4 
6.3 
5.7 
4.9 
4.2 

11.4 
11.4 
11.0 
10.2 
9.2 

8.8 
11.4 
13.5 
15.3 
16.6 

18.4 
19.8 
20.6 
23.2 
22.9 

23.8 
26.0 
26.7 
27.9 
27.3 

28.4 
29.6 
28.7 
28.0 
26.9 

25.6 
25.0 
24.7 
25.6 
23.9 
21.8 

3.6 
3.2 
2.8 
2.8 
2.8 

3.0 
3.7 
5.6 
7.0 
8.6 

9.2 
9.1 
8.3 
7.4 
8.0 

9.0 
10.4 
11.8 
12.5 
13.2 

16.2 
18.2 
18.4 
18.4 
18.8 

19.6 
20.0 
20.3 
19.4 
17.0 
14.6 

20.6 
19.6 
19.2 
20.2 
21.8 

21.4 
20.0 
19.0 
19.1 
19.3 

18.8 
17.8 
17.7 
19.9 
19.3 

18.3 
17.5 
16.9 
16.4 
15.7 

15.2 
14.8 
13.6 
12.4 
11.2 

10.2 
9.3 
9.1 

12.2 
9.7 
7.3 
6.8 
6.2 

6.2 
6.3 
7.3 
7.3 

8.1 

10.0 
11.2 
12.0 
11.5 
10.7 

10.3 
10.0 
9.6 
9.0 
8.4 

7.9 
7.8 
7.8 
7.8 
9.3 

9.3 
8.8 
8.3 

11.6 
12.4 
12.7 
13.4 
14.0 

14.5 
15.2 
13.9 
14.7 
18.0 

17.0 
16.0 
15.8 
15.6 
14.6 

13.2 
11.8 
10.4 
9.3 
8.6 

8.3 

8.1 
7.9 
7.6 
7.4 

7.2 
7.2 
7.8 
8.3 
8.8 
9.6 

7.8 
7.2 
6.5 
6.0 
5.5 

5.2 
6.0 
7.5 
7.5 
7.6 

7.9 
7.9 
7.3 
6.7 
6.4 

6.0 
5.6 
5.1 
4.8 
4.5 

4.3 
4.0 
3.9 
3.7 
3.7 

3.6 
3.9 
4.4 

4.7 
4.8 
5.1 

•9.9 
9.5 
8.7 
7.8 
7.0 

6.4 
6.0 
6.0 
7.4 
7.0 

6.8 
6.8 
7.0 
7.0 
6.6 

6.2 
5.7 
5.2 
5.0 
4.7 

4.5 
4.4 
5.6 
8.0 
8.6 

9.0 
8.7 
8.1 
7.7 
7.3 

7.1 
9.0 
11.2 
13.1 
14.2 

14.7 
14.9 
K6 
13.2 
13.1 

13.0 
13.3 
14.5 
14.0 
13.6 

13.5 
13.1 
12.2 
12.0 
12.0 

11.5 
11.1 
12.2 
14.0 
15.2 

15.8 
16.5 
16.9 
17.5 
17.5 

6.6 
5.9 
5.3 
4.9 
4.5 

4.2 
4.0 
3.8 
3.6 
8.6 

8.0 
6.2 
5.3 
5.0 
5.2 

5.0 
4.7 
4.7 
5.3 
5.6 

5.2 
5.1 
5.3 
4.7 
4.2 

4.0 
4.2 
4.3 
5.4 
5.6 
6.2 

16.4 
13.8 
10.8 
8.8 
7.5 

6.6 
6.0 
5.5 
5.0 
4.8 

4.4 

4.2 
4.0 
3.8 
3.8 

3.6 
3.5 
3.3 
3.2 
8.1 

3.1 
3.1 
3.0 
2.9 
2.8 

3.0 
3.0 
3.1 
2.9 
2.8 
2.8 

6.4 
6.7 
6.4 
6.3 
6.7 

6.6 
6.0 
5.6 
5.0 
4.4 

3.9 
3.5 
3.2 
2.9 
2.8 

2.7 
2.7 
3.0 
3.0 
3.1 

4.1 
5.0 
4.9 
4.3 
3.8 

3.6 
3.6 
3.4 
3.1 
3.0 

2.8 
2.6 
2.5 
2.4 
2.4 

2.2 
2.2 
2.1 
2.3 
2.5 

3.3 
3.6 
4.2 
5.0 
4.5 

4.8 
4.8 
4.7 
4.2 
3.7 

3.2 
2.8 
2.6 
2.2 
2.2 

2.2 
2.2 
2.5 
2.4 
2.2 

2.9 
2.9 
2.9 
3.4 
3.6 

4.2 
4.5 
4.2 
4.0 
3.6 

3.2 
2.9 
3.0 
3.0 
2.4 

2.4 
2.6 
3.1 
3.8 
3.4 

3.1 
2.6 
2.5 
2.5 
2.5 

2.4 
2.2 
2.2 
2.1 
2.3 
2.1 

2.2 
2.4 
2.4 
2.2 
2.1 

2.0 
1.8 
1.7 
1.6 
1.5 

1.7 
1.7 
1.7 
1.8 
1.8 

2.2 
2.2 

2.0 
1.9 
1.7 

1.6 
1.6 
1.5 
1.4 
1.2 

1.2 
1.0 
1.0 
.9 
.9 
1.0 

2.2 
2.2 
2.4 
3.2 
3.3 

3.7 
4.0 
4.0 
3.8 
3.6 

3.1 
2.9 
2.7 
2.5 
2.4 

2.2 
2.4 
2.6 
2.1 
2,0 

2.2 

2.8 
2.8 
2.6 
2.2 

2.2 
2.2 
2.0 
2.0 
2.1 
2.4 

1.1 
1.2 
1.3 
1.0 
1.0 

.9 

.9 

1.0 

1.0 

1.0 

1.0 
1.0' 
1.0 
1.0 
.0 

1.1 
1.2 
1.1 
1.0 
1.1 

1.3 
1.4 
1.4 
1.3 
1.1 

1.0 
.9 

.8 
.8 
.8 
.8 

2.6 

J 

2.8 

3 

3  2 

i. 

3  9 

s 

4.0 
4  0 

< 

7 

3  4 

8 

3.0 

9 

2  8 

» 

2.8 

u 

2.4 

B. 

2.6 

u ; 

2.8 

u. 

5  0 

15 

10.0 
11  7 

Ml 

i; 

11  5 

IS. 

9.4 
6.6 

tt. 

at 

4  7 

n 

3  7 

a. 

3  0 

8 

2  7 

M 

2.6 

s 

2  4 

». 

2.3 

r 

s 

2.2 
2  0 

»... 

2.0 
1  8 

K) 

n 

U83. 
L 

.8 

2 

.8 
.8 

3.... 

4. 

S 

6. 

7 

8. 

9 

10. 

U 

12 

13 

U. 

U 

1«. 

17 

18 

19 

30 

21 

a. 

a 

H. 

a 

i!o 

1.0 
1.0 

a 

a 

a 

a 

a 

n 
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SURFACE  WATER  SUPPLY,  1913,  PART  m. 


Daily  gage  height^  infeet^  of  Tennessee  River  at  Florence,  Ala.,  for  the  yean  ending 
Sept.  SO,  1872-1913— Gontmued, 


Day. 

Oct. 

Not. 

D«c, 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1884. 
1 

1.2 
1.3 
1.3 
1.1 
1.0 

1.0 
1.0 
.9 
.9 
1.0 

1.2 
2.8 
2.6 
2.0 
1.6 

1.3 

1.1 

1.0 

.9 

.9 

.9 
.8 

.8 
.8 
.8 

.6 
.6 
.6 
1.1 
1.8 
1.8 

.4 
.4 

.4 
.4 
.4 

.4 
.4 

.4 
.4 

.4 

.4 
.4 
.4 
.4 

.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.2 
.2 

.2 
.2 
.2 
.3 
.6 
.6 

1.3 

1.2 
1.2 
1.6 
1.8 

1.8 
1.6 
1.3 
1.2 
1.0 

1.3 
1.8 
2.8 
2.4 
2.1 

1.9 
2.0 
2.0 
1.0 
1.6 

1.6 
1.6 
2.8 
4.2 
6.1 

8.4 
9.5 
8.7 
7.2 
5.8 

'.6 
.6 
.8 

4.8 
4.1 
3.5 
3.1 
2.8 

2.4 
2.3 
2,4 
4.2 
4.6 

4.4 
4.1 
3.7 
3.5 
3.2 

3.0 
2.7 
2.7 
2.7 
3.3 

3.8 
3.9 
4.0 
4.9 
9.0 

8.8 
8.6 
0.2 
9.7 
9.7 
8.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
1.0 
1.3 
1.5 

1.9 
2.0 
2.5 
2.6 
2.8 

3.2 
6.6 
6.2 
8.1 
9.8 

9.6 
8.5 
7.2 
5.8 
4.8 
4.0 

7.8 
6.8 
6.1 
6.6 
6.1 

4.8 
4.6 
4.1 
3.6 
3.4 

3.2 
6.2 
6.2 
6.7 
9.0 

11.2 
10.8 
10.8 
11.6 
12.6 

12.4 
12.1 
11.9 
12.9 
13.4 

12.9 
11.3 
10.8 
9.7 
9.0 
8.3 

3.4 
3.0 
2.8 
2.6 
2.5 

2.8 
3.8 
4.4 
5.0 
&3 

6.7 
6.2 
8.3 
9.3 
11.6 

14.0 
16.2 
17.6 
17.7 
17.8 

17.7 
17.4 
16.1 
14.4 
11.2 

10.9 
11.4 
12.1 
11.8 
11.2 
10.1 

11.0 
12.0 
13.0 
14.2 
15.0 

16.4 
16.6 
17.6 
20.7 
21.4 

22.6 
22.6 
23.0 
24.0 
24.2 

24.0 
23.7 
23.2 
22.6 
22.0 

21.2 
20.4 
19.7 
19.0 
18.0 

16.0 
13.5 
11.4 
10.2 

8.9 
8.0 
7.0 
6.3 
5.8 

6.5 
6.3 
5.2 
5.4 
5.9 

6.7 
6.4 
6.7 
7.2 
7.2 

7.2 
7.0 
6.5 
6.5 
5.9 

5.5 
5.2 
4.8 
5.0 
5.2 

6.8 
7.6 
7.9 

0.1 
8.4 

8.1 
7.8 
7.7 

12.5 
14.7 
19.1 
21.0 
21.3 

21.2 
23.2 
24.6 
26.2 
25.2 

24.9 
24.5 
24.0 
23.3 
22.4 

21.0 
19.0 
17.6 
17.6 
17.3 

17.4 
17.3 
17.0 
16.1 
15.3 
14.2 

7.8 
7.5 
7.2 
6.8 
6.4 

6.2 
6.0 
5.8 
5.4 
4.9 

4.6 
4.2 
4.1 
4.3 
4.2 

4.4 

4.6 
6.2 
6.0 
6.4 

6.4 
6.0 
5.6 
5.2 
4.8 

4.5 
4.3 
4.1 
4.1 
4.6 
4.6 

13.0 
11.2 
10.3 
8.8 
8.0 

7.6 
7.0 
6.7 
6.2 
6.0 

&6 
6.3 
6.2 
6.5 
14.2 

14.1 
13.5 
13.2 
13.6 
13.5 

12.0 

ia8 

10.2 
10.1 
10.6 

10.5 
10.6 
11.3 
12.7 
12.1 

4.6 
4.6 
4.8 
6.3 
6.4 

6.1 
6.0 
6.0 
4.9 
4.6 

4.4 

4.1 
3.9 
3.8 
3.5 

3.2 
3.1 
3.7 
4.6 
4.6 

4.6 
7.4 
9.3 

8.4 
6.8 

6.6 
4.7 
4.2 
3.8 
3.6 

11.3 

ia4 

9.6 
9.0 
8.6 

8.8 
9.3 
9.3 
9.2 
8.8 

7.9 
7.1 
6.3 
5.7 
5.3 

4.9 
4.6 
4.4 
4.2 
4.0 

3.7 
3.6 
3.6 
3.2 
3.2 

8.2 
3.1 
3.0 
3.0 
8.0 
8.2 

3.4 
3.2 
3.0 
3.0 
2.9 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
3.6 
3.6 
3.6 
3.2 

3.0 
2.7 
2.4 
2.4 
2.2 

2.2 
2.2 
2.1 
2.1 
2.8 

8.1 
4.0 
5.4 
6.6 
7.3 
9.0 

3.1 
8.0 
2.7 
2.7 
2.6 

2.6 
2.6 
2.6 
3.0 
3.5 

8.9 
8.7 
4.0 
6.0 
6.0 

6.2 
6.2 
6.8 
6.2 
4.6 

4.1 
3.7 
3.3 
2.9 
2.6 

2.6 
2.7 
3.0 
3.8 
5.4 

0.6 

ia2 

11.3 
11.3 

ia2 

8.0 
6.8 
6.2 
4.6 
4.2 

4.0 
3.6 
4.0 
4.4 
4.0 

3.7 
3.3 
3.6 
3.6 
3.0 

3.0 
4.6 
4.6 
4.0 
3.2 

8.0 
8.2 
8.6 
8.1 
8.0 

7.4 
7.7 
6.8 
6.9 
6.3 

6.0 
4.9 
4.7 
4.3 
4.3 

4.9 
4.4 

4.1 
3.8 
4.1 

8.8 
8.8 
8.4 
8.0 
2.6 

2.3 
2.2 
2.2 
2.2 
2.0 

1.8 
1.6 
1.8 
2.0 
2.5 
2.6 

2,7 
2.8 
3.1 
•    3.2 
3.2 

3.0 
4.0 
3.7 
3.6 
8.8 

3.8 
3.6 
3.5 
4.0 
3.6 

3.1 
2.8 
2.6 
2.5 
2.8 

2.8 
2.6 
2.0 
1.8 
1.7 

1.7 
1.7 
1.8 
1.6 
1.6 
1.6 

3.0 
4.0 
4.7 
6.8 
6.4 

6.3 
4.4 
3.9 
3.3 
2.7 

2.3 

^0 
1.9 
1.0 
2.0 

2.0 
1.9 
L7 
1.6 
1.5 

1.3 
1.3 
1.1 
1.1 
1.0 

1.0 
1.0 
1.1 
1.1 
1.1 
1.0 

1.6 
1.9 
1.9 
1.6 
1.5 

1.6 
1.4 
1.4 
1.6 
1.6 

1.4 
1.4 
1.5 
1.6 
1.3 

1.2 
1.4 
1.8 
2.4 
2.4 

2.0 
1.7 
1.4 
1.3 
1.1 

1.0 
.9 
.9 
.8 
.8 
.7 

1.0 

2 

1.0 

3 

1.0 

4 

1.4 

6 

L4 

6 

L2 

7 

1-1 

8 

1.1 

9 

1.0 

10 

.9 

11 

.8 

12 

.8 

13 

.8 

14 

.8 

15 

.8 

16 

.8 

17 

.8 

18 

.8 

19 

.7 

20 

.6 

21 

.6 

22 

.6 

23 

.6 

24 

.6 

26 

.6 

26 

.6 

27 

.6 

28 

.6 

29 

.5 

30 

.6 

81 

1886. 
1 

.8 

2 

.8 

3 

.7 

4 

.7 

6  . 

.7 

6 

.8 

7 

.8 

8 

.8 

9 

.7 

10 

.7 

11 

.7 

12 

.7 

13 

.7 

14 

.7 

16 

.7 

16 

.6 

17 

.6 

18 

.6 

19 

.6 

20 

.6 

21 

.6 

22 

.6 

28 

.6 

24 

.6 

26 

.8 

26 

1.0 

27 

1.0 

28 

1.0 

29 

1.0 

30 

LJ 

81 
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Dmfy  gage  heighty  in  feet j  of  Tennessee  River  at  Florence,  Ala,,  for  the  years  ending 
Sept.  SO,  1872-1913— Conthmed. 


Oct 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Ang. 

1.1 

4.8 

3.5 

3.7 

9.0 

7.3 

22.5 

4.5 

6.6 

5.9 

2.0 

1.2 

9.0 

3.5 

3.7 

8.3 

7.9 

23.8 

4.8 

5.3 

5.4 

2.0 

1.4 

10.0 

3.4 

4.8 

8.0 

8.0 

24.2 

4.3 

5.3 

6.1 

2.3 

2.1 

9.7 

3.4 

8.4 

7.8 

7.5 

24.3 

4.3 

6.3 

6.0 

2.5 

5.1 

8,2 

3.3 

12.4 

7.3 

7.0 

24.8 

4.8 

6.1 

7.0 

4.1 

4.6 

6.9 

3.6 

14.1 

6.7 

6.4 

26.4 

6.8 

5.1 

7.7 

6.2 

3.7 

6u8 

3.7 

15.0 

6.2 

6.8 

27.5 

7.3 

5.1 

7.7 

6.0 

3.0 

lao 

3.8 

15.3 

5.8 

5.5 

28.1 

8.7 

5.3 

7.7 

4.6 

2.6 

13.6 

5.2 

15.3 

6.4 

5.0 

28.0 

8.3 

5.6 

8.2 

4.3 

2.1 

14.9 

5.8 

14.5 

5.2 

4.6 

27.6 

8.2 

6.2 

8.8 

4.3 

1.7 

15.8 

6.4 

13.0 

5.0 

4.4 

26.8 

9.5 

7.0 

9.0 

4.2 

1.4 

16.3 

7.4 

10.4 

6.2 

4.2 

26.0 

10.6 

7.2 

8.6 

3.8 

1.2 

16.5 

8.3 

8.1 

6.8 

4.0 

25.3 

9.8 

8.4 

7.5 

3.4 

1.1 

16.1 

8.8 

6.4 

7.8 

4.0 

23.9 

9.5 

8.8 

6.5 

2.9 

1.0 

14.4 

9.5 

5.1 

9.5 

3.9 

21.9 

8.0 

8.3 

6.2 

2.5 

1.0 

10.9 

11.0 

4.8 

10.0 

3.9 

18.7 

6.4 

8.0 

5.9 

2.3 

1.1 

8.0 

12.4 

5.8 

9.4 

3.9 

14.4 

5.5 

8.0 

5.2 

2.3 

2.6 

6.7 

13.1 

7.2 

8.4 

3.9 

10.8 

5.0 

8.0 

4.6 

2.2 

3.1 

5.7 

13.1 

8.8 

7.8 

3.9 

8.8 

4.5 

8.5 

4.4 

2.1 

2.9 

5.3 

12.1 

10.2 

7.0 

3.9 

7.6 

4.7 

8.5 

4.4 

2.1 

2.3 

4.9 

10.0 

10.4 

6.4 

6.5 

6.9 

5.4 

10.0 

4.2 

2.2 

2.0 

4.6 

7.9 

10.4 

5.8 

6.5 

6.3 

5.8 

9.0 

3.7 

2.2 

1.8 

4.3 

6.5 

10.4 

6.4 

6.9 

5.9 

6.2 

8.4 

3.3 

2.4 

1.7 

4.3 

5.8 

10.3 

5.1 

8.6 

5.5 

6.7 

9.5 

3.0 

2.3 

1.7 

4.1 

5.3 

10.8 

5.1 

9.7 

5.2 

7.0 

11.0 

2.9 

2.5 

1.7 

4.1 

5.1 

11.6 

5.7 

9.9 

6.0 

0.9 

10.8 

2.9 

2.5 

1.7 

4.1 

4.7 

11.9 

6.3 

9.5 

4.8 

6.6 

9.7 

2.7 

2.5 

1.5 

4.1 

4.5 

11.9 

6.5 

10.8 

4.6 

6.3 

8.6 

2.6 

2.3 

1.5 

3.8 

4.4 

11.5 

11.7 

4.6 

6.3 

8.0 

2.5 

2.1 

1.5 

3.6 

3.9 

10.4 

15.8 

4.6 

6.2 

7.0 

2.4 

2.0 

2.0 

3.8 

9.6 

20.9 

5.8 

2.1 

2.0 

.8 

.5 

7.7 

7.0 

13.0 

17.5 

4.7 

7.1 

2.4 

1.4 

1.5 

.7 

.6 

6.3 

6.5 

12.4 

17.4 

4.9 

6.4 

2.6 

1.3 

1.6 

.7 

.7 

5.1 

6.0 

11.8 

17.3 

4.9 

7.0 

3.6 

1.2 

1.6 

.7 

.7 

4.2 

6.0 

12.1 

16.6 

4.8 

7.8 

6.6 

1.2 

1.5 

.7 

.7 

3.5 

6.9 

11.9 

15.1 

4.7 

7.4 

6.4 

1.2 

1.8 

.7 

.7 

3.2 

6.9 

11.9 

12.5 

4.6 

6.4 

6.2 

1.4 

4.4 

.7 

.7 

3.0 

6.3 

12.8 

11.4 

4.4 

5.4 

5.6 

1.8 

5.2 

.7 

.6 

2.8 

5.7- 

13.3 

10.9 

4.4 

5.0 

5.0 

1.9 

5.0 

.7 

.6 

2.8 

5.0 

12.6 

10.2 

4.4 

4.7 

4.7 

2.2 

4.9 

.6 

.5 

2.7 

4.5 

12.3 

10.8 

4.3 

4.3 

4.6 

2.7 

4.6 

.6 

.5 

2.5 

4.4 

11.1 

12.6 

4.2 

4.5 

4.3 

2.6 

3.8 

.6 

.5 

2.7 

4.2 

10.0 

13.8 

4.0 

4.7 

3.8 

2.4 

3.3 

.6 

.5 

3.2 

3.9 

9.0 

14.3 

3.7 

4.6 

3.5 

2.0 

3.0 

.6 

.6 

3.8 

8.9 

7.6 

14.0 

3.6 

4.3 

3.2 

2.0 

2.8 

.5 

.6 

4.5 

4.3 

7.8 

12.8 

3.4 

4.2 

3.0 

1.6 

2.6 

.5 

.6 

6.0 

5.0 

8.8 

10.8 

3.2 

4.3 

2.6 

1.4 

2.2 

.5 

1.0 

7.3 

5.6 

9.8 

9.0 

3.0 

4.3 

2.4 

1.4 

1.9 

.5 

1.6 

8.5 

5.8 

10.8 

7.6 

3.0 

4.2 

2.0 

1.2 

1.6 

.5 

2.2 

10.4 

5.5 

11.0 

6.7 

2.9 

4.0 

1.8 

1.1 

1.4 

.6 

1.5 

9.7 

5.2 

11.2 

6.1 

8.0 

3.6 

1.6 

1.0 

1.4 

.5 

1.7 

9.2 

4.8 

12.8 

5.6 

3.0 

3.2 

1.6 

1.0 

1.5 

.5 

5.0 

9.9 

4.4 

13.9 

6.3 

3.4 

3.0 

1.7 

.9 

1.4 

.5 

6.3 

9.5 

4.6 

14.5 

5.1 

5.5 

2.8 

1.7 

1.0 

1.8 

.5 

6.7 

8.5 

7.5 

17.4 

4.8 

8.2 

2.8 

1.5 

.9 

2.0 

.5 

6.8 

7.4 

10.3 

17.3 

4.6 

10.8 

2.8 

1.4 

1.0 

2.0 

.5 

7.3 

7.0 

12.7 

16.8 

4.3 

12.0 

2.9 

1.4 

1.2 

2.0 

.5 

8.0 

6.0 

13.8 

17.3 

4.2 

12.3 

2.8 

1.8 

1.4 

1.6 

.5 

8.4 

5.7 

14.3 

17.5 

4.1 

11.9 

2.6 

1.8 

1.6 

1.6 

.5 

8.7 

7.1 

15.1 

4.3 

10.3 

2.4 

1.8 

1.5 

1.5 

.5 

8.5 

8.1 

16.3 

4.3 

8.6 

2.4 

1.6 

1.5 

1.4 

.5 

8.0 

14.9 

4.4 

2.4 

1.5 

2.4 

Sept 


1.8 
1.8 
2.1 
2.3 
2.8 

2.0 
1.7 
1.6 
1.8 
1.2 

.9 
.9 
.9 
1.8 
2.8 

2.3 
1.8 
1.5 
1.5 
1.4 

1.4 
1.3 
1.2 
1.2 
1.2 

1.1 
1.0 
.9 
.9 
.9 


2.9 
2.8 
2.3 
1.8 
1.6 

1.3 

1.1 

1.0 

.9 

.9 

.8 
.8 
.8 
.8 
.8 

.7 
.6 
.6 
.6 
.6 

.6 
.5 
.6 
.6 
.6 

.6 
.7 
.6 
.6 
.6 
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SURFACE  WATER  SUPPLY,  1913,  PART  m. 


DaUjf  gage  height,  in  feet ^  of  Tennessee  River  at  Florence ,  Ala.,  for  the  years  i 
Sept,  SO,  i^f-19i^— Continued. 


Day. 


Oct.     Nov.     Dec.     Jan.     Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept. 


1. 
2. 
8. 
4. 
6. 

6. 
7 
8. 
0 
10 

11 
12, 
13 
14 
15 

16 
17 
18 
10 
20 

21 
22 
23 
24 
26 

26 
27 
28 
29 
30 
31 

1 
2 
3 
4 
5 

6 
7, 
8 
9 
10. 

U 
12 
13 
14 
16. 

16 
17 
18 
19 
20 

21 
22 
23 
24 
26 

26. 
27 
28. 
29. 
30. 
31. 


0.7 
.8 
.8 
1.0 
1.4 

1.6 

1.4 

1.2 

.9 

.8 

.8 
.6 
.5 
.5 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.7 
.7 

.8 
.8 
1.0 
1.4 
2.0 
2.3 


2.6 
2.2 
2.0 
1.8 
1.6 

1.5 
1.4 
1.6 
1.4 
1.5 

1.4 
1.4 
1.4 
1.4 
1.4 

1.8 
2.7 
3.0 
3.0 
2.6 

2.6 
2.3 
2.2 
2.1 
2.4 

2.9 
4.8 
8.2 
10.6 
11.4 
11.3 


2.2 
1.9 
1.6 
1.3 
1.1 

1.0 
.9 
.8 
.8 
.8 

.8 
.8 
.7 
.7 
.7 


9.9 
8.2 
6.6 
5.6 
6.0 

4.6 
4.4 
4.3 
5.3 
6.5 

9.6 
12.3 
13.4 
13.2 
12.1 

10.0 
8.6 
9.0 
9.8 
9.9 

9.5 
8.4 
7.4 
6.6 
6.0 

5.6 
5.1 
4.9 
4.4 
4.2 


0.6 
.6 
.6 
.6 
.6 

.7 
.7 
.8 
1.0 
1.0 

1.2 
1.6 
2.4 
2.6 
2.2 

2.2 
2.3 
2.3 
2.6 
2.9 

3.0 
3.0 
2.8 
2.6 
2.4 

2.3 
2.2 
2.1 
2.3 
2.8 
3.2 


4.0 
3.8 
3.6 
3.4 
3.2 

3.0 
2.9 
2.8 
2.6 
2.6 

2.4 
2.4 
2.3 
2.3 
2.3 

2.3 
2.3 
2.9 
3.1 
3.2 

3.5 
4.2 
4.7 
4.8 
4.4 

4.0 
3.6 
3.4 
3.2 
3.0 
3.0 


7.1 
10.0 
11.1 
12.0 
11.8 

10.3 
8.4 
7.0 
6.5 
6.9 

7.2 
7.4 
9.5 
10.8 
11.2 

12.2 
12.8 
14.6 
15.6 
16.2 

16.4 
16.5 
16.1 
14.6 
12.0 

9.6 
8.2 
7.0 
6.4 
5.8 
6.4 


3.6 
4.6 
4.9 
5.0 
6.3 

7.4 

8.4 
8.C 
9.4 
10.4 

10.4 
10.1 
9.6 
8.8 
8.1 

7.4 
9.1 
9.0 
9.2 
8.9 

8.5 
8.1 
7.6 
7.4 
7.3 

7.3 
8.1 
9.3 
9.6 
10.0 
10.3 


5.0 
4.6 
4.6 
4.4 
4.9 

6.6 
5.8 
6.0 
6.9 
7.0 

7.6 
8.8 
9.4 
9.7 
9.2 


7.8 
7.2 
6.6 
6.2 

6.2 
6.0 
5.9 
5.9 
6.6 

7.9 
9.2 
9.8 
9.2 


10.0 
9.1 
8.3 
7.2 
6.7 

5.8 
5.4 
5.0 
4.6 
4.5 

4.2 
4.0 
3.8 
3.7 

3.8 

7.5 
14.8 
18.7 
19.6 
19.7 

19.0 
18.9 
18.8 
18.5 
17.1 

14.4 

10.8 
7.8 


8.3 
7.4 
6.4 
5.8 
6.6 

5.9 
5.6 
5.2 
4.8 
4.6 

4.8 
6.1 
6.0 
6.8 
6.6 

5.4 
5.0 
4.8 
4.6 
4.3 

4.3 
4.5 
5.0 
6.0 
6.4 

14.9 
18.2 
20.3 
20.5 
20.2 
19.1 


7.0 
6.6 
7.1 
7.4 
7.3 

7.0 
6.7 
6.4 
6.0 
5.6 

6.3 
4.8 
4.6 
4.4 
4.2 

4.0 
3.8 
3.7 
3.8 
5.1 

8.0 
9-0 
8.3 
7.3 
C.6 

6.3 
5.7 
5.3 
5.0 
4.8 
4.6 


18.2 
17.7 
17.4 
16.4 
14.6 

12.0 
9.6 
8.0 
7.i 
7.6 

9.7 
11.2 
13.0 
13.8 
13.6 

12.2 
9.8 
8.1 
6.8 
6.1 

6.6 
5.2 
4.8 
4.4 
4.2 

4.0 
3.7 
3.5 
3.4 
3.3 


4.4 

4.2 
4.0 
3.8 
3.7 

3.6 
3.5 
3.4 
3.2 
3.0 

2.8 
2.7 
2.7 
2.7 
4.2 

5.8 
7.4 
7.6 
6.8 
5.0 

5.0 
4.4 
4.0 
3.6 
3.4 

3.2 
2.8 
2.7 
2.6 
2.6 


3.1 
3.1 
3.1 
3.1 
3.0 

2.9 
2.7 
2.6 
2.8 
2.7 

2.5 
2.6 
2.7 
3.0 
3.1 

3.0 
3.0 
2.8 
2.6 
2.4 

2.7 
3.0 
3.3 
3.4 
3.6 

4.9 

6.5 
6.8 
6.4 
5.6 
4.8 


2.5 
2.7 
2.9 
2.8 
2.7 

2.6 
2.6 
2.7 
2.8 
2.7 

2.4 
2.3 
2.2 

2.0 
1.8 

1.7 
1.6 
1.6 
1.6 
1.6 

1.8 
1.8 
1.7 
1.6 
1.4 

1.2 
1.2 
1.2 
1.2 
1.3 
1.2 


4.4 

4.6 
5.2 
6.9 
6.0 

6.5 
4.8 
4.1 
3.6 
3.2 

3.0 
2.7 
2.6 
2.6 
2.6 

2.4 
2.4 
2.3 
2.2 
2.0 

2.0 
2.0 
1.9 
1.8 
1.8 

1.8 
2.0 
3.6 
4.4 
4.5 


L6 
2.0 
4.0 
5.6 
7.3 

7.0 
5.4 
4.2 
3.8 
3.1 

2.8 
2.8 
2.8 
2.9 
3.0 

3.6 
6.2 
7.0 
7.6 
7.6 

7.5 
7.4 
6.7 
5.8 
5.1 

4.4 
3.8 
3.1 
2.6 
2.4 


4.8 
5.1 
4.8 
4.3 
3.9 

3.1 
2.7 
2.6 
2.4 
2.3 

2.2 
2.1 
1.9 
1.8 
1.8 

2.0 
2.0 
1.8 
1.6 
1.5 

1.6 
1.5 
1.4 
1.4 
1.3 

1.2 
1.2 
1.0 
.9 
.8 
.7 


2.4 
2.6 
3.0 
3.5 
4.0 

4.0 
4.4 

4.9 
5.0 
4.5 

3.9 
3.3 
4.3 

8.7 
4.8 

4.5 
4.7 
4.7 
4.4 
4.3 

4.3 
4.1 
3.6 
3.0 
2.6 

2.6 
3.0 
2.9 
2.6 
2.8 
4.6 
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Dmbf  gage  heighij  in  feet^  of  Tenneuu  River  at  Florence^  Ala,^Jor  the  year$  ending 
Sept.  SO,  J^7f-JWJ— Ck)ntmued. 


Oct. 


Not. 


Dec 


Jan. 


Feb. 


lUr. 


Apr. 


itoy. 


June. 


July. 


Aug. 


Sept. 


4.4 

4.1 
3.0 
3.2 
3.0 

2.8 
2.4 
2.3 
2.2 
2.0 

2.0 
1.9 
1.8 
1.8 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.7 
1.8 
1.8 
1.8 


3.2 
3.4 

5.6 
6.0 
6.7 

6.2 
4.7 
4.2 
4.0 
3.8 

3.7 
3.6 
3.4 
3.2 
3.0 

2.0 
2.8 
2.6 
2.6 
2.6 

2.6 
2.8 
3.1 
3.6 
4.3 

6.2 
6.1 
6.4 
6.4 
5.0 
5.3 


1.8 
1.8 
2.0 
2.2 
2.8 

3.4 
3.8 
4.0 
4.0 
4.4 

5.4 

6.8 
7.5 
7.5 
7.0 

6.8 
7.4 
9.6 
10.6 
11.1 

10.7 
10.0 
0.3 

8.8 
8.4 

8.2 
7.8 
7.7 
7.4 
6.0 


4.8 
4.7 
4.5 
4.2 
4.0 

3.6 
3.4 
3.2 
3.0 
2.8 

2.8 
2.7 
2.6 
2.5 
2.4 

2.4 
2.4 
2.4 
2.3 
2.3 

2.2 
2.2 
2.2 
2.2 
2.2 

2.1 
2.0 
2.0 
2.0 
1.0 


6.5 
6.3 
6.0 
5.8 
5.6 

5.2 
4.8 
4.4 
4.2 
4.0 

3.8 
3.6 
3.5 
3.4 
3.3 

3.2 
3.0 
8.0 
2.0 
2.8 

2.7 
2.7 
2.7 
2.6 
2.6 

2.6 
2.7 
2.8 
2.7 
2.6 
2.6 


1.0 
1.0 
1.0 
1.8 
1.8 

1.8 
2.0 
2.2 
2.4 
2.7 

4.1 
5.2 
5.4 
5.0 
4.5 

3.0 
3.4 
3.2 
2.8 
2.7 

2.7 
2.7 
2.7 
2.6 
2.6 

3.0 
3.7 
5.0 
7.1 
8.5 
8.8 


2.8 
3.1 
3.3 
3.5 
3.5 

3.5 
3.5 
3.4 
3.5 
3.5 

3.4 
3.4 
3.4 
3.5 
4.2 

8.0 
8.2 
7.7 
7.8 
7.8 

7.2 
7.4 
6.8 
8.0 
0.5 

0.4 
8.8 
7.8 
6.8 
7.5 
8.4 


8.4 
8.0 
7.4 
7.2 
8.3 

0.0 
10.0 
0.4 
7.8 
6.4 

6.2 
7.4 
7.8 
8.4 
8.7 

8.3 
8.0 
7.6 
7.2 
6.7 

6.4 
7.0 
8.4 
9.8 
12.1 

12.8 
12.2 
11.2 
10.1 
9.2 
8.0 


8.8 
8.7 
8.1 
7.3 
6.8 

6.6 
8.1 
14.4 
16.0 

n.2 

17.0 
16.0 
15.0 
13.6 
11.4 

9.8 
8.8 
8.1 
7.6 
7.4 

7.0 
6.4 
6.0 
5.6 
5.8 

6.0 
13.0 
23.2 


10.8 
12.4 
14.0 
15.8 
15.8 

15.2 
15.8 
16.5 
17.4 
18.8 

19.0 
19.4 
20.6 
2I.« 
20.9 

21.2 
21.6 
21.8 
21.5 
20.6 

19.8 
18.6 
17.2 
16.3 
16.1 

16.4 
16.8 
16.9 


22.6 
28.2 
23.3 
22.6 
22.9 

28.2 
23.0 
21.9 
19.0 
16.2 

21.8 
10.3 
9.8 
11.7 
11.4 

ia4 

10.3 
10.9 
11.6 
11.8 

11.4 
11.7 
13.6 
14.3 
14.7 

15.2 
15.7 
16.1 
15.8 
14.3 
12.2 


16.5 
15.3 
14.4 
13.4 
12.5 

12.2 
15.2 

21.8 
21.8 
22.0 

22.1 
21.7 
21.6 
22.0 
22.2 

22.0 
21.2 
19.8 
17.8 
14.9 

12.6 
10.4 
9.4 
8.7 
8.4 

8.6 
9.2 
9.6 
10.2 
10.7 
13.4 


11.6 
11.1 
10.4 
11.2 
11.4 

U.1 
11.2 
11.1 
10.7 

lai 

9.2 
8.3 
8.5 
6.8 
6.4 

6.1 
5.8 
6.0 
6.4 
8.2 

10.6 
11.8 
11.6 
10.8 
9.0 

8.4 
8.2 
8.2 
7.6 
7.2 


14.0 
13.1 
12.8 
12.6 
12.3 

11.9 
11.0 
9.9 
9.1 
8.6 

9.6 
10.0 
10.0 
9.6 
9.2 

9.4 
9.4 
8.6 
7.8 
7.2 

7.2 
6.9 
6.8 
6.7 
6.6 

6.3 
6.0 
5.8 
5.6 
5.4 


6.8 
6.4 
6.0 
5.8 
5.6 

5.5 
5.5 
5.8 
6.4 
6.4 

6.4 
6.2 
5.9 
5.7 
5.4 

5.1 
4.9 
5.3 
6.0 
6.1 

6.4 
7.0 
7.8 
8.1 
8.3 

8.6 
7.7 
7.0 
6.4 
6.0 
5.8 


5.0 
4.8 
4.4 
4.3 
4.1 

4.0 
3.8 
3.7 
8.5 
3.4 

3.3 
3.2 
3.1 
3.0 
3.0 

2.9 
2.9 
2.9 
8.0 
3.2 

3.2 
3.2 
3.1 
2.9 
2.8 

2.8 
2.8 
2.7 
2.7 
2.7 
2.7 


5.3 
4.8 
4.4 
4.0 
3.7 

3.7 
3.8 
3.8 
3.8 
3.7 

3.8 
3.7 
3.4 
3.2 
3.0 

2.8 
2.8 
2.7 
2.7 
2.6 

2.6 
2.4 
2.4 
2.4 
2.4 

2.4 
2.5 
2.6 
2.6 
2.5 


2.9 
3.3 
3.6 
3.7 
3.6 

3.3 
3.0 
2.9 
2.9 
3.4 

3.6 
3.7 
4.0 
4.5 

4.8 

4.8 
4.4 
4.2 
4.3 
4.4 

4.7 
5.3 
5.4 
5.4 
4.9 

4.8 
4.9 
4.7 
4.2 
3.0 


2.4 
2.2 
2.1 
2.0 
2.0 

1.9 
1.9 
2.0 
2.1 
2.2 

2.1 
1.9 
1.9 
1.9 
2.1 

2.0 
1.9 
1.8 
1.7 
1.7 

2.1 
2.8 
2.8 
3.2 
3.3 

3.8 
4.0 
4.4 
5.0 
5.1 
4.9 


3.2 
2.9 
2.7 
2.6 
2.4 

2.3 
2.4 
2.5 
2.5 
2.4 

2.3 
2.6 
3.0 
?.0 
2.7 

2.5 
2.4 
2.3 
2.2 
2.0 

2.0 
2.5 
2.8 
2.6 
2.5 

2.4 
2.2 
2.1 
2.3 
2.8 
3.4 


4.4 

4.2 
4.1 
3.7 
3.6 

3.2 
8.8 
8.7 
3.7 
3.8 

4.2 
4.6 
4.7 
4.4 

4.0 

3.6 
3.3 
2.9 
2.6 
2.4 

2.2 
2.2 
2.0 
2.0 
1.9 

1.9 
1.9 
2.8 
3.3 
3.2 
3.1 


8.9 
6.5 
8.8 
9.2 
10.6 

10.3 
8.6 
6.6 
5.3 
4.3 

3.6 
3.3 
3.0 
2.8 
2.6 

2.5 
2.4 
2.3 
2.2 
2.0 

2.0 
1.9 
1.8 
2.0 
2.4 

2.9 
3.3 
3.6 
5.0 
5.0 
4.4 


3.4 

4.0 
4.2 
3.9 
3.4 

3.0 
2.7 
2.4 
2.4 
2.6 

2.5 
2.5 
2.4 
2.6 
2.8 

2.9 
2.8 
2.8 
2.6 
2.6 

2.8 
2.9 
2.8 
3.2 
3.2 

3.9 
3.9 
3.8 
3.6 
3.4 


4.0 
3.8 
3.4 
3.0 
2.6 

2.5 
2.6 
2.8 
2.9 
3.0 

3.1 
3.0 
2.7 
2.4 
2.1 

2.0 
2.0 
2.0 
2.0 
1.9 

1.8 
1.6 
1.5 
1.5 
1.4 

1.4 
1.4 
1.3 
1.3 
1.2 
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170  SUBPAOE  WATEB  SUPPLY,  1&13,  PABT  m. 

DaUy  gage  height ^  tn  ftety  of  Tennessee  River  at  Florence,  Ala.,  for  the  years  ending 
Sept.  30, 187t'191S—Contmaed. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1802. 
1 

1.2 
L2 
1.2 
1.2- 
1.2 

LI 
LI 
LI 
LI 
LI 

LI 
LI 
LI 
LI 
LI 

LI 
LI 
LI 
LO 
LO 

LO 
LO 
LO 
LO 
LO 

LO 
LO 
LO 
LO 
LO 
LO 

L8 
L6 
L5 
L4 
L3 

L3 
L2 
L2 
LI 
LI 

LI 
LO 
LI 
LI 
LO 

LO 
LO 
LO 
LO 
LO 

LO 
LO 
LO 
.9 
.9 

.9 
.9 
.8 
.8 
.8 
.8 

LO 
LO 
LO 
LO 
LO 

LO 
LO 
LO 
LO 
L3 

L5 
L3 
L2 
LI 
L3 

LO 
2.0 
2.2 
2.2 
L7 

L6 
L8 
2.8 
2.6 
2.4 

2.7 
3.6 
4.1 
4.0 
3.6 

.8 
.8 
LO 
LI 
L3 

L2 
L2 
L2 
L7 
L9 

2.4 
3.0 
3.9 
4.2 
3.8 

3.2 
3.0 
3.2 
3.8 
4.2 

4.4 

4.2 
3.8 
3.4 
8.0 

2.9 
2.6 
2.5 
2.7 
2.9 

8.1 
2.6 
2.4 

3.0 
4.0 

4.0 
4.9 
5.8 
0.2 
7.0 

7.5 
7.5 
0.8 
0.0 
5.0 

4.2 
8.8 
8.5 
8.5 
8.5 

8.4 
3.0 
2.9 
2.9 
3.3 

4.1 
0.2 
7.4 
8.5 
&9 
&0 

2.8 
2.8 
3.2 
3.4 
8.5 

8.4 
3.2 
3.1 
8.2 
3.3 

8.2 
2.8 
2.7 
3.2 
3.8 

8.8 
0.8 
7.6 
7.9 
9.2 

ia2 

10.1 
9.6 
&9 
7.8 

6.8 
6.0 
5.2 
4.5 
4.0 
8.0 

7.1 
0.0 
0.6 
0.0 
7.0 

7.0 
7.0 
0.8 
0.9 
7.2 

7.6 
&2 
10.0 
12.8 
14.8 

15.8 
16.6 
17.4 
18.4 
19.6 

2ao 

19.8 
18.6 
17.0 
15.0 

13.2 

lao 

8.8 
7.5 
6.7 
0.1 

8.4 
8.7 
3.7 
3.7 
3.8 

4.3 
4.4 

4.1 
4.0 
3.6 

3.3 
3.0 
2.6 
2.5 
2.4 

2.4 
2.4 
ZO 
2.0 
2.0 

Zl 
2.0 
2.0 
2.1 
Z4 

Z7 
3.0 
3.1 
3.1 
3.3 
8.0 

5.6 
5.2 
4.8 
4.6 
4.4 

4.2 

4.8 
7.4 
&2 
8.1 

&6 
9.2 
&8 
8.1 
7.4 

7.0 
0.6 
0.4 
6.5 
6.9 

7.8 
&9 
9.0 
&8 
&2 

7.4 

6.8 
6.1 
5.6 

4.0 
5.0 
7.0 
8.0 
7.4 

6.4 
0.0 
6.6 
5.3 
5.1 

6.6 

&5 

ia4 

12.7 
14.4 

1&6 
20.7 
2a7 
2a7 
2a7 

2a2 

20.2 
2a2 
20.2 
19.4 

16.8 
13.2 
9.5 

5.2 
5.0 
4.6 
4.5 
4.3 

4.2 
4.2 
4.5 
5.4 
5.7 

0.0 
0.2 
6.2 
0.2 
5.9 

5.6 
6.0 
6.4 
7.3 
7.6 

7.9 
8.1 
&2 
8.8 
8.4 

&6 

8.7 
&6 

as 

8.4 
8.1 

8.3 
7.6 
7.2 
7.7 

8.4 

a2 

7.8 
7.7 
7.6 
7.8 

&2 
9.0 
9.8 
9.8 
9.7 

9.0 
7.4 
7.3 
&6 
6.0 

5.6 
5.2 
5.0 
4.6 
5.2 

5.6 

5.0 
5.8 
5.4 
5.0 
4.8 

7.7 
7.4 
9.3 
&2 
9.5 

10.2 
22.2 
23.9 
23.6 
28.1 

22.4 
2L6 
2L4 
2L5 
2a8 

18.4 
14.6 
ILO 
9.6 
9.6 

12.3 
15.6 
15.7 
14.4 
12L9 

ILO 
10.6 

ia2 
lao 

9.6 

4.4 
4.3 
4.2 
4.0 
4.1 

4.3 
4.5 
4.6 
4.4 
4.2 

4.0 
4.1 
ILO 
15.2 
1&2 

17.2 
16.0 
1L5 
9.2 
7.6 

7.2 
7.1 
6.8 
6.4 
6.0 

6.0 
7.0 
7.6 
7.6 

7.8 

8.6 
7.7 
7.2 
0.6 
6.1 

5.8 
5.6 
5.6 
5.0 

4.8 

4.6 
4.4 
4.2 
4.2 
4.0 

3.8 
3.7 
4.0 
5.3 
4.8 

4.6 
4.6 
4,7 

4.8 
4.8 

5.0 
5.3 
5.6 
5.0 
4.6 
4.4 

8.4 

9.0 

ia2 

13.0 
13.8 

14.8 
16.0 
16.6 
17.0 
17.1 

16.3 
14.0 
1L4 
&0 

7.8 

7.4 
7.0 
6.7 
7.0 
7.2 

6.5 
5.9 
5.4 
4.9 
4.4 

4.0 
4.2 
4.1 
6.7 
6.6 
6w2 

4.4 
4.4 

5.2 
6.4 
6.2 

6.6 
6.4 
6.7 
6.6 
6.2 

6.0 
5.7 
6.4 
6.3 
5,1 

4.6 
4.0 
3.5 
3.2 
3.0 

3.1 
3.3 
4.6 
6.4 
5.2 

6.4 
6.0 
6.0 
6.2 
6.0 

13.0 
12.8 
1L8 

lao 

9.6 

14.0 
14.0 
13.8 
13.4 
13.7 

13.2 
1L9 
9.4 
7.2 
6wO 

5.2 
4.7 
4,4 
4.1 
4.0 

3.8 
8.7 
3.7 
3.7 
3.8 

4.0 
4.0 
3.8 
3.5 
3.2 

5.0 
4.8 
4.5 
4.4 
4.2 

4,7 
6,6 
7.8 
1L2 
12.6 

ILO 
9.8 
9.2 
8.8 
9.2 

a4 

&2 
7.3 
6.6 
6.2 

6.8 
6.5 
6,1 
4.6 
4.2 

3.8 
3,6 
3.4 
3.1 
2.9 
2.8 

8.0 
2L8 
2.6 
2.6 
2.6 

2.8 
2.8 
2.6 
2.4 
2.2 

2.3 
2.2 
2.1 
2.0 
L9 

L8 
L8 
L7 
L7 
L7 

L7 
L7 
L8 
L9 
2.2 

2.6 
2.6 
2.4 
2.0 
L8 
ZO 

3.0 
3.2 
2.9 
2.8 
2:7 

2.6 
2.8 
3.0 
2,8 
2.4 

2.2 
2.2 
2.2 
2.2 
2.0 

2.1 
2.1 
2.5 
2.4 
2.0 

L8 
L8 
2.0 
2.0 
2.6 

2.4 

2.2 
2.4 
2.6 
2.8 
2.8 

L8 
L6 
L6 
L5 
L6 

L8 
2L0 
L9 
2L0 
2.4 

2.4 
2.2 
2.0 
2.0 
2.1 

2.0 
L8 
L6 
L7 
2.4 

2.6 
2.2 
2.0 
L6 
L6 

L4 
L3 
L3 
L2 
L2 
LI 

2,6 

2 

2.4 

3 

2.1 

4 

1.9 

6 

2.0 

6 

1.8 

7 

1.7 

8 

1.6 

9 

L5 

10 

L4 

11 

L4 

12 

L3 

13 

1  4 

14 

1.5 

16 

L5 

16 

L5 

17 

1,4 

18 

L4 

19 

2.0 

20 

2.8 

21 

3.5 

22 

3,8 

23 

8.2 

24 

3.0 

25 

2.6 

26 

2.1 

27 

1  S 

28 

1  8 

20 

2.0 

30 

10 

31 »... 

1893. 
1 

LI 

2 

L5 

3 

4,4 

*4 

4.1 

6 

3.6 

6 

3.5 

7 

3.4 

8 

3.3 

0 

18 

10 

14 

11 

Itt 

12 

12 

13 

L9 

14 

L8 

15 

18 

16 

6.4 

17 

7.3 

18 

&6 

19 

5.6 

20 

4.6 

21 

3.8 

22 

3,0 

23 

16 

24 

12 

25 

11 

26 

L9 

27 

U 

28 

1,7 

20 

1.6 

30 

LS 

ai 
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Dittbf  gage  height^  in  feett  of  Tennessee  River  at  Florence.  Ala.,  /or  the  years  ending 
Sept.  SOy  187t'1913—Ck>nimued, 


Day. 

Oct. 

Not. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.4 
L4 
1.5 
L4 
1.4 

1.4 

L4 
1.4 
1.4 
1.5 

1.6 
1.6 
1.5 
1.5 
L5 

1.4 
1.3 
1.4 
4.0 
4.4 

3.8 
3.0 
2.4 
2.1 
L8 

L8 
1.7 
1.8 
2.3 
2.4 
2.2 

.8 
.8 
.7 
.7 
.6 

.0 
.8 
.9 
.0 
.0 

.0 
.8 
.7 
.7 
.7 

.7 

.9 

1.1 

1.1 

1.0 

.9 
.8 
.4 
.0 
.0 

.0 

-  .1 

.0 
.0 

-  .1 

-  .1 

2L0 
1.9 
L8 
L7 
L6 

L5 
L6 
1.5 
1.4 
1.4 

L4 
L4 
1.5 
2Ll 
2Ll 

SLO 
L9 
L7 
L6 
L5 

1.6 
1.6 
L6 
L5 
L5 

L4 
1.5 
L5 
L5 
1.5 

-  .1 

-  .1 
.0 
.1 
.2 

.3 
.3 
.2 
.2 
.2 

.1 
.1 
.1 
.0 
.0 

.0 
.1 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.1 
.1 
.1 
.1 
.1 

L5 
L5 
1.9 
2.4 
2.6 

2.5 
2.5 
2.6 
2.8 
2.7 

16 
X4 
2.2 
2.1 
2L0 

2.0 
2.4 
2.2 
2.1 
2Ll 

2.1 
2.2 
2.3 
2.2 
2.2 

1.9 
L8 
1.7 
1.6 
1.6 
1.7 

.1 
.1 
.1 
.1 
.1 

.1 
.0 
.1 
.1 
.2 

.4 

.6 
1.0 
2.4 
6.4 

7.0 
7.0 
6.2 
5.1 
4.0 

3.0 
2.6 
2.0 
1.8 
1.5 

1.3 
1.8 
1.9 
2.8 
4.0 
6.2 

1.7 
1.8 
L8- 
XO 
2.3 

2.8 
3.4 

3.1 
3.8 
5.9 

7.6 
&2 
7.4 
7.2 
7.0 

7.8 
7.1 
6.7 
6.1 
5.7 

5.3 
4.9 
4.5 
4.2 
4.5 

4.8 
4.6 
4.4 
4.2 
4.2 
4.0 

5.0 
4.C 
3.2 
3.0 
2.2 

2.0 
2.2 
4.8 
6.0 
7.9 

11.7 
14.0 
15.1 
1*9 
16.4 

17.0 
17.4 
15.4 
12.2 
10.4 

ia2 

11.0 
10.7 
10.0 
9.5 

9.6 
9.9 
9.6 
8.9 
8.4 
8.0 

3.8 
3.6 
5.6 
11.4 

ia8 

14.0 
14.6 
15.8 
17.6 
17.0 

15.5 
14.8 
14.6 
13.8 
12.8 

1L4 

9.8 
8.6 
&3 

7.8 

7.4 
7.2 
7.2 
7.0 
6.8 

6.6 
6.4 

«•* 

7.6 
7.0 
6.6 
6.6 
6.4 

6.3 
6.4 
6.9 
6.6 
6.0 

5.5 
4.8 
4.2 
3.8 
3.5 

3.4 

8.3 
3.4 
3.5 
3.6 

3.8 
4.1 
4.4 
4.6 
4.9 

5.0 
5.2 
6.0 

7.0 
7.6 
7.8 
&0 
&0 

7.8 
7.7 
7.5 
7.1 
6.6 

6.2 
5.9 
5.8 
5.8 
5.8 

5.7 
5.8 
6wl 
&2 

6.8 

7.2 
8.2 
9.4 

ia3 

9.2 

8.2 
7.2 
6.5 
5.9 
5.4 
5.0 

4.9 
5.4 
7.8 
8.8 
10.8 

12.1 
12.0 
12.4 
11.0 

8.8 

7.8 
7.1 
7.1 
8.6 
9.6 

9.8 
9.8 
9.4 
8.8 
11.4 

13.8 
14.0 
14.1 
14.8 
14.9 

14.8 
13.7 
11.8 
9.8 
8.5 
7.6 

4.7 
4.8 
5.4 
6.6 
6.8 

7.0 
6.8 
6.4 
6.0 
5.9 

6.2 
&2 
6.2 
6.4 
6.4 

6.2 
5.7 
5.1 
4.6 
4.4 

4.0 
3.8 
3.7 
3.5 
3.4 

3.3 
3.3 
3.1 
3.0 
2.8 

7.1 
6.6 
6.1 
5.8 
5.4 

5.0 
5.1 
6.2 
7.8 
9.0 

9.0 
9.0 
9.2 

8.8 
7.7 

6.8 
6.3 
6.0 
5.8 
7.0 

8.0 
7.9 
7.2 
6.3 
5.7 

5.4 
5.5 
5.5 
5.6 
5.4 

2.7 
2.6 
2.6 
2.5 
2.5 

2.4 
2.3 

2.8 
2.7 
Z5 

2.6 
2.6 
2.9 
3.4 
3.5 

3.4 
3.2 
Z9 
2.7 
3.0 

3.2 
3.2 
3.4 
3.8 
4.1 

4.4 

4.2 
4.0 
3.6 
3.2 
3.0 

6.0 
4.9 
4.7 
4.4 
4.2 

4.0 
4.2 
4.8 
5.1 
5.6 

6.2 
6.4 
6.6 
6.4 
6.3 

6.2 
6.2 

5.8 
6.4 
4.8 

4.6 
4.6 
4.6 
4.4 

3.8 

4.2 
5.0 
6.2 
6.4 
6.0 
6.5 

2.7 
2.5 
2.3 
2.1 
2.0 

1.9 
1.8 
1.7 
L6 
1.5 

1.5 
L4 
L4 
1.4 
L4 

1.4 
1.4 
1.3 
1.2 
1.2 

1.2 
1.5 
1.5 
1.5 
1.4 

1.5 
1.5 
1.5 
1.5 
1.6 

4.9 
4.3 
3.8 
3.5 
3.2 

2.8 
2.7 
2.5 
2.5 
2.8 

2.9 
2.7 
2.4 
2.1 
1.9 

1.8 
1.7 
1.8 
1.9 
1.9 

1.9 
1.7 
1.6 
1.4 
1.4 

1.4 
1.3 
1.3 
1.2 
1.1 

L5 
1.8 
2.2 
2L3 
2.4 

2.8 
2.8 
2.6 
2.2 

1.8 

1.7 
1.7 
1.8 
1.9 
1.8 

L6 
1.5 
1.6 
1.9 
1.8 

1.5 
1.7 
1.8 
ZO 
2.1 

2.1 
2.0 
2.2 
2.1 
2.1 
2.0 

1.1 
1.8 
2.3 
2.7 
2.9 

2.8 
3.4 
4.1 
4.9 
5.1 

5.1 
4.5 
3.9 
3.4 
3.1 

3.1 
2.5 
2.4 
2.3 
2.2 

2.0 
1.9 
1.7 
1.4 
1.3 

1.2 
1.1 
1.1 
1.4 
5.2 
6.1 

1.9 
2.0 
2.0 
1.7 
1.6 

1.6 
1.5 
1.6 
1.6 
1.5 

1.5 
1.5 
1.4 
1.3 
1.2 

1.1 
1.1 
1.1 
1.9 
2.2 

1.9 
1.9 
2.0 
2.2 
2.7 

2.8 
2.4 
2.2 
1.9 
1.8 
1.7 

4.9 
3.6 
2.7 
2.1 
1.9 

1.7 
1.6 
1.5 
1.3 
1.4 

1.5 
1.5 
1.3 
1.3 
1.3 

1.3 
1.3 
1.2 
1.2 
1.5 

2.7 
4.0 
4.3 
3.9 
3.5 

3.1 
2.8 
2.8 
2.5 
2.1 
1.8 

1  6 

2 

L6 

1 

L8 

4      

2.0 

i 

2.0 

6 

I  6 

7 

J  4 

s 

1.3 
1  2 

9 

10 

1.1 

1.1 
1.0 
1  0 

u 

u 

a 

14 

1  0 

16 

1  0 

H, 

.9 
.9 
1  2 

17 

IS. 

» 

1.3 
1.3 

1  3 

» 

n 

22. 

1  2 

a 

1.1 
1.0 
1.0 

1.0 
1.0 
LO 
.9 

.8 

34.                     

» 

» 

27 

3B 

2» 

» 

31 

1806. 
1 

l!2 
1.4 
1  1 

1 

t 

4 

5 

« 

7 

8 

9 

10 

u 

12 

U 

14 

u : 

i« 

n..         

ft....: 

».. 

»..:*::..: 

n. 

ti. 

21. :::.. 

3-  ::: :  : 

'  m 

25 

5 

5.          .... 

^.      ...  .... 

.3 
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.2 

jk        : ... 

.1 
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SUBPACE  WAtEB  StTPPLY,  1013,  PAET  m. 


DixUiy  gage  height^  in  feeij  of  Tmne$iee  River  at  Flormce,  Ala.,  for  the  yean  ending 
Sept.  SO,  J^f-lWJ— Oontmued. 


D»y. 

Oct. 

Not. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1806. 
1 

0.1 

!l 
.1 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 

-  .1 

-  .1 

.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 

-  .1 

-  .1 

-  .1 

-  .1 
.1 

.4 
.4 
.4 
.6 
.7 

.8 
.9 
.9 
.7 
.6 

.7 
.6 
.2 
.0 
.0 

.0 
.0 
.0 
.2 
.2 

.1 

.2 
.2 
.2 
.2 

0.0 
.0 
.0 
.0 
.1 

.1 
.2 
.2 
.2 
.8 

.3 
.3 
.2 
.2 
.3 

.5 
.6 
.6 
.6 
.4 

.4 
.4 
.4 
.2 
.2 

.2 
.2 
.3 
.3 
.3 

.1 
.1 
.1 
.2 
.2 

.3 

.3 
.2 
.2 
.6 

1.5 
2.4 
3.8 
2.6 
3.6 

4.3 

4.1 
3.5 
2.9 
2.6 

2.1 
1.8 
1.4 
1.2 
1.0 

.9 

.8 

1.6 

5.4 

5.4 

0.2 
.4 
.4 
.5 
.5 

.4 
.4 
.4 
.4 
.4 

.4 
.4 

.3 
.3 
.5 

.5 
.5 
.6 
.5 
.7 

.5 

.6 
.6 
.6 
1.1 

4.0 
7.2 
0.4 
4.7 
4.3 
4.2 

5.5 
6.7 
8.2 
8.9 
8.8 

7.3 

5.8 
4.7 
3.8 
3.4 

3.0 
2.8 
2.7 
2.7 
8.4 

3.9 
3.6 
3.2 
2.8 
2.5 

2.4 
2.7 
2.8 
2.6 
2.4 

2.2 
2.0 
1.6 
1.6 
1.4 
1.3 

4.1 
3.8 
8.7 
3.6 
8.5 

3.5 
3.3 
3.2 
3.3 
2.9 

2.8 
2.6 
2.3 
2.1 
2.0 

1.9 
1.7 
1.6 
1.6 
1.5 

1.4 
1.5 
1.8 
2.4 
.  2.9 

1.0 
5.1 
5.7 
5.7 
5.1 
4.6 

1.2 
1.1 
1.0 
1.2 
1.6 

1.7 
1.7 
1.7 
1.7 
1.7 

1.6 
1.5 
1.5 
1.5 
2.0 

2.5 
3.3 
6.4 
6.2 
6.3 

6.0 
6.4 
6.4 
6.1 
5.8 

5.4 
5.0 
4.4 
3.9 
3.4 
3.0 

7.1 
12.2 
13.2 
13.7 
13.0 

12.3 
11.9 
11.1 
12.1 
12.6 

12.1 
11.3 
11.1 
11.7 
11.8 

11.5 
11.3 
10.9 
9.9 
8.7 

7.3 
6.3 
5.5 
4.8 
4.4 

3.9 
8.7 
3.5 
3.4 

v.'.'.'.'.'. 

2.8 
3.8 
4.2 
6.1 
7.9 

8.4 
8.8 
8.7 
9.1 
9.6 

10.5 
10.8 
10.2 

8.8 
8.1 

7.8 
7.8 
7.6 
7.1 
6.5 

6.0 
6.0 
6.3 
8.7 
11.8 

13.9 
15.0 
16.2 

3.5 
3.3 
3.8 
3.1 
2.9 

3.0 
3.3 

8.7 
3.3 
3.1 

3.0 
3.0 
2.9 
2.9 
3.1 

4.0 
7.5 
7.2 
8.7 
11.7 

12.7 
12.7 
11.7 
10.1 
8.9 

7.9 
7.3 
6.6 
6.1 
5.8 
6.5 

16.8 
17.1 
15.4 
11.2 
9.0 

9.6 
13.0 
14.1 
14.6 
15.8 

17.1 
19.8 
21.0 
22.3 
22.8 

24.2 
25.1 
26.3 
31.6 
30.6 

28.6 
27.2 
25.3 
24.2 
23.  C 

21.8 
20.6 
19.0 
14.2 
11.0 
9.2 

8.0 
12.2 
15.2 
16.8 
17.2 

17.6 
18.4 
19.2 
19.8 
18.7 

14.5 
9.4 
7.0 
5.8 
5.0 

4.6 
4.2 
4.0 
3.6 
3.4 

3.2 
3.1 
3.1 
3.0 
2.8 

2.8 
3.4 
4.2 
4.0 
4.0 

8.8 
10.4 
10.2 
13.8 
16.3 

17.2 
17.5 
17.2 
17.8 
18.1 

17.7 
16.3 
13.8 
J1.5 
9.9 

9.0 
8.3 
7.9 
7.7 
7.4 

6w9 
6.5 
5.9 
5.5 
5.1 

4.7 
4.5 
4.3 
4.1 
4.2 

4.2 
8.9 
3.4 
3.2 
3.2 

3.0 
3.0 
3.1 
3.0 
2.8 

2.6 
2.4 
2.0 
1.8 
1.6 

1.4 
1.3 
1.2 
1.1 
1.1 

1.1 
1.0 
1.0 
1.0 
1.1 

1.4 
1.8 
2.1 
2.2 
2.0 
1.6 

4.2 
4.1 
4.0 
4.1 
4.9 

6.0 
6.1 
6.7 
5.1 

4.8 

4.7 
4.9 
6.9 
8.3 
11.1 

13.1 
13.5 
13.4 
12.1 
9.8 

7.3 
6.0 
5.0 
4.5 
4.0 

3.7 
3.5 
3.3 
2.9 
2.6 
2.5 

1.4 
1.3 
1.2 
1.2 
1.8 

2.8 
8.0 
2.8 
2.7 
2.4 

2.4 
2.7 
3.9 
3.9 
3.2 

2.7 
2.1 
1.8 
1.5 
1.4 

1.3 
1.2 
1.4 
1.7 
1.6 

1.6 
1.4 
1.7 
1.4 
1.1 

2.4 
2.3 
2.3 
2.4 
2.3 

2.3 
2.3 
2.2 
2.2 
2.3 

2.3 
2.1 
2.4 
3.1 
3.0 

2.5 
2.3 
1.9 
1.7 
1.6 

1.5 
1.4 
1.5 
2.2 
2.4 

2.6 
2.7 
3.2 
3.2 
3.1 

1.0 
1.0 
1.2 
1.3 
1.4 

1.6 
1.7 
1.8 
2.0 
2.7 

4.9 
9.2 
11.4 
11.6 
10.3 

8.6 
8.0 
7.9 
8.1 
8.7 
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6.6 
5.2 
4.6 
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6.8 
7.1 
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2.6 
2.3 
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1.8 
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1.9 
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2.1 
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2.1 
1.9 
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3.8 
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3.9 
3.9 
3.8 
3.6 

3.7 
4.7 
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2.6 
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2.5 
2.3 

1.8 
1.6 
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1.2 
1.2 

1.2 
1.2 
1.2 
1.1 
1.0 

.9 
.8 
.7 
.7 
.6 

.6 
.6 
.7 
.7 
.8 
1.0 

3.5 
2.9 
2.4 
2.0 
1.0 

1.8 
1.9 
1.7 
1.8 
2.0 

2.1 
2.8 
2.9 
2.6 
2.1 

1.9 
1.5 
1.3 
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1.1 

1.3 
1.3 
1.4 
1.3 
1.1 
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1.3 
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.9 
.9 
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.6 
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.1 
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.2 
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.8 
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^oQf  ga^ height,  in  feet,  of  Tennessee  River  at  Florence,  Ala.,  Jar  the  yean  ending 
Sept.  30,  J^f-lW^— Continued. 


}    - 

/  Oct.   /  Kov.  1  I>«c 

Jan. 

Feb. 

lUr. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

/  i  - 

—0.2 

.0 

.2 

.4 

1.5 

1.7 
1.8 
2.3 
2.2 
2.0 

1.8 
1.4 
1.4 

3.0 
2.6 
2.6 
2.3 
1.9 

1.9 
1.8 
1.6 
1.6 
1.4 

1.6 
XI 
3.3 
4.6 
11.1 

13.4 
124 
10.2 
10.6 
13.4 

11.9 
11.6 
12.7 
12.6 
12.1 

13.0 
13.8 
13.8 
13.8 
13.4 
12.2 

3.3 
3.2 
3.0 
2.9 
3.3 

6.8 
11.0 
13.6 
14.1 
13.6 

13.8 
13.0 
11.0 
9.2 
8.0 

7.2 
6.6 
6.4 
6.2 
6.0 

5.6 
6.4 
4.2 
4.6 
6.2 

6.7 
6.6 
6.5 
5.8 
5.2 
4.8 

9.8 
7.9 
6.6 
6.7 
4.9 

4.6 
4.1 
3.7 
3.4 
3.1 

3.1 
2.9 
2.7 
2.7 
2.6 

X4 

t\ 

2.1 

tt 

1.9 
1.8 
1.8 

1.9 
2.1 
2.3 

4.8 
5.0 
5.2 
7.1 
12.8 

15.9 
17.8 
18.8 
18.6 
19.0 

19.6 
20.0 
20.0 
20.4 
18.9 

14.4 
10.2 
8.8 
8.4 
8.7 

9.4 
9.6 
9.4 
8.8 
8.4 

10.0 
13.8 
16.6 

23 
23 
2.1 
20 
1.9 

1.7 
1.7 
1.7 
1.9 
1.9 

1.8 
1.7 
1.9 
1.9 
2.2 

4.3 
4.6 
4.1 
6.1 
4.8 

4.6 
4.7 
4.5 
8.9 
3.9 

3.6 
3.2 
3.2 
4.7 
6.7 
5.9 

14.9 
14.4 
14.3 
13.6 
124 

121 
12.8 
13.8 
14.6 
16.2 

16.3 
13.9 
11.8 
11.7 
17.4 

21.0 
21.8 
226 
24.6 
25.1 

24.8 
24.5 
24.1 
23.7 
23.6 

23.2 
22.8 
22.2 
20.2 
17.1 
14.5 

6.3 
0.3 
11.1 
11.6 
11.1 

11.0 

ia3 

9.8 
9.4 
8.6 

7.8 
7.6 
7.5 
7.7 
7.5 

7.3 
7.1 

7.0 
7.7 
9.5 

9.5 
8.7 
8.1 
7.3 
6.7 

6.7 
6.3 
6.1 
5.8 
6.8 

14.3 
14.4 
14.5 
14.2 
12.9 

11.2 
10.7 
120 
13.0 
13.4 

13.4 
12.6 
11.4 
10.2 
9.2 

8.3 
7.6 
7.2 
6.8 
6.4 

6.0 
5.8 
6.1 
6.6 
8.6 

9.6 
9.2 
8.9 
8.2 
7.3 

6.2 
5.3 
6.1 
4.6 
4.1 

3.8 
3.4 
8.3 
3.1 
2.7 

26 
26 
26 
27 
27 

25 
23 
21 
2.0 
20 

1.9 
1.9 
1.8 
1.7 
1.7 

1.5 
1.6 
1.6 
2.0 
2.7 
29 

6.6 
6.0 
6.6 
6.2 
4.8 

4.6 
4.3 
4.6 
6.6 
6.2 

6.6 
7.1 
7.4 
7.1 
6.6 

6.3 
6.3 
6.1 
6.9 
6.2 

4.6 
4.4 

3.9 
3.6 
3.4 

3.1 
3.0 
28 
2.7 
24 
24 

25 
21 
1.7 
1.5 
1.5 

1.3 
1.1 
1.0 
.9 
.7 

.6 
.5 
.6 
.4 
.6 

.6 
.6 
.6 
.5 
.6 

.6 
1.5 
2.3 
2.8 
3.7 

3.1 
26 
21 
1.6 
1.1 

2.8 
23 
23 
22 
22 

23 
25 
24 
22 
2.2 

1.9 
1.7 
1.8 
1.9 
2.6 

3.0 
3.6 
3.6 
3.6 
3.8 

3.3 
2.8 
24 
22 
1.8 

1.6 
1.4 
1.3 
1.3 
1.2 

0.9 
.9 
.9 
.7 
.7 

.7 
.6 
.6 
.6 
.6 

.6 

.8 

1.0 

1.3 

1.4 

1.3 
1.2 
1.2 
1.6 
21 

27 
2.3 
1.9 
1.7 
1.6 

1.6 
1.7 
24 
25 
3.3 
3.7 

1.6 
1.6 
1.4 
1.4 
1.4 

1.2 
1.1 
1.0 

.8 
.8 
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.0 

.8 

.8 
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.7 
.6 
.5 
.5 

.5 
.7 
1.1 
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2.1 
21 
1.8 
1.8 
2.1 

3.6 
4.9 
6.4 
6.2 
4.6 

3.6 
3.3 
6.4 
8.4 
8.8 

8.4 
7.6 
6.8 
7.8 
9.0 

0.8 
0.4 
7.8 
6.3 
5.0 

4.2 
3.6 
3.6 
3.2 
3.0 

28 
2.4 
21 
1.9 
1.7 
1.8 

24 
24 
26 
22 
1.8 

1.4 
1.2 
1.0 
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.9 
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.8 
.8 
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SUBFACE   WATER  SUPPLY,  1913,  PART  in. 

height^  in  feet,  of  Tennessee  River  at  Florence,  Ala.,  for  the  yean  ending 
Sept.  SO,  1872-191S— Continued. 


Day. 


Got     Nov.     Dec.     Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.  Sept 


1900. 

1 

2 

3 

4 

6 

« 

7 

8 

» 

10 

11 

12 

13 

14 

16 

1« 

17 

18 

W 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

31 

1901. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


ai 

.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 

-  .1 

.0 
.0 

.1 

.2 
.3 

.4 
.4 
.4 

.2 
.1 

.1 
.1 
.1 
.0 
.0 

.0 
.0 
.0 
.0 

-  .1 
-.1 


.7 
.6 
.6 
.6 
.4 

.3 
.3 

.8 
.8 
.6 

.8 
2.4 
3.8 
3.1 
2.8 

2.2 
1.6 
1.2 

.8 
.7 

.6 
.7 
.8 
1.0 
1.0 

.8 
1.4 
3.5 
4.4 
8.9 
3.2 


-^1 

—  .1 

—  .1 

—  .1 

—  .1 

.0 
.0 
.0 
.1 
.1 

.1 
.2 
.2 
.2 
.2 

.1 
.1 
.1 
.0 
.0 

.0 
.1 
.1 
.0 
.2 

.2 
.4 


.8 


Z3 
1,8 
L4 
1.2 
1.0 

1,0 
1.3 
1,5 
1.8 
2.0 

2.0 
L6 
1,4 
1.2 
1.0 

.9 
.8 
.7 
.6 
.7 

1.2 
L4 
1.2 
1.1 
1.4 

3.3 
6.0 
6.7 
9.6 
10.4 


a7 

.0 
.5 
.5 
.3 

.4 
.4 
.4 
.3 
.4 

2.3 
3.9 
4.8 
6.0 
6.6 

6.4 
5.8 
5.0 
4.8 
5.5 

4.8 
4.5 
4.6 
6.0 
6.3 

6.7 
6.4 
5.6 
5.1 
4.6 
4.2 


ia2 

9.0 
6.9 
5.0 
4.2 

4.0 
4.0 
4.5 
5.6 
6.0 

5.8 
5.0 
4.4 
3.7 
3.2 

3.0 
Z6 
2.4 
2.2 
2.0 

2.2 

2.8 
2.8 
8.2 
8.6 

8.9 
4.0 
4.0 
3.6 
8.4 
3.2 


3.5 
3.0 
2.5 
2.0 
1.6 

1.1 
1.0 
LO 
LO 
1.2 

2.1 
4.9 
5.9 
7.2 

7.7 

7.5 
6.9 
6.4 
6.3 
7.3 

R.5 
9.2 
8.6 
7.8 
6.8 

6.0 
5.2 
4.5 
4.0 
3.6 
8.1 


3.6 
3.8 
4.0 
4.2 
4.1 

4.0 
3.6 
3.4 
3.0 
3.0 

4.8 

lao 

14.0 
15.2 
15.9 

16.2 
16.2 
15.4 
13.0 
9.3 

7.2 
6.0 
5.5 
5.4 
6.5 

6.4 
6.4 
6.0 
5.6 
6.4 
6.4 


2.8 
Z6 
2.4 
Zl 
2.4 

Z8 
3.0 
3.0 
4.2 
5.6 

6.0 
7.0 
8.8 
1L4 
12.8 

14.0 
14.6 
14.4 
13.6 

ia6 

&5 
7.0 
7.0 
7.2 
7.4 

7.4 
6.4 
7.2 


5.5 
5.6 
6.7 

lao 
ia7 

ia4 
lai 

9.5 

8w8 
&6 

7.8 
7.1 
6.6 
6.0 
5.8 

5.8 
5.4 
5.0 
4.6 
4.0 

4.0 
3.7 
3.4 
3.2 
3.2 

2.9 
2.8 
2.6 


&0 

&3 
7.4 
7.8 
&4 

9.0 

lao 
ia8 

11.0 
1L4 

11.9 
12.0 
11.7 

ia8 

9.4 

8.2 

7.4 
6.7 
6.4 
7.6 

&9 
9.2 
9.6 
ILO 
1L8 

11,8 

ia8 

9.6 

&8 

8.2 

»  7.9 


2.4 
Z4 
Z6 
2.6 
2.6 

2.6 
3.0 
3.2 
3.6 
7.8 

11.6 
12.0 
1L6 

ia6 

9.0 

7.5 
6.4 
5.5 
5.0 
4.6 

4.6 
4.6 
4.4 
4.0 
4.1 

4.6 
6.2 
&6 
11.4 
12.6 
13.5 


7.2 
6.6 
6.0 

5.8 
5.8 

5.8 
6.2 
6.4 
6.4 
6.0 

9.2 
11.0 
11.0 

ia4 

&8 

7.8 
11.2 
l&O 
19.0 
19.2 

17.8 
15.0 
13.7 
12.9 
1L6 

ia4 

9.6 
&4 

7.4 
6.8 


13.2 
13.0 
13.0 
13.4 
14.4 

16.1 
15.4 
15.2 
14.2 
12.2 

9.8 
8.1 
7.1 
6.6 
6.4 

7.0 
7.3 
7.9 
10.0 
13.3 

15.2 
15.9 
16.3 
16.1 
16.0 

15.6 
14.8 
13.4 
12.0 
11.0 


6.4 
6.1 
5.4 
4.9 
4.2 

4.0 
3.8 
3.6 
3.6 
3.4 

3.2 
3.0 
3.0 
2.7 
2.6 

Z4 
2.3 
2.2 
%l 
2L0 

2.0 
1.9 
%l 
2.6 
Z4 

2.1 
1.8 
1.8 
L7 
ZO 
2.1 


lai 

9.0 
7.9 
6.9 
6.1 

5.6 
6.1 
4.5 
5.0 
4.2 

4.0 
4.0 
3.8 
3.7 
3.6 

3.5 
3.3 
3.2 
3.1 
3.1 

4.1 
6.5 
9.7 
1Z3 
13.7 

14.7 
15.7 
16.1 
16.1 
14.5 
IZl 


2.2 
%4 
Z8 
3.2 
3.6 

4.8 
5.4 
5.8 
5.9 
6.2 

5.7 
4.9 
4.6 
4.2 
5.1 

4.9 
5.2 
5.4 
5.4 
5.7 

6.4 
6.7 
7.4 
9.0 
9.2 

9.4 
1L6 
12.8 
12.0 

ia4 


9.9 
9.3 
8.7 
7.9 
6.9 

6.1 
5.4 
4.9 
5.0 
5.2 

5.1 
5.1 
6.7 
5.1 
4.5 

4.2 
4.1 
4.7 
5.7 
6.2 

6.1 
5.7 
5.3 
5.2 
6.1 

5.9 
5.2 
5.8 
6.1 
5.5 


9.2 
&8 
8.3 
&1 
7.0 

5.8 
5.0 
4.3 
4.0 
3.6 

2.8 
3.0 
3.0 
2.8 
2.6 

2.2 
2.1 
ZO 
2.1 
2.1 

2.0 
1.8 
1.6 
L6 
L5 

L5 
2.6 
3.0 
2.9 
3.1 
4.8 


4.8 
4.2 
3.7 
3.6 
3.7 

3.7 
3.5 
3.3 
3.1 
2.9 

2.9 
3.3 
3.7 
3.3 
2.8 

2.4 
2.1 
20 
1.9 
1.9 

L9 
L8 
1.9 
L9 
1.8 

1.8 
L5 
1.3 
LI 
1.0 
.9 
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i>atfy  gagt  height,  tn  feet,  of  Tennes$ee  River  at  Florence,  Ala,,  Jot  the  year$  ending 
Sept,  SO,  1872-191S—Contm\ied, 


Dmy. 

Oct. 

Nov. 

Dec. 

Jan. 

P^b. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1903: 

1 

3.3 
3.1 
2.9 
%9 
2L9 

2.9 
2.7 
2.7 
ZO 
2.5 

2.2 
2.1 
L9 
L9 
1.9 

2.1 
2.2 
2.2 
2.2 
2.1 

1.9 
1.8 
1.7 
L5 
1.4 

L4 
1.3 
L2 
L2 
L2 
1.1 

1.6 
1.7 
LO 
L6 
1.6 

L6 
1.2 
1.0 
.8 
.6 

.8 
.8 

L2 
.8 

1.6 

1.2 
LI 
1,2 
L4 
L3 

L2 
LO 
.8 
.4 
.4 

.2 
.2 
.0 

—  .1 

—  .1 
-.2 

LO 
LO 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.8 
.8 
.8 
.8 
.8 

:? 

.7 
.7 
.8 

.8 
.8 
.8 
.8 
.8 



—  .3 

—  .3 

—  .3 

—  .4 

-.3 

-.2 

—  .2 
-.2 

—  .2 

—  .2 

—  .2 
.0 
.1 
.1 
.1 

.1 
.1 
.1 
.0 

—  .2 

—  .2 
-.2 

—  .2 

—  .1 
LO 

2.4 

Z8 

as 

4.2 
4.5 

a8 

.8 
.9 
.9 
.9 

.9 
.9 
.9 
LO 
LI 

L3 

L4 
L8 
Z6 

7.8 

1214 
15.0 
15.8 
16.0 
16.0 

15.1 
12L0 
8.3 
6.8 
5.6 

6.7 
6.3 
8.2 
U.6 
14.8 
16.2 

4.9 
5.0 
6.4 
5.7 
6.4 

7.3 
6.8 
6.2 
6.7 
5.1 

4.6 
4.0 
3.4 
3.0 
3.0 

6.1 
6.2 
6.6 
6.6 
6.2 

6.8 
7.4 
7.4 
7.6 
7.6 

6.6 
6.8 
6.0 
4-6 
4.8 
4.0 

17.1 
17.8 
1&6 
18.8 
2a6 

20l8 
20l3 
17.4 
12.4 
&9 

8.2 
6.2 
6.5 
6.1 
4.8 

4-4 
4.1 
3.9 
3.9 
4.4 

4.7 
6.7 
6.0 
6.2 
6.0 

6.1 
7.6 
9.4 
9.6 
1L8 
14.2 

3.8 
4.1 
6.5 
5.6 
6.5 

6.6 
5.8 
6.6 
6.0 
6.7 

6.7 
6.9 
6.8 
6.7 
6.6 

5.9 
5.6 
6.0 
4.6 
4.4 

4.0 
3.6 
3.4 
3.2 
3.0 

2.8 
3.0 
4.0 
4.4 
4.2 
4.2 

15.6 
16.1 
16.6 
16.4 
16.2 

15.7 
14.8 
13.7 
1L4 
8.8 

7.4 
6.6 
6.0 
6.6 
6.4 

5.4 
6.3 
6.0 
4.8 
4.6 

4-5 
4.6 

4.8 
6.1 
6.8 

7.0 
7.7 
9.8 

4.0 
3.9 
4.6 
&6 

las 

12L6 
14.2 
15.9 
16.6 
16.9 

16.3 
16.6 
16.8 
15.0 
14.9 

14.8 
16.8 
17.5 
17.6 
17.4 

17.3 
17.7 
17.6 
16.0 
12.9 

9.6 

ao 

9.7 

13.2 
14.9 
15.6 
16.6 
l&l 

19.4 
20.4 
2a9 
20.9 
20.2 

18.8 
15.9 
13.6 
1L2 
9.8 

9.1 
9.6 
9.9 

ia6 
las 

ia6 

9.6 
9.4 
8.2 
7.2 

7.0 
6.9 
8.4 
19.8 
19.2 
18.7 

14.4 
16.1 
16.9 
17.6 
18.2 

18.8 
18.4 
18.0 
17.0 
16.6 

16.7 
16.8 
16.8 
16.6 
16.7 

14.2 
12.7 
1L2 

9.8 
8.7 

8.0 
7.8 
7.7 
7.8 
9.0 

1L5 
13.4 
14.6 
15.2 
16.0 
13.5 

17.6 
17.2 
16.8 
17.6 
17.2 

14.6 
1L6 

ia3 

9.8 
9.2 

R.6 
8.0 
7.6 
7.0 
6.6 

6.4 
6.0 
6.8 
6.6 
6.3 

6.2 
6.0 
4.9 
4.8 
4.6 

4.4 

4.2 
4.2 
3.9 
8.8 

12.8 
12.6 
12.6 
12.1 
1L2 

lai 

9.5 
9.7 
ILl 
13.2 

14.8 
15.6 
16.6 
18.2 
17.9 

17.2 
16.2 
15.4 
14.8 
14.2 

12.8 
1L6 

ia5 

9.8 
9.4 

a6 

7.9 
7.4 
6.9 
6.6 

8.7 
8.7 
4.2 
6.4 
6.8 

6.2 
6.1 
4.3 
3.9 
8.7 

3.7 
3.3 
3.1 
2.9 
%7 

Z6 
Z7 
2.7 
2.6 
Z6 

Z5 
2.6 
Z3 
Z3 
2.4 

2.4 
2.4 
2.3 
2.2 
L9 
2.1 

6.6 
6.6 
6.2 
6.8 
6.4 

6.0 
4-6 
4-6 
4.6 
4.2 

4.0 
3.9 
3.8 
4.3 
6.2 

5.9 
4,7 
4.4 
4.0 
3.6 

3.2 
3.0 
2.9 
Z6 
Z5 

2.3 
2.2 
Z2 
L9 
2.0 
3.0 

2.3 
2.4 
2.3 
2.0 
L7 

L6 
L6 
L6 
L5 
L3 

L3 
L3 
L8 
L3 
L3 

L3 
L2 
LI 
LI 
LI 

L6 
L9 
2.1 
Zl 
L9 

L7 
L7 
L6 
L7 
L7 

6.4 
6.6 
7.0 
8.1 

ia2 

9.8 
9.2 
&6 
8.2 
&4 

7.9 
7.4 
6.9 
6.3 
6.8 

6.1 
4,6 
4.3 
3.6 
3.2 

2.8 
2.6 
Z6 
Z6 
2.5 

2.8 
2.6 
2.5 
2.5 
2.6 

L7 
Z6 

4.7 
6.1 
6.6 

4.7 
4.1 
8.3 
Z7 
%l 

L9 
L7 
L6 
L4 
L3 

L6 
2L1 
2.1 
L8 
L6 

L3 
LO 
.9 
.8 
.8 

.8 
.7 
.7 
.6 
.7 
.7 

Z8 
2.8 
2.5 
2.4 
2.2 

2.0 
ZO 
Zl 
Z2 
Zl 

Zl 
Z2 
Z7 
Z7 
Z8 

8.3 
3.6 
3.6 
3.4 
8.2 

Z8 
Z4 
ZO 
L9 
L9 

L6 
L3 
L2 
LO 
.9 
.8 

LI 
.9 
.9 
.7 
.6 

.6 
.6 
.7 
.7 
.7 

.5 
.6 
.6 
.7 
.7 

.7 
.6 
.6 
.3 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.1 
.2 
.3 
.2 

.7 
.7 
.9 
L2 
LI 

L4 
Z4 
Z4 
Z6 
Z4 

L8 
ZO 
L8 
L4 
L2 

L2 
L8 
Z2 
Z4 
Zl 

L8 
L7 
L7 
L6 
L2 

LO 
.9 
.6 
.5 
.4 
.4 

0.2 

J. 

.8 

3 

.3 

4 

.6 

5 

,4 

% 

,1 

.1 

s 

,1 

9 

,1 

» 

11 

.1 
,1 

u 

,1 

0 

,1 

11 

,1 

15 

.1 

u 

,2 

17 

.3 

IS 

.3 

B 

.3 

s       

.8 

a 

.2 

n. 

,1 

s 

.1 

M    

.0 

s 

.2 

% 

.6 

r 

s  

.8 
.9 

9 

L4 

» 

L8 

a 

1903. 
I 

.2 

%,     

.1 

} 

.0 

4 

.0 

3.............. . 

.0 

$ 

.0 

.0 

i. 

.0 

> 

—  .1 

D 

—  .1 

11 

—  .1 

12, 

—  .1 

Q 

—  .2 

U 

—  .2 

IS 

—  .2 

16 

—  .2 

17 

—  .2 

18. 

—  .2 

19 

—  .2 

» 

—  .2 

a 

—  .2 

a. 

—  .2 
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34 
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SUBFACB  WATEB  SUPPLY,  1913,  PABT  in. 


Daily  gage  height,  in  feet,  of  Tenne8$u  River  at  Florenctj  Ala,,  for  the  yean  ending 
Sept.  SO,  i^f-iWJ— Continued. 


D*y. 

Oct 

Not. 

Dec 

Jan. 

Feb. 

lUr. 

Apr. 

itoy. 

June. 

July. 

Aug. 

Sept 

1904. 

1 

-0.4 

-a4 

ai 

1.9 

3.2 

6.2 

11.2 

2.6 

2.6 

0.9 

a5 

2 

-  .4 

^  •4 

.1 

2.0 

2.6 

6.8 

10.1 

2.9 

3.4 

1.0 

.6 

3 

-  .4 

—  .2 

.1 

2.2 

6.8 

8.6 

3.6 

4.0 

1.2 

.8 

4 

-  .4 

.0 

2.0 

5.5 

7.4 

4.6 

3.6 

1.5 

.7 

5 

-  .5 

.0 

1.8 

6.2 

6.4 

4.4 

3.2 

1.7 

.7 

« 

-  .5 

-  .1 

1.6 

5.0 

6.7 

4.0 

2.8 

2.1 

.8 

7 

-  .6 

-  .2 

1.4 

4.8 

6.4 

3.8 

2.4 

2.1 

LO 

8 

-  .2 

-  .2 

1.3 

6.8 

6.2 

3.6 

3.3 

2.4 

1.0 

» 

.0 

-  .3 

1.6 

6.2 

6.7 

3.4 

3.0 

2.2 

L3 

10 

-  .1 

-  .3 

2.0 

6.9 

6.8 

3.6 

2.6 

1.6 

1.8 

11 

-  .2 

-  .3 

3.2 

8.0 

6.8 

3.7 

2.2 

1.4 

2.2 

12 

-  .3 

—  .1 

-  .3 

3.8 

8.4 

6.4 

4.0 

1.9 

1.2 

2.6 

13 

-  .2 

—  .1 

-  .2 

3.8 

8.2 

6.0 

4.3 

1.6 

1.2 

2.6 

14 

-  .1 

^  .1 

-  .2 

3.6 

8.0 

4.6 

4.6 

1.6 

1.3 

2.2 

16 

-  .1 

-  .1 

-  .2 

3.2 

8.2 

4.2 

4.2 

1.2 

1.3 

2.1 

W 

.0 

—  .1 

-  ,2 

3.0 

8.1 

4.0 

3.9 

LI 

1.4 

2.2 

17 

.2 

-  .2 

2.7 

8.0 

3.7 

3.4 

1.0 

1.6 

2.0 

18 

.0 

112 

-  .2 

2.6 

7.2 

8.4 

3.0 

.9 

1.6 

1.7 

W 

-  .1 

-  .1 

2.0 

6.2 

3.2 

3.0 

.9 

1.4 

1.8 

20 

-  .2 

.6 

1.9 

6.8 

3.0 

2.8 

.8 

1.0 

2.0 

21 '. 

-  .3 

2.1 

2.6 

1.9 

6.4 

3.0 

2.4 

.7 

1.0 

1.7 

22 

-  .3 

3.5 

1.5 

1.8 

7.9 

3.0 

2.2 

.7 

.9 

1.6 

23 

-  .3 

2.9 

1.7 

2.0 

9.6 

3.0 

2.0 

.6 

.9 

1.1 

24 

-  .4 

2.6 

2.6 

3.0 

11.8 

2.8 

1.8 

.6 

.8 

1.0 

28 

-  .4 

1.7 

2.9 

6!  8 

4.1 

14.0 

2.7 

1.6 

.5 

.6 

1.0 

26 

-  .4 

1.1 

2.6 

8.0 

5.2 

15.0 

2.6 

1.4 

.8 

.6 

.8 

27 

-  .4 

2.4 

6.8 

5.4 

17.2 

2.6 

1.4 

.7 

.6 

.7 

28 

-  .4 

2.0 

6.8 

6.4 

17.0 

2.5 

1.2 

.7 

.6 

.8 

29 

-  .4 

1.8 

5.0 

5.0 

16.8 

2.4 

1.2 

1.0 

.6 

1.0 

30 

-  .4 

'.2 

1.7 

4.4 

14.6 

2.3 

1.3 

1.0 

.6 

1.0 

31 

-  .4 



1.8 

8.6 

12.9 

1.3 

.6 

.8 



1906. 

1 

.2 

-  .6 

.0 

7.2 

2.3 

9.2 

3.7 

6.8 

4.4 

6.4 

2.2 

2.6 

2 

.2 

-  .6 

.1 

6.0 

2.2 

7.9 

3.6 

6.6 

4.3 

7.7 

2.0 

2.6 

3 

.1 

-  .6 

.1 

4.8 

2.2 

6.9 

3.6 

6.6 

4.2 

7.4 

1.8 

8.8 

4 

.0 

-  .4 

.1 

4.0 

2.3 

6.4 

3.6 

6.2 

3.7 

6.0 

1.8 

3.6 

6 

.0 

-  .3 

.2 

8.4 

2.7 

6.8 

3.6 

6.4 

3.2 

4.8 

1.8 

3.0 

« 

.0 

-  .2 

.8 

2.8 

3.6 

6.2 

3.4 

4.8 

2.8 

3.8 

1.8 

2.4 

7 

.0 

-  .2 

1.8 

2.6 

6.1 

4.9 

3.2 

4.7 

2.6 

3.4 

1.8 

2.0 

8 

.0 

-  .2 

2.2 

3.0 

6.4 

4.8 

3.0 

4.8 

2.2 

3.2 

1.6 

1.8 

9 

.0 

-  .2 

2.8 

2.7 

11.0 

6.0 

3.0 

4.6 

2.1 

8.2 

1.4 

1.6 

10 

.0 

-  .2 

3.2 

2.8 

14.0 

9.6 

3.2 

4.6 

2.0 

3.0 

1.4 

1.5 

11. 

-  .1 

-  .2 

3.4 

3.2 

16.0 

10.8 

3.4 

6.2 

1.8 

3.6 

1.6 

L6 

12 

-  .1 

-  .2 

3.2 

5.2 

16.7 

11.8 

4.2 

6.8 

1.7 

4.2 

1.8 

1.6 

13 

-  .2 

-  .2 

2.7 

7.8 

16.7 

12.8 

4.2 

6.7 

1.7 

4.6 

2.6 

1.4 

14 

-  .2 

-  .2 

2.2 

8.3 

16.2 

12.6 

4.4 

5.2 

1.4 

4.4 

8.8 

1.2 

15 

-  .2 

-  .1 

1.5 

10.6 

14.1 

11.6 

4.6 

4.8 

1.3 

6.0 

4.8 

1.0 

16 

-  .2 

-  .1 

1.2 

11.6 

12.4 

10.2 

4.9 

4.2 

1.4 

7.2 

5.7 

1.0 

17 

-  .3 

-  .1 

1.0 

11.4 

11.0 

8.4 

6.2 

4.6 

1.8 

8.1 

6.2 

.9 

18 

-  .3 

-  .1 

.9 

10.4 

9.8 

7.0 

6.0 

6.4 

1.8 

7.3 

6.8 

.8 

19 

-  .3 

-  .2 

.8 

8.4 

9.0 

6.2 

4.6 

7.4 

1.8 

6.2 

6.2 

.8 

20 

-  .3 

-  .2 

.7 

6.6 

9.2 

6.6 

4.1 

8.8 

1.7 

6.3 

4.8 

.8 

21 

-  .4 

-  .2 

.6 

5.6 

13.0 

6.8 

3.8 

8.8 

1.6 

4.2 

4.2 

.8 

22 

-  .4 

-  .1 

.6 

4.8 

16.0. 

6.6 

3.4 

7.8 

2.4 

3.4 

3.9 

.6 

23 

-  .4 

.0 

.4 

4.4 

15.6 

6.8 

3.2 

7.2 

3.8 

3.0 

3.4 

,5 

24 

-  .4 

.0 

.4 

3.9 

16.7 

6.8 

3.2 

9.2 

4.4 

3.0 

8.2 

.4 

26 

-  .4 

.0 

.6 

3.4 

16.6 

6.6 

3.1 

10.0 

4.8 

3.0 

2.8 

,3 

26 

-  .4 

.0 

1.0 

3.1 

14.6 

6.9 

3.1 

9.6 

4.4 

3.1 

2.6 

.3 

27 

-  .4 

-  .1 

1.5 

2.8 

13.1 

6.4 

3.2 

9.0 

4.2 

3.0 

3.4 

.2 

28 

-  .6 

-  .1 

4.2 

2.6 

10.8 

6.0 

3.7 

7.8 

4.8 

2.9 

4.0 

.2 

29 

-  .6 

-  .1 

6.6 

2.4 

4.8 

4.4 

6.6 

6.2 

2.9 

8.7 

.1 

30 

-  .6 

-  .1 

7.2 

2.3 

4.4 

6.3 

6.6 

6.0 

2.8 

8.2 

,0 

31 

-,6 

.•».... 

8.6 

2.4 

4.0 

4.8 

2.6 

2.9 
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Daikf  gage  height,  in  feet,  of  Tennessee  River  at  Florencej  Ala.,  for  the  years  ending 
Sept.  SOy  187^-1913— Continued. 


Day. 

Oct. 

Not. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1905. 
1 

0.1 
.0 
.1 
.1 
.3 

.3 
.3 
.2 
.1 
.4 

1.0 
1.8 
l.(J 
1.3 
1.4 

1.0 
2.0 
1.8 
1.6 
1.6 

1.4 

1-2 
.8 
.0 
.0 

.8 
1.7 
1.6 
1.8 
1.8 
1.9 

8.6 
0.8 
14.4 
15.8 
15.9 

15.8 
15.4 
13.9 
13.2 
12.2 

10.6 
0.0 
7.7 
6.6 
6.7 

5.1 
4.8 
4.6 
4.5 
4.9 

6.4 
6.4 
6.0 
5.2 
6.8 

5.6 
5.2 
4.5 
4.0 
3.6 
3.4 

1.8 
1.6 
1.4 
1.2 
1.0 

.8 
.6 
.6 
.6 
.6 

.4 
.4 
.4 

.4 
.3 

.3 
.2 
.2 
.1 
.0 

.0 
.0 
.1 
.1 
.1 

.1 

.2 
.2 
.3 
.3 

3.0 
3.0 
2.7 
2.6 
2.5 

2.4 
2.2 
2.0 
2.0 
1.9 

1.9 
1.8 
1.7 
1.7 
1.8 

1.9 
2.2 
2.6 
4.6 
5.6 

10.0 
13.5 
15.2 
16.0 
16.7 

16.3 
14.4 
10.7 
7.7 
6.2 

0.3 
.3 
.4 
.9 

1.2 

3.3 
6.2 
6.6 
6.2 
6.9 

6.2 
7.0 
7.0 
6.8 
6.6 

7.6 
7.0 
7.0 
6.4 

5.8 

5.6 
6.6 
7.8 
9.2 
9.2 

9.2 
9.3 
8.8 
7.4 
6.9 
6.1 

6.4 
4.8 
4.4 
4.2 
4.0 

3.8 
3.7 
3.6 
3.5 
3.7 

3.8 
3.8 
3.8 
3.8 
3.9 

3.9 

4.8 
6.5 
6.4 
6.9 

6.9 
7.2 
7.2 
6.8 
6.2 

6.8 
6.4 
6.0 
4.6 
6.0 
7.4 

6.6 
6.1 
6.0 
6.8 
7.2 

8.7 
9.4 
10.0 
9.4 

8.8 

7.8 
7.4 
7.5 
7.0 
6.6 

6.0 

6.8 
7.2 

7.1 
8.0 
12.2 
13.6 
13.1 

12.4 
13.2 
13.7 
12.8 
10.9 
8.9 

11.9 
13.4 
14.1 
14.0 
12.8 

10.7 
9.1 
7.8 
7.2 
.    6.6 

6.0 
6.6 
6.2 
6.0 
4.8 

4.5 
4.2 
4.0 
3.9 
4.0 

4.6 
4.6 
4.7 
6.0 
6.7 

6.5 
4.9 
4.4 

4.0 
4.0 
3.8 

7.9 
7.6 
7.2 
6.6 
6.2 

6.0 
6.6 
6.2 
4.8 
4.4 

4.0 
3.8 
3.6 
3.4 
3.2 

3.0 
3.0 
2.9 
2.9 
2.8 

2.8 
2.9 
3.2 
3.6 
4.0 

4.5 
4.6 
4.4 

5.5 
9.8 
11.9 
12.0 
11.6 

10.1 
8.8 
8.1 
7.9 
7.6 

7.0 
6.4 
5.8 
5.2 
6.0 

4.6 
4.2 
4.0 
3.9 
3.6 

3.4 
3.2 
3.2 
3.4 
3.8 

4.2 
4.6 
5.4 

4.0 
3.9 
4.8 
6.8 
7.2 

8.0 
8.0 
7.2 
6.6 
6.0 

6.4 
4.8 
4.6 
4.7 
7.8 

10.2 
9.3 
8.8 
9.2 

10.6 

10.8 
10.2 
9.4 
8.3 
7.4 

6.6 
6.2 
6.6 
7.2 
9.6 
11.1 

8.6 
13.0 
14.2 
14.4 
14.5 

14.3 
13.3 
11.5 
9.6 
8.4 

8.3 
8.4 
8.5 
8.9 
11.2 

11.0 
10.9 
10.4 
9.7 

8.8 

8.0 
7.3 
6.4 
6.0 
6.4 

4.9 
4.6 
4.2 
4.0 
3.9 
3.7 

11.6 
11.8 
11.6- 
10.2 
8.8 

7.6 
6.8 
6.1 
6.0 
5.8 

6.9 
6.0 
6.4 
6.8 
6.6 

6.3 
6.2 
6.2 
6.6 
7.0 

6.8 
6.2 
6.4 
4.9 
4.4 

4.2 
4.0 
3.8 
3.6 
3.6 

3.6 
3.5 

l\ 

4.5 

4.6 
4.6 
4.9 
6.6 
7.6 

7.3 
7.0 
7.0 
6.4 
6.1 

6.6 
5.1 
4.8 
4.5 
4.5 

4.6 
4.6 
5.4 
5.5 
5.6 

6.0 
6.0 
6.0 
6.0 
6.8 

3.6 
3.6 
3.4 
3.3 
3.3 

3.4 
3.4 
3.6 
3.8 
4.2 

6.0 
6.6 
5.4 
4.6 
3.9 

3.6 
3.1 
2.8 
2.4 
2.2 

2.0 
2.0 
1.8 
1.6 
1.6 

1.8 
2.1 
2.6 
3.0 
2.7 
2.6 

7.8 
6.6 
6.0 
5.8 
6.4 

6.4 
6.8 
8.4 
9.5 
10.0 

11.2 
12.5 
11.8 
9.8 
10.7 

9.5 
9.6 
8.6 
7.6 
6.4 

5.4 
4.9 
4.4 
4.0 
4.0 

3.7 
3.6 
3.0 
3.0 
3.0 
3.5 

2.4 
2.8 
3.0 
2.9 
2.8 

3.0 
3.0 
3.0 
2.4 
2.3 

2.2 
2.0 
1.8 
1.8 
1.8 

2.1 
3.2 
4.4 

6.6 
6.4 

4.8 
4.1 
3.6 
3.1 
2.7 

2.7 
3.4 
4.0 
4.0 
3.8 

4.1 
4.8 
4.5 
4.4 
4.5 

4.4 

5.0 
6.0 
5.8 
5.6 

6.3 
7.0 

8.2 
8.4 
7.6 

7.2 
7.1 
7.6 
9.1 

8.6 

6.5 
4.9 
4.0 
3.7 
3.9 

3.8 
4.0 
4.0 
4.0 
3.9 

3.4 
3.0 
2.6 
2.6 
2.4 

2.2 
1.9 
1.8 
1.8 
1.9 

1.9 
2.4 
3.3 
3.5 
3.4 

6.2 
6.2 
7.8 
8.6 
9.4 

10.6 
10.0 
8.8 
8.2 
9.1 

9.5 
8.3 
7.0 
6.3 
6.0 
5.4 

3.7 
3.8 
4.0 
3.8 
3.4 

3.0 
2.8 
2.4 
2.3 
2.0 

1.7 
1.7 
1.8 
2.8 
3.0 

3.6 
4.4 

4.6 
4.0 
3.6 

3.1 
2.8 
2.7 
2.5 
2.3 

2.0 
1.8 
1.5 
1.5 
1.4 
1.5 

6.0 
6.0 
6.6 
6.1 
6.2 

6.9 
6.2 
6.2 

4.8 
4.6 

4.2 
4.0 
3.6 
3.6 
3.8 

3.4 
3.7 
4.0 
4.6 

4.8 

6.0 
5.0 
6.0 
4.8 
4.4 

4.2 
4.0 
4.2 
4.6 
4.4 
4.0 

L5 
1.6 
2.1 
2.8 
2.4 

1.9 
1.6 
1.4 
1.2 
1.6 

1.7 
1.6 
1.4 
1.6 
2.0 

•    2.2 
2.0 
1.7 
1.6 
1.7 

1.7 
1.7 
1.6 
1.5 
1.8 

1.9 

1.8 
1.8 
1.8 

1:J 

4  6 

i 

6  6 

3     

7  6 

4 

7  6 

5 

6.6 

« 

6.8 

6  3 

1 

6.4 

t 

6.8 

M 

6  6 

u 

6.8 

H 

6.6 

B 

6  8 

U 

6i4 

li 

6.6 

16 

4.7 

17 

4.2 

l^ 

3.7 

» 

3  4 

» 

3.8 

a 

8.9 

Q 

5.0 

0 

6.9 

M 

8.0 

B 

7.6 

». 

6.8 

r? 

6.9 

B 

6.0 

9 

8.4 

0 

9.0 

11 

1907. 
I 

1.4 

2 

1.3 

J 

1.2 

4 

1.0 

5 

1.0 

« 

1.0 

7 

.9 

S 

.7 

9 

.8 

0 

1.0 

1 

.9 

2 

1.8 

8 

4 

1.9 
2.1 

5 

2.6 

i 

2.4 

2  1 

S 

1.8 

9 

1  4 

} 

1.0 

I 

.9 

I           

1  5 

} 

1.7 

1          

2  7 

S 

3.0 

S 

4.8 

7 

6  9 

It 

6.6 

9             

5  9 

0 

4.8 

1 
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DaUy  gage  height^  m  /eet,  of  Tenneaee  River  at  FIcrenee,  Ala,,  for  the  yean  ending 
Sept.  SOy  l^f-i9iJ— Continued. 


Day. 

Oct 

Nov. 

Dec. 

JftlL 

Feb.* 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

igos. 
1 

8.0 
8.4 
8.3 
XO 
3.6 

3.0 
1.0 

.8 
1.3 
.8 
.6 
.3 

.3 
.3 
.1 
.1 
.0 

.0 

-  .1 

-  .1 
1.0 
8.4 
8.0 

a4 

.6 
.7 
.6 
.7 

.7 
.8 
1.4 
1.6 
3.0 

3.0 
3.0 
3.8 
3.8 
5.4 

6.5 
5.3 
4.3 
3.6 
3.3 

8.3 
8.6 
4.0 

4.8 
6.3 

7.6 
8.6 
0.3 
8.9 
7.9 

1.8 
1.0 
ZO 
8.1 
3.0 

3.4 

1.9 
1.4 
1.0 
1.0 

.8 
.6 
.6 
.5 
.5 

.6 

.8 

1.0 

1.0 

1.0 

1.0 

1.0 

.9 

.8 

.8 

.8 
.8 
.7 
.7 
.7 

6.4 
5.8 
1.4 

8.9 
8.4 

3.0 
3.8 
3.4 
3.4 
Z3 

3.6 
3.7 
3.7 
3.0 
3.8 

4.8 
5.0 
5.0 
5.0 
5.0 

4.6 
4.5 
4.4 
4.8 
4.8 

5.3 
5.4 
5.6 
5.8 
6.6 
8.3 

.6 
.5 

.7 

1.4 
8.4 
6.3 
7.5 
8.8 

9.7 
9.1 
8.0 
6.6 
6.7 

5.6 
6.2 
4.9 
4.5 
4.0 

8.6 
3.6 
5.3 
6.3 
7.4 

8.6 
8.8 
8.3 
7.3 
6.4 
5.6 

9.5 
11.5 
13.0 
13.0 
IZO 

11.6 

ia7 

11.3 
11.0 
10.0 

8.8 
8.0 
7.8 
7.8 
10.0 

11.6 
13.8 
12.7 
11.0 
0.6 

8.4 
7.6 
6.8 
6.3 
5.6 

5.^ 
4.8 
4.8 
4.5 
4.4 
4.4 

6.8 
5.8 
6.8 
5.8 
5.7 

5.8 
6.4 
6.8 
7.0 
7.3 

6.8 
5.9 
5.4 
5.1 
5.8 

6.8 
8.8 
10.4 
11.0 
11.6 

11.8 
10.5 
9.4 
7.8 
6.6 

6.8 
6.1 
4.8 
4.4 
4.0 
4.0 

5.3 

6.6 
6.9 
6.9 
7.0 

6.0 
6.8 
6.5 
6.3 
7.4 

9.9 
11.0 

ia8 

11.3 
13.5 

14.6 
16.3 
15.8 
17.0 
17.0 

16.0 
14.3 
11.4 
9.3 
7.9 

7.5 
7.3 
7.1 
6.8 

3.9 
3.7 
8.6 
3.4 
3.8 

8.3 
4.0 
4.4 

6.3 
7.9 

10.6 
11.6 
12.4 
13.6 
14.8 

16.4 
14.7 
14.2 
14.6 
14.7 

14.0 
13.3 

14.8 
18.8 
18.7 

19.0 
18.3 
17.1 

6.5 
6.5 
6.4 
6.6 
7.0 

7.4 
7.7 
7.6 
7.1 
7.0 

7.2 
7.8 
8.0 
8.0 
8.6 

8.9 

l\ 

7.3 
7.2 

ao 
ai 

9.0 
13.3 
13.6 

13.4 
13.4 
13.0 
U.8 
9.6 
8.8 

15.7 
14.3 
13.4 
10.4 
8.8 

8.0 
8.0 
8.0 
8.8 
10.5 

13.6 
14.2 
16.1 
18.8 
19.6 

19.4 
19.0 
18.2 
16.6 
14.2 

11.7 
10.0 
9.1 
8.9 
8.6 

8.8 
8.4 
9.3 
10.5 
11.0 
11.0 

7.8 
7.0 
6.4 
5.9 
5.6 

6.8 
9.4 
9.6 
8.3 
6.8 

6.0 
5.4 
5.0 
4.6 
4.4 

4.2 
4.2 
4.4 
7.3 
7.8 

7.6 
7.0 
6.2 
6.0 
6.8 

7.0 
7.6 
8.1 
8.6 
9.0 

11.5 
11.6 
10.8 
9.4 
8.0 

7.0 
7.1 
8.0 
8.1 
.7.6 

7.4 
7.0 
7.0 
7.7 
7.4 

6.9 
6.8 
6.0 
6.0 
6.6 

6.1 
4.7 

4.8 
5.9 
6.8 

7.6 
8.0 
7.6 
7.5 
7.4 

8.6 
7.7 
6.4 
5.8 
6.8 

9.6 

a6 

7.5 
6.6 
6.3 

6.1 
6.1 
6.0 
5.6 
5.3 

5.0 

4.8 
4.7 
5.2 
4.8 

4.3 
4.3 
4.0 
4.3 
4.2 

4.4 
4.6 
4.6 
•  4.4 
4.3 
4.5 

9.9 
12.6 
13.8 
14.6 
14.8 

14.8 
18.8 
11.5 
9.2 
7.4 

7.0 
6.8 
6.8 
6.9 
7.1 

6.8 
6.2 
5.6 
5.0 
4.6 

4.8 
6.0 
7.1 
9.6 
13.4 

13.9 
11.6 
9.6 
7.6 
6.6 
7.5 

4.0 
3.8 
3.8 
4.2 
4.7 

4.2 
3.9 
4.0 
4.2 
4.1 

4.0 
3.6 
3.2 
3.1 
2.9 

27 
2.5 
2.3 
2.4 
2.4 

3.7 
3.6 
3.4 
3.0 
1.9 

1.8 
1.7 
1.6 
3.0 
2.3 

8.2 
7.1 
6.9 
9.2 
13.0 

14.8 
15.6 
15.6 
15.4 
14.2 

13.8 
11.5 
10.6 
9.7 
9.0 

8.3 
8-2 
8.4 
8.0 
7.4 

7.1 
8.6 
9.2 
9.0 
8.4 

7.6 
7.4 
8.2 
8.3 
8.0 

2.2 
1.8 
1.6 
1.6 
1.6 

1.4 
3.1 
3.4 
4.0 
4.3 

4.2 
4.4 

4.3 
4.0 
3.6 

3.0 
3.6 
3.3 
2.3 
2.3 

3.0 
1.7 
1.6 
1.6 
1.5 

1.4 
1.2 
1.1 
1.0 
1.0 
1.0 

7.6 
6.8 
6.3 
6.2 
6.0 

5.9 
5.6 
5.2 
5.4 
7.0 

9.9 
11.8 
11.2 
9.6 
8.0 

8.0 
8.8 
8.7 
8.0 
6.8 

5.8 
4.9 
4.4 
4.0 
3.4 

3.3 
3.6 
3.4 
3.2 
3.0 
3.1 

as 

.7 
.8 
1.0 

1.1 

1.6 
1.5 
1.5 
1.8 
3.1 

3.4 
2.6 
3.8 
2.4 
3.2 

1.8 
1.4 
l.l 
1.0 
.8 

.8 

.8 

1.0 

1.6 

3.4 

3.6 
4.1 
3.6 
3.3 
3.6 
4.0 

3.9 
2.9 
3.3 
4.9 
5.4 

6.8 
6.2 
6.0 
6.2 
4.4 

3.8 
3.2 
3.0 
2.9 
2.8 

3.6 
2-8 
3.0 
3.0 
5.8 

7.4 
6-0 
4.6 
3.6 
3.0 

2.4 
2.0 
1.8 
1.6 
1.5 
1.4 

3.6 

9 

2.9 

1 

2.3 

!;:::::::::::!.: 

1.8 

5 

15 

• 

16 

7 

1.5 

9 

15 

0 

1.5 

&::::::.:::::: 

L6 

11 

10 

a 

12 

u;::.::::;:!.::. 

2.0 

14 

1.8 

15 

L5 

10 

1.1 

17 

.9 

18 

.7 

10 

.6 

20 

.5 

21 

.5 

22 

.6 

2B 1. 

24 

.7 
.6 

26 

.5 

26 

.4 

27 

.3 

28 

.2 

28 

.1 

80 

.1 

81 

igoo. 

1 

2 

1.4 
1.3 

8 

1.3 

J::::::::;:::;- 

1.4 
1.5 

6 

1.4 

7 

1.3 

8 

1.2 

9 

1.0 

10 

1.0 

11 

1.4 

12 

1.3 

13 

1.3 

14 

1.3 

18 

1.3 

16 *.... 

17 

1.3 
1.3 

18 

1.1 

19 

10 

20 

.9 

21 

.9 

22 

.9 

23 

1.2 

24 

1.2 

25 

1,5 

26 

L6 

27 

2.1 

28 

2.4 

28 

2-6 

80 

2-2 

31 

Digitized  by 


Google 


TBNNB8SEE  BIVEB  BASIK. 


179 


DwUff  gage  height,  in  feet,  of  Tenneeeee  River  at  Florence,  Ala,,  for  the  yeart  ending 
Sept.  SO,  l^f-iW5— Continued. 


DV. 

Oct 

Nov. 

Deo. 

Jan. 

Fel>. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

ma 

L 

1.8 
1.4 
L2 
.0 
.8 

.7 

.6 
.6 
.5 
.6 

.5 
.4 

.5 
L2 
LO 

2.4 
2.8 
3.6 
8.0 
3.0 

2.4 
XO 
1.6 
L4 
1.2 

1.0 
.0 
.8 
.8 
.7 
.0 

.7 
.8 
.8 
.8 
.0 

1.1 
1.2 
1.4 
L2 
1.0 

.0 
.8 
.8 
1.4 
LO 

3.0 
L7 
L2 
.0 
.0 

.6 
.4 

.3 
.3 
.2 

.2 
.2 
.2 
.2 
.2 
.2 

ao 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.1 
.1 
.1 
.1 
.0 

.0 
.0 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 
.0 

.6 

as 

.4 

.8 
.3 
.8 

.3 
.8 
.8 
1.6 
1.0 

2.6 
2.8 
3.6 
2.5 
2.6 

3.1 
3.6 
3.7 
8.7 
3.5 

3.1 
2.7 
%2 
1.8 
L8 

2.0 
Z4 
2.5 
Z3 
2.2 
2.0 

.4 
.4 
.4 
.4 

.8 

2.0 
4.4 
6.2 
7.6 

7.8 

6.6 
5.7 
4.6 
3.7 
2.0 

2.4 
2.0 
1.8 
1.6 
1.4 

1.0 
1.0 
1.1 
1.1 
L4 

1.4 
1.4 
1.4 
1.8 
2.2 
3.0 

1.8 
L6 
1.8 
1.2 
1.2 

2.5 
5.8 
6.4 
7.6 
0.2 

0.2 
7.8 
6.7 
5.7 
5.0 

4.1 
3.7 
3.6 
3.7 
4.3 

4.6 
5.4 
6.4 
7.0 
7.2 

7.0 
7.0 
6.2 
5.6 
4.9 
4.4 

4.8 
8.2 
13.4 
16.8 
17.0 

17.0 
16.6 
16.2 
15.2 
12.4 

0.3 
7.0 
6.0 
5.4 
4.7 

4.2 

4.0 
3.6 
8.5 
3.4 

3.2 
3,0 
3.0 
3.0 
Z8 

2.8 
3.0 
8.4 
4.0 
4.2 
4.2 

4.0 
3.8 
3.5 
3.4 
3.2 

3.0 
3.0 
2.8 
3.0 
3.0 

3.0 
3.0 
2.8 
2,7 
2.7 

3.0 

4.8 
8.3 
9.4 
0.8 

11.0 
11.7 
11.3 

lao 

9.4 

8.4 
7.4 
6.8 

4.5 
4.6 
5.1 
5.6 
6.6 

6.9 
&0 
9.2 
13.0 
14.5 

15.6 
15.8 
16.0 
16.8 
15.4 

13.6 

lao 

8.6 
7.0 
6.4 

6.2 
6.0 
5.4 
5.4 
5.0 

5.0 
4.8 
5.2 





6.9 
7.4 

8.6 
9.8 
10.6 

lao 

9.0 
7.8 
6.8 
5.9 

5.6 
5.2 
4.7 
4.5 
4.3 

4.2 
4.0 
3.8 
3.7 
3.3 

3.2 
3.0 
i8 
2.8 
2.6 

2.6 
Z4 
2.3 
2.2 
2.1 
2.0 

5.4 
5.0 
5.0 
4.4 
4.0 

4.0 
4.0 
3.8 
3.6 
4.1 

8.0 
11.0 
11.8 

las 

8.6 

6.8 
6.8 
5.2 
4.7 
4.2 

4.0 
3.8 
3.7 
3.7 
3.7 

4.0 
4.6 
5.2 
5.8 
6.0 
6.2 

1.9 
1.8 
1.6 
1.6 
1.6 

1.5 
1.6 
1.4 
1.3 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.3 
3.8 
4.9 
5.0 
5.8 

6.1 
5.6 
6.0 
4.4 
4.0 

3.6 
3.3 
3.2 
3.2 
3.4 

6.0 
5.6 
6.4 
6.9 
12.8 

17.0 
18.5 
19.8 
21.5 
22.0 

21.8 
21.5 
20.8 
19.4 
18.2 

10.3 
14.2 
13.6 
14.0 
16.2 

16.8 
15.8 
14.6 
12.5 
10.8 

9.2 
7.7 
6.7 
6.6 
0.0 

3,8 
4.1 
4.0 
3.8 
3,4 

3.0 
2.7 
2.6 
2.5 
3.0 

-    4.2 
5.3 
5.7 
5.7 
5.4 

4.8 
4.4 

3.8 
3.8 
4.2 

5.9 

7.8 
8.8 
9.1 
9.8 

10.5 
10.8 
10.6 
9.7 

8-7 
7.7 

5.6 
5.5 
6.6 
7.0 

7.8 

7.6 
6.6 
5.8 
6.2 
4.6 

4.2 
4.0 
3.6 
3.4 
3.0 

3,0 
3.0 
2.7 
2.6 
2.5 

2.5 
3.0 
3.5 
4.0 
3.6 

3.4 
3.0 
2.6 
2.4 
2.2 
2.0 

6.7 
5.7 
5.2 
4.6 
4.3 

4.4 

4.8 
5.2 
6.1 
7.2 

8.0 
7.3 
6.6 
7.2 
7.4 

6.8 
6.2 
6.0 
5.9 
5.8 

5.4 
5.4 
6.0 

\.\ 

4.2 

3.9 
3.8 
4.0 
6.2 

2.0 
1.6 
1.5 
1.4 
1.4 

1.3 
1.3 
1.4 
1.3 
1.3 

1.2 
1.1 
1.0 
1.0 
1.0 

.8 
.7 
.4 
.4 
.4 

.7 

.7 
.7 
.8 
1.0 

1.2 
1.4 
1.5 
1.9 
1.4 

6.0 
6.0 
6.4 
7.0 
7.2 

7.8 
8,1 
8.7 
9.2 
9.4 

9.6 
9.3 
8.4 
7.9 
7.4 

6.7 
6.5 

7.8 
8.7 
7.6 

6.6 
5.4 
4.4 
4.0 
4.0 

3.8 
4.0 
4.2 
4.4 
3.6 
3.4 

1.2 
1.2 
1.6 
1.6 
1.3 

1.2 
1.1 

.8 
.7 
.9 

1.0 
.8 
1.0 
1.2 
1.6 

1.9 
1.9 
1.9 
1.9 
1.8 

%A 
3.4 
3.0 
3.0 
Z9 

2.8 
3.4 
3.3 
3.2 
2.4 
2.0 

3.4 
3.6 
4.0 
4.2 
4.0 

3.9 
3.6 
3.9 
4.0 
4.2 

4.0 
4.0 
3.6 
3.4 
3.0 

%2 
1.9 
1.8 
1.6 
1.4 

1.3 
1.3 
1.6 
1.8 
2.0 

1.8 
1.6 
1.5 
1.5 
1.4 
1.3 

2.1 
2.7 
2.6 
2.3 
1.9 

1.9 
2.2 
2.4 
2.4 
2.2 

2.0 
1.6 
1.4 
1.2 
1.2 

1.1 
1.0 
1.0 
.9 
1.4 

1.4 
1.2 
1.0 

.8 
.6 

.4 
.3 
.3 
.2 
.1 
.0 

1.3 

1. 

1.4 

J. 

1.9 

4. 

3.0 

h 

5.0 

• 

5.6 

7 

4.8 

8. 

4.2 

t 

4.2 

MJ. 

3.8 

U. 

3.6 

11. 

3.0 

XL 

2.8 

M. 

2.6 

15 

2.5 

14. 

2.4 

17 

2.2 

18. 

2.0 

if 

1.6 

B 

1.4 

XL 

1.2 

a. 

1.0 

n. 

.9 

M 

.8 

% 

.8 

%, 

.7 

27 

.7 

S. 

.7 

at 

.7 

» 

.7 

a 

mL 
1 

.0 

a. 

8 

-  .2 

4, 

—  .3 

h 

-  .2 

6 

.6 

7 

1.2 

8. 

1.0 

9 

.8 

10 

.8 

U 

1.0 

12. 

1.6 

B. 

.8 

14. 

.6 

U. 

.5 

U 

.4 

17 

.2 

18 

.2 

10 

.1 

20 

.1 

21 

.1 

22. 

.2 

23 

.1 

21 

.1 

2S 

.2 

26 

.2 

27 

.2 

21 

.2 

29 

.3 

»....:: 

.3 

n 
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8UBFACE  WATEB  SUPPLY,  1913,  PABT  in. 


Daily  gage  heighty  in/eety  of  Tenne$$ee  River  at  Florence,  Ah.  y  for  the  years  ending 
Sept.  SOy  187t-191S— Continued. 


Day. 


Oct 


Nov. 


Dec 


Jul 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


1912. 

1 

2 

3 

4 

6 

« 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2« 

27 

28 

29 

30 

31 

1913. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

IH 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


a4 

.5 
.4 
.2 
.2 

-  .1 

-  .1 

-  .2 

-  .2 
.1 

.3 
.6 
.5 
.4 
.5 

1.0 
1.6 
2.4 
2.8 
3.1 

3.5 
3.8 
4.1 
4.2 
3.6 

2.6 
2.1 
1.6 
1.2 
1.0 
.9 


2.8 
2.6 
2.2 
1.9 
1.5 

1.2 
1.0 
.8 
.7 
.6 

.5 
.4 
.3 
.3 
.3 

.3 
.3 
.3 


1.0 
1.0 
.9 
1.0 
1.0 

.9 
.8 
.6 
.6 
.6 
.4 


a8 

.4 
.3 
.3 
.2 

.2 
.2 
.4 

.5 

.8 

1.0 
1.6 
2.2 
2.9 
3.0 

3.5 
3.4 
3.2 
3.0 
2.9 

3.0 
3.1 
3.0 
2.9 
2.8 

2.7 
2.5 
2.5 
2.6 
3.0 


.3 
.3 
.3 
.3 
.2 

.2 
.2 
.3 
.3 
.4 

.4 
.4 

.8 
1.3 
1.5 

1.2 
1.0 
.9 

.7 
.6 

.5 
.5 
.5 
.4 
.3 

.3 
.3 
.2 
.2 
.2 


8.0 
2.8 
2.5 
2.2 
2.0 

1.9 
1.8 
1.5 
1.4 
1.3 

•1.6 
3.4 
5.5 
7.4 
8.7 

9.2 
8.6 
8.0 
7.6 
6.8 

5.8 
6.2 

8.1 
8.6 
8.8 

9.9 
13.6 
15.0 
15.4 
15.4 
18.3 


.1 
.2 
.2 
.6 
1.8 

3.6 
4.5 
6.2 
7.2 
7.0 

6.3 
5.0 
4.2 
3.5 
3.0 

2.6 
2.1 
2.0 
2.0 
2.0 

2.0 
1.9 
1.8 
2.3 
2.8 

3.0 
2.8 
2.8 
2.8 
3.0 
4.0 


17.0 
15.4 
13.6 
12.5 
11.0 

0.2 
7.9 
7.1 
7.6 
8.1 

7.6 
7.0 
6.6 
6.1 
5.6 

5.1 
4.8 
4.4 
4.8 
5.6 

4.0 
4.4 
4.3 
4.4 
4.5 

4.4 
4.2 
4.6 
6.0 
8.0 
9.0 


4.6 
5.2 
6.1 
8.0 
8.0 

8.0 
10.0 
11.2 
12.6 
15.0 

14.4 
14.0 
13.6 
12.8 
11.5 

10.6 
9.6 
9.3 
9.1 

8.6 

8.8 
9.5 
9.6 
10.3 
13.0 

13,8 
14.8 
16.8 
17.0 
16.8 
16.9 


10.3 
M.l 
11.0 
10.4 
9.3 

7.8 
6.4 
5.6 
4.9 
4.4 

4.0 
3.8 
3.6 
3.5 
3.8 

4.0 
4.4 
5.0 
5.1 
5.3 

6.7 
9.3 
0.8 
10.8 
12.0 

14.1 
15.5 
15.0 
13.8 


16.8 
15.8 
14.2 
12.0 
10.3 

0.2 

8.6 
8.2 
7.8 
7.2 

7.2 
8.3 
10.9 
11.0 
11.4 

11.4 
10.2 
8.9 

7.8 
6.8 

6.2 
5.8 
6.8 
5.6 
5.2 

5.0 
9.1 
13.8 


13.6 
12.7 
11.6 
10.0 
8.6 

8.4 
8.2 
9.0 
10.2 
10.8 

10.6 
10.8 
10.8 
11.2 
13.7 

15.6 
16.3 
16.2 
16.2 
16.0 

15.4 
14.0 
11.8 
12.4 
13.2 

12.6 
12.6 
13.2 
15.2 
17.6 
18.0 


14.8 
15.2 
15.0 
15.2 
13.8 

11.5 
9.1 
7.7 
6.6 
5.9 

5.8 
5.7 
6.4 
13.0 
15.5 

16.5 
16.2 
16.8 
17.2 
17.5 

18.5 
17.4 
15.5 
13.4 
11.6 

10.6 
14.0 
14.2 

15.8 
16.0 
16.6 


18.4 
18.9 
19.6 
19.4 
19.0 

18.6 
17.5 
17.5 
17.4 
16.2 

13.1 
10.2 
8.6 
8.0 
7.6 

8.0 
9.6 
11.0 
10.8 
10.0 

9.6 
9.5 
9.6 
10.3 
11.0 

11.6 
12.4 
13.0 
15.8 
17.4 


17.2 
17.6 
17.9 
17.4 
14.6 

10.6 
8.8 
7.6 
6.8 
6.2 

6.0 
5.9 
5.4 
5.2 
5.2 

5.5 
5.8 
5.8 
6.2 
6.2 

6.2 
5.8 
5.4 
5.0 
4.6 

4.2 
4.0 
4.0 
3.8 

3.8 


17.4 
16.5 
16.2 
16.5 
15.9 

14.6 
13.4 
12.2 
10.6 
10.0 

0.4 
0.0 
8.6 
7.6 
7.0 

6.4 
5.0 
5.6 
5.1 
5.0 

5.0 
5.2 
5.1 

4.? 
4.2 

4.0 
3.8 
3.5 
4.2 
7.2 
7.4 


3.6 
3.7 
3.6 
3.6 
3.4 

3.2 
3.2 
2.0 

2.8 
2.8 

2.6 
2.6 

2.8 
2.8 
2.6 

2.6 
3.0 
2.8 
2.7 
2.8 

2.0 
3.2 
4.2 
5.4 
6.4 

7.5 
0.2 
10.2 
10.2 
0.0 
7.8 


7.2 
7.3 
6.4 
5.7 
5.4 

4.0 
4.4 

4.0 
4.0 
3.8 

3.4 

3.2 
3.0 
2.8 
2.6 

2.4 
2.2 

2.0 
2.6 
2.8 

2.0 
2.8 
2.5 
2.4 
2.2 

2.4 

2,6 
3.2 
4.0 
4.6 


7.8 
7.0 
7.4 
6.6 
6.0 

5.6 
5.8 
6.0 
5.6 
5.2 

4.8 
4.8 
5.5 
5.4 
4.7 

4.1 
3.6 
3.0 
2.6 
2.4 

2.2 
2.0 
2.2 
2.2 
1.8 

2.0 
1.0 
1.8 
1.6 
1.5 


6.2 
6.4 
4.8 
4.4 
4.0 

4.2 

5.8 
6.8 
7.7 
7.4 

6.4 
6.2 
6.2 
6.1 
6.0 

5.0 
5.2 
4.4 
4.6 
4.4 

4.2 
3.8 
3.7 
3.7 

8,7 

3.6 
3.3 
8.0 
3.0 
3.0 
3.2 


1.5 
1.3 
1.2 
1.2 
1.2 

1.1 
1.1 
1.1 
1.1 
1.1 

1.4 
1.5 
1.4 
1.4 
1.4 

1.2 
1.2 
1.2 
1.2 

.8 

.7 
.6 
.6 
.6 
.6 


.6 
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Doibf  dueharge,  in  seeond-feei,  of  Tennessee  River  at  Florence^  Ala.  y  for  the  years  ending 

Sept,  SO,  1895-J91S. 


Diy. 


ims. 


Oct.     Nov. 


10,500 
10.500 
I  11,000 
ll.fiOO 
12,000 

12,600 
12,600 
12,000 
12,000 
11,500|  12,000 

11,500  11,500 
11,000;  11,500 
10,500i  U,SOO 
10,500,  11,000 
10,500  11,000 


l< 10,500 

1" 11,500 

IS 13,100 

l^ 13,100 

» 12,600 

11,500 
11,000 
11,000 
11,000 
11,000 


11,000 
11,000 
11,000 
11,000 
11,000 

11,500 
11,500 
11,500 
11,500 
11,500 


11,000  68,800.206,000 

11,500  68,800^213, 

11,000 

11,000 

11,000 


Dee. 


11,500 
11,500 
11,500 
11,500 
11,500 


Jan. 


48,500  75,400  47,600 
68.8OOI  62,300 


39,400 
32,  COO 
31,000 
24,800 


ll,500l  23,400 
11,0001  24,800 
11,500  46,600 
11,500  56,300 
12,000  78,800 

I 
13,100127,000 
14,300160,000 
16,700|176,000 
26,30^180,000 
52,300197,000 


i,000 

181,000 

134.000 

400jl09,000 


60,400 
49,400 
39, '" 


31,000107,000  37,7001157, 

27,900117,000 

23,400113,000 

22,000104,000 

20,000|  97,900 


600103, 


18,600 
18,600 
22,700 
29,400 
39,400 
50,400 


12,000 
13,100 
13,100 
13,700 
13,700 

13,100 
13,100 
13,100 
13,100 
13,100 

18,100 
13,100 
12,600 
12.600 
13,700 

13,700 
13.700 
14,300 
13.700 
14,900 

13,700 
14,300 
14,300 
14,300 
17,300 

39,400 
71,000^ 
62,400 
45,700 
42,100 
41,2001 


99,200 
103,000 
97,900 
90,600 
84,600 
80,000 


40,300 

37,700134 

36,800148; 

36.000 

35. 


35.100 
33.400 
32,600 
33,400 
30,200^139, 


29,4001132, 

27,900^121 

25, 

24,1001127 

23,400jl28, 


Feb. 


64,500 
63,500 


Mar. 


00,900 
64,500 
59,300 
56.300 
62,400115,0001  52,300 


77,700 
1.400 


61,400132,000 
62, 4m  139, 000 
67,700|l36,000 
64,500117,000 
58,300|  80,400 


53,300 
46,600 
41,200 
37,700 
35,100 


34,300 
33,400 
34,300 
35,100 
35,100^123; 


37, 

40,300 

43,000 

44.800172; 

47,600|l73,000 


48,500172, 
60,400155. 
48,500128, 
102, 
85, 
75. 


,900  35, 

000  33, 

33, 


000 

155.000  31 

000  30, 


100145, 


135.000 
129.000 
119,000 
132,000 
1,000 


000 
000 
000 
000 
000 


22,700124,000 
21,300121,000 
20.600116,000 
20,600103.000 
20,000  88,200|l27, 


19,300 
20.000 
22,000 
26,300 
30,200 

30,400 
49,400 
55,300 
55,300 
49,400 
439OOI 


100141 


72, 

01,400 

53,300127 

46,600105, 

43,000 


38,500 
36,800 
35.100 
34,300 


Apr. 


48,500 
49,400 
60,400 
77,700 
91,800 


77,700  91,800 
69,900  91,800 
60,900  94,200 
87,000'  89,400 
99,2Q0  76,600 


102,000 
102,000 
96,700 
89,400 
"^,000 


,000| 
160,000 
161,000 
--",000 


000  52,300 
000  53,300 
000  53,300 
000  54,300 
800  52,300 
400.... 


100  80,000 
400134,000 
400178.000 
800  203,000 
200  210,000 


31.000216, 
33,400 
36,800  243, 
33.400  254, 
31,800^235, 


000167 


31 

31,000 

30,200 

30,200 

31,800 


47,600 
74,300 
71,000 
88,200 
,000 


000 
141,000 
— ,000 

000 
90,600 


78,800 
72,100 
64,. "500 
50,300 
56,300 
63,500 


66,600 
61,400 
58,300 
56,300 
68,800 

80,000 
78,800 
71,000 
61,400 
55,300 


000 

230; 000 

"000 

,000 

,000 


000 
06,700 
68.800 
56,300 
48,500 

44,800 
41.200 
39,400 
36,000 
34,300 

32.600 
31,800 
31,800 
31,000 
29,400 

29,400 
34,300 
41,200 
39,400 
39,400 


May. 


500 

600 
700 
000 
200 

400 
200 
600 
400 
300 

400 
400 
500 
400 
400 

400 
400 
300 
300 
600 

800 
800 
800 
000 
700 

200 
500 
400 
400 
300 
300 


Jtme. 


OOO'  26, 
300*  28 
400  38, 
000  38, 
600|  32, 

300'  28, 
600  24, 
000  22, 
300  20, 
300  19, 

300  18, 

700,  18, 

700  19, 

700  21 

300  20; 


300 


20, 


000  19, 


400  17 

eooi 


300 
600 
000 
000 
000 

400 
000 
400 
600 
300 

300 
600 
500 
500 
600 

600 
100 
000 
000 
300 

600 
000 
300 
300 
000 

COO 

300' 

300 

31X) 

300 


July.     Aug.     Sept 


49,400 
43,900 
38,500 
34,300 
31,800 

31,800 
27,100 
26,300 
25,600 
24,800 

23,400 
22,700 
21,300 
19,300 
18,600 


18.000  31 

17,300 

17,300 

19,300 

50,400 

50,300 


16,700 
16,700 
18,000 
18.600 
19,300  28, 


20,600 
21,300 
22,000 
23,400 
28,600 


13,700 
13,100 
12,r>00 
12,000 
11,500 


87,000 
80,000 
78,800 
81.200 
88,200 

80,000 
64,500 
50,400 
43,900 
43,900 

54,300 
52,300 
60,400 
«>,f00 
60,900 
58,3001  16,: 
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8UBPACE  WATER  SUPPLY,  1913,  PART  m. 


Daily  discharge,  in  $econ4/eet,  of  Termeitee  River  at  Florence ^  Ala,  ^  far  the  years  ending 
Sept.  SOy  i5»5-i9ii--Continued. 


Dmy. 


Oct. 


Nov. 


Dm. 


Jan. 


Feb. 


lUr. 


Apr. 


May. 


June. 


July. 


Aug. 


8«pt. 


1807. 

1 

2 

3 

4 

6 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

•25 

26 

27 

28 

23 

30 

31 

1898. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


13,100 
13,100 
13,100 
14,300 
14,900 

15.600 
16,100 
16,100 
14,900 
14,300 

14,900 
13,700 
12,000 
11,000 
11,000 

11,000 
11,000 
11,000 
12,000 
12,000 

11,500 
12,000 
12,000 
12,000 
12,000 

12,000 
12,000 
11,500 
11,500 
11,500 
11,500 


9,500 
9,500 
9,500 
9,500 
9,500 

9,500 
9,020 
9,020 
9,020 
9,020 

8,650 
9,(20 
9,020 
9,020 
9,020 

9.020 
9,500 
9,990 
11,000 
11,000 

11,500 
11,600 
11.500 
12,000 
12,600 

12,000 
12,000 
12,000 
12,000 
12,000 
ll,500l 


11,500 
11,600 
11,500 
12,000 
12,000 

12,600 
12,600 
12,000 
12,000 
14,300 

20,000 
26,800 
37,700 
27,000 
36,000 

42,100 
40,300 
35,100 
80,200 
27,000 

24,100 
22,000 
19,300 
18,000 
16,700 

16,100 
15,500 
20,600 
52,300 
52,300 


53,800 
65,600 
82,800 
90,600 
80,400 

72,100 
56,300 
46,700 
37,700 
84,300 


18,000 
17,800 
16,700 
18,000 
20,600 


29,400208,000 


700206,000100. 


80,400 

1,000 

,000 

800^120,000^157,000 

91,800195,000 


41,200181, 
60,800  r^ 
78,800 


000107,< 


84,600 


09,200210. 


21,300 

21,800  80,400^146,000^215, 

21,800 

21,300 

21,800 


88,200 

93,000168, 

99,200187, 


161,000210, 


000220, 
0001225. 


1,000 
>,000 
.000 
1,000 
»,000 


41,200 
40,800 
39,400 
40,800 
47,000 

68,800 
60,800 
56,800 
40,400 
46,600 


31,000  20,600^111,000^,000218,000 
29,400  20,000115,000254,000105,000 

28,600  20,000107,000275, ^^ 

28.600  20,000  89,400209, 
34,300  28,400  81,200  — 


45,700 

47,600 

275,000^157,000^  67,700 

209,000124,000  83,500 

808,000108,000119,000 


96,800 
26,600 
26,600 
26,800 
25,600 

25,600 
26,600 
24,800 
24,800 
26,600 

26,600 
24,100 
26,800 
81,800 
31,000 


38,500 
36,000 
32,600 
29,400 
27,100 

26,300 
28,600 
29,400 
27,900 
26,300 

24,800 
23,400 
20,600 
20,600 
19,300 
18,600 


27,100 
83,400 
52,300 
60,400 
61,400 

56,800 
62,400 
62,400 
59,300 
56,300 


77,700 

77,700 

75,400 

60, 

63, 


884,000 
352,000 
375,000 
"',000 
1,000 


900  481 
500  460, 


91,800|146,000|  27,100 

" ^^25,600 

22,700 
21,300 
20,600 


83, 5661 152, 000 
78,800151,000 

1,000 

1,000 


76,6 
73,  a 


600 132,  ( 


200 102,  ( 


58, 8001420, 
58,300 
61,400 
88,200 
128,000 


000 

392.000 
355,000 
334,000 
312,000 


52,3001156,000 

48, 5001175, 000 

43,000193,000 

38,50d. 

34.300. 

31,000. 


11,600 
11,000 
11,000 
11,000 
10,500 

10,500 
11,000 
11,000 
11,000 
11,500 

12,000 
11,500 
11,500 
11,000 
11,000 

11,000 
11,500 
11,500 
11,000 
11,000 

10,600 
9,990 
9,990 
9,990 
9,990 


9,990 
11,000 
12,000 
13,100 
20,000 

21,300 
22,000 
25,600 
24,800 
23,400 

22,000 
19,300 
19,300 
16,700 
16,700 

16,100 
16,100 
17,300 
20,000 
25,600 


31,000 
27,900 
27,100 
24,800 
22,700 

22,700 
22,000 
20,600 
20,000 
19,300 

20,600 
24,100 
33,400 
43,900 
119,000 

151,000 
136,000 
107,000 
112,000 
151,000 


48,500 
62,400 
71,000 
77,700 


129,000 
125,000 
141,000 
139,000 
88,200132,000 

1,000 
63,500|157,000 
157,000 
157,000 
151,000 
134,000i 


9,990  77,700146, 

9,990 

9,990 
9,990 
9,990 


54,300 
44,800 
39,400 
34,300 


102,000 
78,800 
63,500 
55,300 
47,600 

43,900 
40,300 
36,800 
34,300 
31,800 

31,800 
30,200 
28.600 
28,600 
27,100 

26,300 
25,600 
24,100 
24,100 
24,100 

23,400 
22,700 
22,700 
22,000 
22,000 

22,700 
24,100 
25,600 


290,000 
268^000 
240,000 
162,000 
117,000 
94,200 

25,600 
25,600 
24,100 
23,400 
22, 


67,700 

63,500 

57,-^' 

53, 

40,400 

45,700 
43,900 
42.100 
40,300 
41,200 


05,400 

119,000 

124,000 

000 


700119, 


21,300 
21,300 
21,300 
22,700 
22,700 

^,000 
21,300 
22,700 
22,700 
24,800 

42,100 
43,900 
40,300 
49,400 
46,600 

44,800 
45,700 
43,900 
38,500 
38,600 

86,000 
32,600 
32,600 
45,700 
55,300 
57, 


117,000 
108,000 
102,000 
96,700 
85,800 

77,700 
74,300 
74,300 
76,600 
74,300 

72,100 
09,900 
68,800 
76,600 
97,900 

97,900 
88,200 
81,200 
72,100 
65,600 

65,600 
61,400 
59,300 
56,300 
56,300 


72,100 
66,800 
48,500 
43,900 
80,400 

86.800 
35,100 
33.400 
30,200 
27.900 
27,100 


50, 

51,400 

49,400 

44,800 

40,300 

37,700 
34.800 
33.400 
31.800 
28.600 


20,000 
10,800 
20.000 
24.800 
26,800 

27,900 
28,600 
82,600 
82,600 
81,800 


27, 

24,100 

21,800 

20.000 

20,000 

18,600 
17,300 
16,700 
16,100 
14,900 


27,900  14,300 
27,900  " 

S' 
28, 

28,600 


18,700 
13,700 
18,100 
13,700 


27.100  14,800 

25,600 

24,100 
23,400 
23,400 


22,700 
22,700 
22,000 
21,300 
21,300 

20,000 
20,000 
20,000 
23,400 
28,600 
30,200l 


88,400 

81,000 
27,900 
26,600 
24,100 

22,700 
20,000 
21,800 
22,000 
21,800 

22,700 
25,600 
24,100 
24,100 
26,600 

26,600 
24,100 
22,700 
27,100 
37,700 


85,100 
80,200 
26,800 
a,  400 
i^TOO 

22,000 
22,700 
21,80Q 
23,000 
28,400 

24,100 

80,200 
27,000 
24,100 

22,700 
20,000 
16,600 
16,700 
17, 


42,100  18,600 
86,600  16,600 

19,800 

16,600 
17,800 


86,500 

87,700 
86,000 


86,800 
45,700 
65,600 
72,100 
56,800 
43,900 


16,100 
16,100 
16,100 
14,900 
14,900 

14,900 
14,800 
14,300 
14,300 
14,300 

14,300 
15,800 
16,700 
18,600 
10,800 


16,600 
10,800 
16,600 
17,800 
16,100 
16,100 


86,000 
47,600 
52,300 
50,400 
44,800 


14,900 
14,900 
13,  7W 
18,100 
U,100 

13,100 
11,000 
12,000 
11,300 
11,300 

11,500 
11,500 
11,500 
11,000 
11,000 

10,500 
10,500 
0,900 
9,990 
9,990 

9,900 
0,500 
9.500 
9,500 
0,500 

9,500 
9.500 
9,500 
9.500 
0.500 


22.700 
22,000 
20,600 
20,000 
45^700 


104,000 
131,000 
139,000 
84,600  123,000 
89,400   88,200 


36,000 
83,400 
62.400 


14,800 
13,700 
13,700 
14,800 

14,800 
20,000 
25,600 
20,400 

30,600 

31,800 
27,000 
24,100 
20,600 
17,800 


84,600 
74,300 
66,600 
77,700 
91,800 

18,6O0llo2,O0O 

96,700 

77,700 
61,400 
48,500 


18. 

20,000 
24,100 

28,600 
25,600 


400*21 


22,700 
21,300 
20,000 

20,000 
21,800 
26,800 
27,100 
88,400 
86,8001 


41,200 
36,000 
86,000 
32,600 
81,000 

29,400 
26,300 
24,100 
22,700 
21,800 
22,000l 


66,600 
56,800 

46.600 
39,400 
35,100 

31,000 
27,900 
24,800 
24.100 
23,400 

22,000 
22,000 
21,800 
20,600 
24,100 

27,900 
29,400 
37,700 
37,700 
82,600 
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Dfdbf  ^acharge,  in  Mecond-feety  of  Tennesue  River  at  Florence,  Ala,,  for  the  yeare  ending 
Sept.  SO,  i^5-i9i^— Continued. 


D^f.        Oet  >.  Nov.       D«c       Jul       Feb.       Mar.       Apr.      May.    1mm.    July.     Aog.    B^t 


26, 
2i,400 

20,000 
19,*" 

10,300 
38,500 
90,600 
99,200 
82,300 

ftl,5C0 
5i,300 
46,600 
41.200 
36,000 

31,300 
32,600 
30,200 
29,4n0 
30,200 

36,000 
45,700 
57,300 
57,300 
50,400 

46.600 
45,700 
45,700 
43,000 
37,700 
34,300 


11,500 
11,000 
11,000 
11,000 
11,000 

11,000 
11,000 
11,000 
11,000 
10,500 

11,000 
11,000 
11,500 
12.000 
12,600 

13,100 
13,100 
13,190 
12,000 
11,500 

11,500 
11,500 
11,500 
11,000 
11,000 

11,000 
11,000 
11,000 
11.000 
10.500 
10,5001 


81,800 
29,400 
26,300 
2fi,6U0 
24,800 

23,400 
23.400 
22,700 
22,700 
23,400 

24,800 
25,600 
26,300 
27,100 
30,200 

29,400 
27,900 
26,300 
26,300 
26,300 

27,900 
31,000 
39,400 
43,900 

47,600 

46,600 

44,800 

41." 

37,700 

33,400 


10,500 
10,500 
10,500 
10,500 
10,500 

11,000 
11,000 
11,000 
11,500 
11,500 

11,500 
12,000 
12,000 
12,000 
12,000 

U,600 
U,500 
U,500 
11,000 
U,000 

U,000 
11,500 
11,500 
11,000 
12,000 

13,000 
13,100 
14,300 
15,500 
15,500 


33.400 
31,S0O 
31,000 
31,000 
32,600 

33,400 
33,400 
36,000 
38,500 
38,500 

36,800 
3^00 
32^ 
31,000 
29,400 

26,300 
24,800 
24,800 
23,400 
26,300 

34,300 
42,100 
46,600 
43,000 
39,400 

37,700 
36.000 
36,000 
36,000 
35,100 
34,300 


14,900 
14,300 
13,700 
13,700 
13,600 

13,100 
13,100 
13,100 
12,600 
13,100 

35.600 
38,500 
46,600 
58,300 
64,500 

63,400 
66,900 
48,500 
46,600 
53,300 

46,600 
43,900 
44,800 
58,300 
61,400 

66,600 
63,400 
54,300 
49,400 
44,800 
41,200 


I 


80,300 
33, «» 

117,S 
154,000 
161,000 
154,000 

157,000 
145,000 
117.000 
94,300 
80,000 

71,000 
64,600 
63,400 
60,400 
58,300 

54,300 
52,300 
41,200 
44,800 
60,400 

65,600 
63,500 
63,500 
56,300 
50,400 
46,600 


46,600 
48,500 
50,400 
60,900 
142,000 

189,000 
220,000 
328,000 
233,000 
340,000 

3fi0,0G0 
317,000 
3ST,000 
364.000 
238,000 

165,900 
107,000 

88,300 

96,700 
99,300 
96,700 

8,400 
,600 

104,000 
157,000 
200,000 


35,100 
31,000 
27,100 
23,400 
30,000 

17,300 
16,700 
16,700 
16,700 
18,000 

34,100 
47,600 
57,300 
71,0M 
76,000 

74,300 
67^790 
63,400 
61,400 
73,100 

85,800 
94,300 
87,000 
77,700 
66,600 

58,300 
60,400 
43,900 
39,400 
36,000 
31,8001 


39,400 
37,900 
86,800 
34,100 
36,300 

39,400 
31,000 
31,000 
41,300 
54,300 

58,300 
68»800 

l^OQO 

160,000 
168,000 
165,000 
154,000 
113,000 

85,800 
68,800 
68,800 
71,006 
73,300 

73,300 
63,400 
71,000 


173,000 
165, — 
164, 
154,000 
136,000 

132,000 
143,000 
157,000 
168,000 
178,000 

179,000 
158,000 
128,000 
127,000 
213,000 

275,000 
290,090 
304,000 
342,000 
352,000 

^000 
^000 
(,000 
V«,000 
381,000 

816,000 
809,000 
397,000 
361.000 
306,000 
167,000 


??-S88l 


346,( 
840,  ( 


164,000 
166,000 
167,-"' 
162,000 
143,000 

120,000 

113,000 

131,000 

145, 

151,000 

151,000 
139,000 
123,000 
107,000 
94,200 

83.600 
75,400 
71,000 
66,600 
62,400 

58,300 
56,300 
59,300 
64,500 
87,000 

99,200 
94,200 
90,600 
82,300 
72,100 


64,500 


64,500 

69,900 

73,^^ 

«9, 

64,500 

61,400 
61,400 
60,800 
57,800 
60,400 

44,800 

43,000 
38,500 
36,000 
34,300 

31,800 
31,000 
29,400 
28,600 
26,300 
26,800 


'.70C 
1,600 


•1,800 
104,000 
116,000 


83,800 
73,300 
66,600 
63,400 
75,400 

90,600 
94,300 
99,300 
117,000 
128,000 

198,000 
115,000 

8,200 
,400 
,300 
78,800 


71,000 
64,600 
58,300 
56,300 
56,300 

66,300 
60,400 

U7,Sq 
U7,Q0O 
109,000 
89,400 

77,700 
130,000 
338,000 
340,000 
343,000 

330,000 
175,000 
156,000 
148,000 
135,000 

109,000 
09,300 
84,000 
73,300 
66,600 


36,300 
25,600 
24,800 

^ 

23,400 
22,700 
24,100 
27,900 
26,300 


34,100 
33,000 

-^goo 


4  309 131 


35,080 
25,600 
35,600 
34,800 
34,800 

35,600 
37,100 
36,800 
31,800 
34,800 


31,808 
23,000 
33,700 
37,100 


38.4001 
39,400 
36,300 
24,800 
22,000 

20,600 
19,300 
18,600 
18,600 
18,000 


34,800 
36,800 
20,400 
33,600 
36,000 

46,600 
52,300 

S,300 
,300 
i400 


73,800 
91,800 
94,300 


96,700 
125,000 
143,000 
131,000 
109,000 


30,600 
34,100 
24,100 
22,000 
22,000 
24,100 


94,300 
89,400 
88,500 
81,300 
68,800 

56,300 
48,500 
43,100 
39,400 
36,000 

39,400 
31,000 
31,000 
39,400 
«T,900 


38,400 
99,000 
90,600 
30,600 
30,000 

30,000 
37,900 
81,000 
30,300 
81,800 
46,600 


34,800 
32,000 

19,800 
18,000 
16,700 
16,700 
16,^100 

15, 

15,500 

15,500 

15,500 

14,-^ 

14,800 
14,800 
16,500 
16,100 
15,500 


13,100 
12,600 
12,000 
12,000 
12.000 
11,500 


53,300 
47,600 
41,300 
36,900 
U,000 

37,100 
34,100 
32.000 
19,300 
18,000 

16,700 
16,700 
15,500 
14,900 
14,300 

14,300 
14,300 
14,300 
16,100 
15,500 

14,900 
14,900 
15,500 
15,500 
14,300 

14,300 
13,700 
14,300 
15,500 
18,000 
19,800l 


15.500 
16,700 
16,100 
15,500 
14,300 

13,700 
13,100 
12,000 
13,000 
13,000 

^SS 

13,109 
13,  MO 
12,  o8 

13,00 
13,900 
11,100 
11,590 
11,000 

11,900 
11,000 
12,000 
12,000 
11,500 


17,800 
16,700 
16,700 
15,500 
14,800 

14,300 
14,300 
14,800 
13,700 
13,100 

12,600 
12,000 
11,500 
11,600 
11,500 

13,000 
13,100 
14,300 
18,600 
32,000 

24,800 
25,600 
24,800 
21,300 
19,300 

16,700 
14,900 
14,900 
14,900 
15,500 
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SUBPACE  WATER  SUPPLY,  1913,  PABT  HI. 


Daily  diicharge,  in  ucondrful,  of  Tennes$ee  River  at  Florence,  Ala,,  for  the  vearM  ending 
Sept,  SO,  1595-/91^— Continued. 


D«y. 


igoi. 

1 

2 

8 

4 

6 

6...... 

7 

8 

« 

10 

11 

12 

13 

II 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1902. 

2.'.'.'.'.', 

3 

4 

6 

6 

7 

8 

9 

•  10 

11 

12 

13 

14 

15 

16 

17 

IS...... 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Oct 


14,900 
14,300 
14,300 
14,300 
13,100 

12,600 
12,600 
15,500 
15,500 
13,700 

15,500 
26,300 
37,700 
31,800 
29,400 

24.800 
20,000 
18,000 
15,500 
14,900 

14,300 
14,900 
15,500 
16,700 
16,700 

15,500 
13,100 
35,100 
43,000 
38,500 
32,600 

33,400 
31,800 
30,200 
30,200 
30,200 

30,200 

28,600 
2S,600 
27.900 
27,100 

24,800 
24.100 
22,700 
22,700 
22,700 

24.100 
24,800 
24,S00 
24,800 
24,100 

22,700 
22,000 
21,300 
20,000 
19,300 

19,300 

IS.fiOO 
IS, 000 

iH.noo 

18,000 

n.sooJ 


Nov. 


25,600 
22,000 
19,300 
18,000 
16,700 

16,700 
18,600 
20,000 
22,000 
23,400 

23,400 
20,660 
19,300 
18,000 
16,700 

16,100 
15,500 
14,900 
14,300 
14,900 

18,000 
19,300 
18,000 
17,300 
19,300 

33,400 
48,500 
65,600 
99,200 
109,000 


16,700 
16,700 
16,100 
16,100 
16,100 

16,100 
16,100 
16,100 
16,100 
16,100 

16,100 
16,100 
16,100 
16,100 
16,100 

15,500 
15,500 
15,500 
15,.'i00 
15,500 

16,500 
14,900 
14,900 
14,900 
15,500 

15,500 
15,500 
15,500 
15,500 
15,500 


Dec. 


107,000 
91,800 
67,700 
48,500 
41,200 

39,400 
39,400 
43,900 
54,300 
58,300 

56,300 
48,500 
43,000 
36,800 
32,600 

31,000 
27,900 
26,300 
24,800 
23,400 

24,800 
29,400 
29,400 
32,600 
36,000 

38,500 
39,400 
39,400 
36,000 
34,300 
32,600 


15,500 
15,500 
16,100 
16,100 
16,100 


Jan. 


36,000 
87,700 
39,400 
41,200 
40,300 

89,400 
36,000 
84,300 
31,000 
31,000 

46,600 
116,000 
160,000 
178,000 
189,000 

103,000 
193,000 
181,000 
145,000 
95,400 

71,000 
58,300 
53,300 
52,300 
63,500 

62,400 
62,400 
58,300 
54,300 
52,300 
52,300 


208,000 
220,000 
233.000 
236,000 
268,000 


16,100  272,000 
16,100  263,000 
16,100 
16,700 
17,300 


18,600 
19,300 
22,000 
27,900 
77,700 

136.000 

175,000 
187,000 
190,000 
190,000 

176,000 
131,000 
83,500 
66,600 
54,300 

55,300 
61,400 
82,300 
125,000 
172,000 
103,0001 


213,000 
136,000 
90,600 

82,300 
60,400 
53,300 
49,400 
46,600 

43,000 
40,300 
38,500 
38,500 
43,000 

45,700 
55,300 
58,300 
60,400 
58,300 

59,300 

75,400 
96,700 
97,900 
128,000 
162,000l 


Feb. 


53,300 
&i,300 
65,600 
104,000 
113,000 

109,000 
105,000 
07,000 
89,400 
87,000 

77,700 
69,900 
64,500 
58,300 
56,300 

56,300 
52,300 
48,500 
44,800 
39,400 

39,400 
36,800 
34,300 
32,600 
32,600 

30,200 
29,400 
27,900 


184,000 
192,000 
198,000 
197,000 
193,000 

1&5,000 
172,000 
155,000 
123,000 
89,400 

73,200 
63,500 
58,300 
54,300 
52,300 

52,300 
51,400 
48,500 
46,600 
44,800 

43,900 

44,800 
46,600 
49,400 
56,300 

68,800 
76.600 
102,000 


Mar. 


26,300 
26,300 
27,000 
27,000 
27,000 

27,000 
31,000 
32,600 
36,000 
77,700 

125,000 
131,000 
125.000 
112,000 
01,800 

74,300 
62,400 
53,300 
48.500 
44,800 

44,800 
44,800 
43,000 
30,400 
40,300 

44,800 
60,400 
87,000 
123,000 
139,000 
152,000 


148,000 
173,000 
184.000 
200.000 
225,000 

247,000 
264,000 
273,000 
273,000 
261,000 

236,000 
189.000 
154.000 
120,000 
102,000 

03,000 
99,200 
103,000 
112,000 
115,000 

111,000 
99,200 
96,700 
82,300 
71,000 

68.800 
67,700 
84,600 
254.000 
243,000 
235,000 


Apr. 


000105, 


148,1 

145,000 

145,000 

151,000 

165,000 

176,000 
181,000 
178,000 
162,000 
134,000 

102,000 
81,200 
69,900 
64,500 
62,400 

68,800 
72,100 
78,800 
104,000 
140,000 


178,000 

189,000 

195,000 

192,000135, 

190,000 


40,300 
63,500 

100,000 
,000 

155,000 


184,000 170, 

172,000 

151,000 

131,000 

117,000 


216,000 
210,000 
203.000 
216.000 
210,000 

167,000 
12.'>,000 
108.000 
102,000 
94,200 

87,000 
80,000 
75,400 
68,800 
64,500 

62,400 
58,300 
56.300 
54,300 
51,400 

50,400 
48.500 
47,600 
46,600 
44,800 

43,000 
41,200 
41,200 
38,500 
37,700 


May. 


1,000 
91,800 
78,800 
67,700 
50,300 

54,300 
40,400 
43,000 
48,500 
41,200 

30,400 
30."^'' 
37,700 
36.800 
36,000 


June. 


400 140, 


103,000 
05,400 
88,200 
78,800 
67,700 

50,300 
52,300 
47,600 
48,500 
60,400 

40,400 
",400 
55,300 
40,400 
43,000 


35,100,  41,200 
33,400!  40,300 
32,600;  45,700 
31,800  55,300 
31,800  60,400 


000 
185,000 
102,000 
102,000 
167,000 
132,000 


36,800 
36,800 
41,200 
62.400 
66,600 

60,400 
49,400 
42,100 
38,500 
36,800 

36,800 
33,400 
31,800 
30.200 
28,600 

27.900 
28,600 
28,600 
27.900 
27,900 

27,100 
27,100 
25,600 
25,600 
26,300 

26,300 
26,300 
25,600 
24,800 
22,700 
24,100 


59,300 
55,300 
51,400 
50,400 
50,800 

67,300 
50,400 
56,300 
50,300 
53,300 


25,600 
26,300 
25,600 
23,400 
21,300 

20.000 
20,600 
20,600 
20,000 
18,600 

18,000 
18,000 
18,600 
18,000 
18,600 

18,600 
18,000 
17,;i00 
17.300 
17,300 

20,000 
22,700 
24,100 
24,100 
22,700 

21,300 
21,800 
20,000 
21,300 
21,800 


July. 


46,600 
41,200 
36,800 
36,000 
36,800 

36,800 
35,100 
33,400 
31,800 
30,200 

30,200 
33,400 
36,800 
33,400 
20,400 


22,700 
22,000 
22,700 


Aug. 


16,100 
16,100 
16,100 
16,100 
16,100 

17,300 
18,600 
16.100 
16,100 
48,000 

67,700 
60,400 
50,400 
40,300 
80,400 


60,000 
140,000 
178,000 


26,300 

24,100 

23,400 

22,700205.000 

22,700223,000 


Sept. 


231,000 
238,000 
226,000 


22,700  211,000 
22,000102,000 


22,000 
20,000 
18,600 
17,300 
16,700 
16,100 


21,300 
27,100 
45,700 
50,300 
53,300 

45,700 
40,300 
33,400 
28,600 
24,100 

22,700 
21,300 
20,000 
10,300 
18,600 

20,000 
24.100 
24,100 
22,000 
20,000 

18,600 
16,700 
16,100 
15,500 
16,500 

15,600 
14,000 
14,000 
14,. 100 
14,000 
14,009 


170,000 
145,000 
116,000 
03,000 
88,500 
76,000 


17,800 
16,100 
16,100 
14,000 
14,300 

14,800 
14,300 
14,900 
14,900 
14,900 

13.700 
13,700 
13.700 
14,900 
14,000 

14,000 
14,800 
1.3,700 
12,600 
12,000 

12.000 
12,000 
12,000 
12,000 
12,000 


71,000 
68,800 
67, 7W) 
65,600 
64,500 

65,000 
61,400 
51,400 
44,800 
40,300 

36,800 
33,400 
33.400 
31,000 
38,500 

65,300 
63,500 
80,000 
76,600 
78,800 

76,600 
67.700 
58,300 
51.400 
43,000 

38,500 
35,100 
33.400 
35,100 
36.800 


12.000 
12.600 
12,600 
13.700 
13,100 

11,500 
11,500 
11,500 
11.500 
11,500 

11.500 
11.500 
11,500 
11.500 
11,500 

12.000 
12,600 
12.600 
12.600 
12.600 

12,000 
11,500 
11,500 
11.000 
12,000 


12.000  14,300 

12.0001  15,500 
11,500^  16,100 
12.000  10.300 
12.60O|  22,000 


12,000i. 
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DaSf  di»Aargej  in  teeond-feei,  of  Tenn£9see  River  at  Florence,  Ala,,  for  the  years  ending 
Sept.  SO,  J895-191S—Contiiiued. 


Dftj.      Oct      Not.      Dec       Jan.       Feb.       Mar.       Apr.     May.    June.    July.    Aug.    Sept 


20,600 
21,300 
20,<i00 

2o,aoo 

20,000 


20,600 
1«,000 

» M,7I)0 

f 115,500 

a 14,300 


15.S00 
15,500 
18,000 
15,500 
20,000 

18,000 
17,300 
l«,O0O 
19,300 
18,600 

18,000 
16,700 
15,500 
13,100 
13,100 

12,000 
12,00a 
11,000 
10,500 
10,500 
9,900 


9,000 
9.020 
0,030 
9,020 
8,550 

8,550 
8,550 
9,900 
11,000 
10,500 

9,900 
9,500 
9,900 
10,500 
10,500 

11,000 
12,000 
11,000 
10,500 
9,990 

9,500 
9,500 
9,500 
9,020 
9,020 

9,020 
9,020 
9,020 
9,090 
9,030 
9,0201 


0,500 
9,500 
9,500 

o,oao 

9,500 

9,990 
0,900 
9,900 
9,990 
0,990 

0,990 
11,000 
U,5a) 
11,500 
11,500 

11,500 
11,500 
11,500 
U.OOO 
9,990 

0,900 
0,990 
9,990 
10,500 
16,700 

26,300 
29,400 
33,400 
41,200 
43,900 


9,020 
9,020 
9,990 
11,000 
13,100 

12,600 
12,000 
11,500 
12,000 
12,000 

11,000 
10,500 
10,500 
10,500 
10,500 

10,500 
11,000 
18,000 
14,900 
14, — 

24,100 
35,100 
30,200 
27,100 
21,300 

17,300 
15,500 
13,700 
13,700 
12.000 


47,600 
48,500 
62,300 
55,300 
62,400 

75r;ioo 

66,600 
60,400 
55,300 
49,400 

44,800 
30,400 
84.300 
31,000 
31,000 

50,300 
60,400 
54,300 
54,300 
60,400 

66,600 
73,200 
73,200 
75,400 
75,400 

64,500 
56,300 
48.500 
44,800 
42,100 
30,400 


11,500 
11,500 
11,500 
11,000 
U,000 

10,500 
9,900 
9,900 
9,500 
9,500 

9,500 
9,500 
9,990 
9,990 
9,"' 

9. 
9,990 
9,990 
10,500 
14,300 

27,900 
20.000 
21,300 
27,900 
30,200 

27.900 
26,300 
23,400 
22,000 
21,300 
22,0001 


37,700 
40.300 
53,300 
54,300 
53,300 

54,300 
66,300 
54,300 
68,300 
55,300 

55,300 
57,300 
56,300 
55,300 
54,300 

57,300 
54,300 
48,500 
44,800 
43,000 

39,400 
36,000 
34,300 
32,600 
81,000 

20,400 
31,000 
39,400 
43,000 
41,200 
41,200 


39,400  165,000 

38,500  192,000 

44,800  206,000 

87,000  216,000 

115,000  226,000 


138,000 
162,000 
180,000 
200,000 
180,000 

106,000 
200,000 
187,000 
175,000 
173,000 

172,000 
203,000 
215,000 
215,000 
213,000 

211,000 
218,000 
216,000 
190,000 
143,000 

99,200 
80,000 
100,000 


22,700 
23,400 
22,000 
20,000 
16,700 

15,500 
14,900 
14,300 
13,700 
13,700 

13,100 
12,600 
13,100 
13,100 
13,700 

13,700 
14,300 
14,900 
18,000 
19,300 

21,300 
27,900 
43,000 
48,500 
66,600 

80,000 
66,600 
56,300 
48,500 
43,000 
36,000l 


32,600 
27,900 
24,800 
23.400 
22,000 

20,600 
19,300 
18,000 
20,000 
23,400 

32,600 
87,700 
37,700 
30,000 
32,600 

31,000 
28,600 
27,100 
23,400 
22,700 

22,700 
22,000 
23,400 
81,000 
40,300 

50,400 
52,300 
52,300 
48,500 


236,000 
230,000 
223,000 
206,000 
200,000 

201,000 
203,000 
203,000 
200,000 
185,000 

162,000 
141,000 
120,000 
102,000 
88,200 

80,000 
77,700 
70,600 
77,700 
01,800 

124,000 
151,000 
168,000 
178,000 
175,000 
152,000 


142,000 
139,000 
139,000 
132,000 
120,000 

106,000 
97,900 
100,000 
119,000 
148,000 

172,000 
184,000 
200,000 
226,000 
221,000 

210,000 
108,000 
181,000 
172,000 
162,000 

142,000 
125,000 
111,000 
102,000 
96,700 

87,000 
78,800 
73,200 
67,700 
64,500 


64,500 
63,500 
60,400 
60,300 
62, 


300107, 


52,300 
64,500 
68,800 
81,200 
,000 


20,400 
20,400 
27,100 
26,300 
24| 


800  >7, 


14,900 
14,900 
16.100 
18,000 
-^300 


500102, 


44,800 
43,900 
43,900 
41,200 

89,400 
88,600 
87,700 
42,100 
60,400 

57,300 
45,700 
43,000 
89,400 
35,100 

32,600 
31,000 
30,200 
27,900 
27,100 

26,600 
24,800 
24,800 
22,700 
23,400 
31,000 


50,400 
56,300 
66,300 
63,300 
50,400 

48,500 
46,600 
66,300 
60,400 
67,700 

80,000 
84,600 
82,300 
80,000 
82,300 

81,200 
80,000 
71,000 
60,400 
56,300 

62,300 
78,800 
97,900 
128,000 
160;  000 

176,000 
210,000 
200.000 
187,000 
167,000 
143,000 


120,000 
106,000 
85,800 
73,200 
62,400 

65,300 
52,300 
50,400 
56,300 
56,300 

56,300 
52,300 
48,500 
44,800 
41,200 

39,400 
36,800 
34,300 
32,600 
31,000 

31,000 
31,000 
31,000 
29,400 
28,600 

27,900 
27,100 
27,100 
26,300 
25,600 


27,900 
30,200 
36,000 
44,800 
43,000 

39,400 
37,700 
35,100 
34,300 
35,100 

36,800 
39,400 
42,100 
44.800 
41,200 

38,500 
34,300 
31,000 
31,000 
29,400 

26,300 
24,800 
23,400 
22,000 
20,000 

10,300 
19,300 
18,000 
18,000 
18,600 
18,600l 


1,000 
94,200 
87,000 
82,300 
84,600 

78,800 
73,200 
67,700 
61,400 
66,300 

49,400 
44,800 
42,100 
36,000 
82,600 

20,400 
27,900 
27,100 
27,900 
27,100 

20,400 
27,900 
27,100 
27,100 
27,100 


27,000 
34,300 
39,400 
36.000 
32,600 

29,400 
26,300 
33,400 
31,000 
27,100 

24,800 
22,700 
20,600 
20,600 
18,000 

17,300 
16,700 
16,100 
16,100 
15,500 

14,900 
14,900 
14,300 
13,700 
18,700 

16,500 
14,900 
14,900 
16,700 
16,700 


23,400 
23,400 
24,100 
24,800 
24,100 

24,100 
24,800 
28,600 
28,600 
29,400 

38,400 
35,100 
35,100 
34,300 
32,600 

20,400 
20,300 
23,400 
22,700 
22,700 

20,600 
18,600 
18,000 
16,700 
16,100 
16,500 


16,100 
16,700 
18,000 
20,000 
21,300 

24,100 
24,100 
26,300 
24,800 
20,600 

19,300 
18,000 
18,000 
18,600 
18,600 

19,300 
20,000 
20,000 
19,300 
16,700 

16,700 
16,100 
16,100 
16,500 
14,300 

14,300 
13,700 
14,300 
13,700 
13,700 
13,700 


19,300 
26,300 
26,300 
27.000 
26,300 

22,000 
23,400 
22,000 
19,300 
18,000 

18,0Q0 
22,000 
24,800 
26,300 
24,100 

22,000 
21,300 
21,300 
20,000 
18,000 

16,700 
16,100 
14,300 
13,700 
13,100 
13,100 


12,000 
11,600 
11,000 
11,000 
11,000 

11,000 
11,000 
11,000 
10,600 
10,500 

10,500 
10,600 
9,990 
9,090 
9,990 

9.990 
9,990 
9,990 
9.990 
9,990 

9,990 
9,900 
9,990 
9,990 
9,990 

9,990 
9.990 
9,900 
9,990 
9,500 


13,700 

14,300 

15,500 

14,900. 

14,900. 

16,500. 
16,700i. 
16,700|. 
18.6001. 
22,000!. 

24,800. 
27,900. 
27,100. 
24,;«0. 
24,100. 

24,8001. 
23,400'. 
21,300. 
22,000'. 
28,400. 

21,300. 
20,000. 
17,3001. 
lO.TOOj. 
16,700. 

16,500'. 
14,900|. 
15,500. 
16,700;. 
16,700,. 
15,5001. 
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SUBPACE  WATER  SUPPLY,  1913,  PABT  HI. 


Daily  dMwrgt,  in  teoond/e^,  of  Tenn^igee  River  at  Florence ^  Ala.  ^  for  the  year$  ending 
Sept.  SO,  i«95-i9i^— Continued. 


D»y. 


Oet 


NOt^ 


Dec 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1, 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8. 
9.. 
10. 

11. 
12.. 
13. 
14. 
15. 

16. 
17.. 
18.. 
19.. 
20.. 

21. 
22. 
23.. 
24. 
2S.. 

28. 

27. 
28. 
29. 
30. 
31. 


1905. 


1. 
2. 
3.. 
4. 
6. 

6.. 
7. 
8.. 
9. 
10. 

11. 
12. 
13.. 
14. 
15. 

10.. 
17.. 
18. 
19.. 
20. 

21. 
22. 


1906. 


26. 
27. 
28. 
29. 
30., 
31.. 


11,500 
11,000 
11,500 
11,500 
12,600 

12.600 
12,600 
12,000 
11,500 
13,100 

16,700 
22,000 
20.600 
18,600 
19,300 

22,700 
23,400 
22,000 
20,000 
20,000 

19,300 
18.000 
15,500 
14,300 
14,300 

15,500 
21,300 
20.600 
22,000 
22,000 
22,700i 


22,000 
20^000 
19,300 
18,000 
16,700 

15,500 
14,300 
14,300 
14,300 
13,700 

13,100 
13,100 
13,100 
13,100 
12,600 

12,600 
12.000 
12,000 
11,500 
11,000 

11,000 
11,000 
11,500 
11,500 
11,500 

11,500 
12,000 
12,000 
12,600 
12,600 


11,1 

"  ..^ 
11,500 

11,500 

13,000 

15,500 
02,000 
24^800 
29,400 
82,600 

28,600 
21,800 
20,000 

18,000 
16,700 
16,100 
15.500 
14,900 

14,800 
13,700 
13,100 
13,100 
14,300 

16,700 
20,000 
41,200 
54,300 
71.000 
85,800 


12,600 
12,600 
13,100 
16,100 
18,000 

33,400 
60,400 
64,500 
60,400 
57,300 

60,400 
^,800 
66,800 
66,600 
61,500 

75,400 
68,800 
68,800 
62,400 
56,300 

54,300 
64,500 
77,700 
94,200 
04,200 

94,200 
96,400 
89,400 
73,200 
67,700 
59,300l 


58^360 
46,600 
80,400 
34,800 

29,400 
27,900 
81.000 
28,600 
20,400 

82,600 
50,400 
77,700 
83,500 
112,000 

125,000 
128,000 
109,000 
84,600 
64,500 

54,300 
46,600 
43,000 
88,500 
84,800 

81,800 
29,400 
27,900 
26,300 
25,600 
26,300 


25,600 
24,800 
24,800 
25,600 
28,600 

85,100 
49,400 
62,400 
117,000 
160,000 

175,000 
201,000 
201,000 
103,000 
161,000 

136,000 
117,000 
102,000 
91,800 
04,200 

145,000 
175,000 
182,000 
185,000 
182,000 

168,000 
146,000 
115,000 


54,300 
49,400 
48,500 
56,300 
71,000 

88,200 
96,700 
104,000 
96,700 
89,400 

77,700 
73,200 
74,300 
68,800 
63,500 

58,300 
58,300 
61,400 
66,600 
71,000 

60,900 
80,000 
134,000 
154,000 
146,000 

136,000 
148,000 
155,000 
142.000 
116,000 
90,600l 


94,200 
78,800 
67,700 
62f400 
56,800 

50,400 
47,600 
46,600 
58,300 
90,200 

115,000 
128,000 
142^000 
189,000 
125,000 

107,000 
84,600 
68,800 
60,400 
54,300 

56,300 
63,500 
66,600 
66,600 
63,500 

57,300 
52,300 
48,500 
46,600 
43,000 
39,400 


86,800 
86,000 
35,100 
85,100 
35,100 

84,800 
82,600 
81.000 
31,000 
32,600 

84,300 
41,200 
41,200 
43.000 
44,800 

47,600 
50.400 
48,500 
44.800 
40,300 

87,700 
84,300 
82,600 
82,600 
31,800 

31,800 
32.600 
36,800 
43,000 
51,400 


56,890 
64,500 
64,500 
60,400 
52,300 

46,600 
45,700 
46,600 
44,800 
44,800 

50,400 
56,300 
55,300 
50,400 
46,600 

41,200 
44,800 
52,300 
73,200 
80,400 

89,400 
77,700 
71,000 
94,200 
104,000 

99,300 
91,800 
77,700 
64.500 
54,300 
46,600 


43,000 
42,100 
41,200 
36,800 
32,600 

*29,400 
27,900 
24,800 
24,100 
23,400 

22,000 
21,300 
21,300 
19,300 
18,000 

19,300 
22,000 
22,000 
22.000 
21,300 

20,600 
26.300 
37,700 
43,000 
46,600 

43,000 
41,200 
46,600 
50.400 
58,300 


62,400 
76,600 
73,200 
58,300 
46,600 

37,700 
34,300 
32.600 
32,600 
31,000 

36,000 
41,200 
43,900 
43,000 
48,500 

71,000 
81,2d0 
72,100 
60,400 
51,400 

41,200 
34,300 
^1,000 
31,000 
31,000 

31,800 
31,000 
30,200 
30,200 
20,400 
27,100 


24,800 
23,400 
22,000 
22,000 
22,000 

22,000 
22,000 
20,000 
19,300 
19,300 

20,600 
22,000 
27,900 
37,700 
46,600 

55,300 
60,400 
56.300 
50,400 
46,600 

41,200 
38,500 
34,300 
32,600 
29,400 

27.900 
34,. %0 
39,400 
36,800 
32,600 
80,200 


27,900 
27,900 
37,700 
36,000 
."tl.OOO 

26,300 
23,400 
22,000 
20,000 
20,000 

20,600 
20,  WO 
19.300 
18,000 
16,700 

16,700 
16,100 
15,500 
15..S00 
15,500 

15,500 
14,300 
13.700 
13.100 
12,600 

12.600 
12,000 
12,000 
11,500 
11,000 


78,800 
75,400 
71,000 
64,500 
60,400 

58,300 
54,300 
50,400 
46,600 
43,000 

39,400 
37,700 
86,000 
34,300 
32,600 

31,000 
31,000 
30,200 
30,200 
29,400 

29,400 
30,200 
32,600 
36,000 
39,400 

43,900 


39,400 
38,500 
46,600 
66,600 
71,000 

80,000 
80,000 
71,000 
64,500 
58,300 

52,300 
46,600 
44,800 
45,700 
77,700 

107,000 
96,400 
89,400 
94,200 

112,000 

115,000 
107,000 
96,700 
83,500 
73,200 

64,500 
43,900|    60.400 


43,000 


64,500 
71,000 
97,900 
119,000 


124,000 
128,000 
125,000 
107.000 
89,400 

75,400 
66,600 
59,300 
58,300 
56,300 

57,300 
58,300 
62,400 
66,600 
64,500 

61,400 
60,400 
60,400 
64,600 
68,800 

66,600 
60,400 
52,300 
47,600 
43,000 

41,200 
39,400 
37,700 


36,000  26,300 
35,100  10,400 
34,300;  31,000 
33,4001  30,200 
33,400  29,400 


34,300 
34,300 
35,100 
37,700 
41,200 

48,500 
54,300 
52,300 
44,800 
38,500 

36,000 
31,800 
29,400 
26,300 
24,800 

23,400 
23,400 
22,000 
20,600 
20,600 

22,000 
24,100 
27,900 


36,000  31,000 
36,000,  28,600 
'27,1001 


31,000 
31,000 
31,000 
26,300 
25,600 

24,800 
23,400 
22,000 
22,000 
22,000 

24,100 
32,600 
43,000 
54,300 
52,300 

46,600 
40,300 
36,000 
31,800 
28,600 

28,600 
34,300 
39,400 
39,400 
37,700 


34,300 
31,000 
27,900 
27,100 
26,300 

24,800 
22,700 
22,000 
22,000 
32,700 

22,700 
26,300 
33,400 
35,100 
34,300 

50,400 
60,400 
77,700 
87,000 
96,700 

111,000 
104,000 
89,400 
82.300 
93,000 

97,900 
83.500 
68,800 
61,400 
58,300 
52,300i 


48,500 
48,500 
53,300 
59,300 
60,400 

57,300 
50,400 
50,400 
46,600 
44,800 

41,200 
39.400 
36,000 
36,000 
37,700 

34,300 
36,800 
39,400 
44,800 
46,600 

48,500 
48,500 
48,500 
46,600 
43,000 


44,800 
63,500 
75,400 
74.300 
64,500 

56,300 
51,400 
52,300 
56,  .300 
64,500 

66,600 
64,500 
66.600 
62,400 
53,300 

45,700 
41,200 
36,800 
34.300 
37,7Q» 

38,500 
48,500 

67,700 
80,000 
75,400 


41,200  66,600 
39,400  57,300 
41,200-  58,300 
44,8001  84,600 
43,000  91,800 
39,400' 
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Doibf  dMargt,  in  utxmd-feiiy  of  Tenne$8ee  River  at  Florence,  Ala,,  for  the  years  ending 
Sept.  SO,  159^191^— Continued. 


Dny.    I  Oct. 


Nov. 


Dtc 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


7.. 
1. 
•-. 

Ifl.. 


11. 
17.. 
11. 
».. 
».. 


a.. 

22.. 

a.. 

24.. 

25.. 


35.. 

n.. 

2S.. 

».. 
».. 

31.. 


1908. 


«.. 
7.. 

8.. 
9.. 
10  . 

11.. 
12.. 
U.. 
14.. 
U.. 

16.. 
17.. 
18.. 
».. 
20. . 

21.. 
22.. 

a.. 

24.. 
25.. 

».. 
27.. 
2S.. 
29.. 
».. 

ai.. 


J87,mo 

.102,000 
.1165,000 
.ilS7,00D 

.lao.ooo 

.|lfi7»000 

.,vsi, — 

.!l5S,000 
148,000 
U4.000 

113,000 
91,800 
76,600 
64,500 
55,300 

49,400 
46,600 
41,800 
41,900 
47,600 

52,300 
52,300 
i  48,500 
50,400 
56,300 

54,300 
50,400 
43,900 
30,400 
36,000 
34,300 


31,000 

28,600 
27,900 
27,100 

26,300 
24,800 
23,400 
23,400 
22,700 

32,700 
22,000 
21,300 
21,300 
22,000 

22,700 
24,800 
27,900 
44,800 
53,300 

104,000 
152,000 
178,000 
190,000 
201,000 

196,000 
166,000 
113,000 
76,600 
60,400 


38,500 

34,300 
33,400 
30,200 
27.100 

23.400 
22,000 
22.000 
30,600 
31,300 

21.300 
20,600 
19,300 
18,000 
16,700 

16,700 
16,100 
15,500 
15,500 
14,900 

14,300 
13,700 
13,700 
L3,700 
13,700 

13,100 
13,100 
12,600 
12,600 
12,600 
12,600*. 


13,100 
14.300 
14,900 
15,500 
14,900 

14, 

15,500 

19,300 

20,000 

23,400 

33,400 
23,400 
29,400 
37,700 
52,300 

63,500 
50,400 
41,200 
35,100 
32,600 

32,600 
36,000 
39.400 
46.600 
60,400 

75.400 
87,000 
04,200 
00,600 
78,800 


52,300 
46,600 
43,000 
41,200 
30,400 

37,700 
36,800 
36,000 
35,100 
36,800 

37,700 
37,700 
37,700 
37,700 
38,500 

38,500 
46,600 
63,500 
62,400 
57,300 

67,700 
71,000 
71.000 
66.600 
60,400 

56.300 
52,300 
48.500 
44,800 
48.500 
73,300 


62.400 
51.400 
43,000 
38.500 
34,300 

31.000 
29.400 
26.300 
26,300 
25,600 

27,900 
28,600 
28.600 
31,000 
37,700 

46,600 
48,500 
48,500 
4R.500 
48,500 

44,800 
43,900 
43,000 
46,600 
46.600 

50.400 
52,300 
54,300 
56.300 
64,500 
82,800' 


129,000 
151,000 
161,000 
160,000 
142,000 

113,000 
08,000 
77,700 
71,000 
64,500 

58,300 
54,300 
60,400 
48,500 
46,600 

43,900 
41,200 
39,400 
38,500 
39,400 

43,900 
44,800 
45,700 
48,500 
55,300 

53,300 
47,600 
43,000 
30,400 
39,400 
37,700 


63,300 
103,000 
120,000 
131,000 
125,000 

105.000 
80,400 
81.300 
78,800 
75,400 

68,800 
62,400 
56,300 
50,400 
48,500 

44,800 
41,200 
39,400 
38,500 
36,000 

34,300 
32,600 
32,600 
34,300 
37,700 

41.200 
43.900 
52,300 


87,000 
145,000 
162,000 
166.000 
167,000 

164,000 
140,000 
124,000 
99,300 
84,600 

83,600 
84,600 
85,800 
90.600 
120,000 

117.000 
116,000 
109.000 
100,000 
80,400 

80.000 
73,100 
62,400 
58,300 
53,300 

47,600 
44,800 
41,200 
30.400 
38,500 
36,800 


97,900 
124,000 
131.000 
131,000 
131.000 

125,000 
113,000 
120,000 
117,000 
104,000 

89,400 
80,000 
77,700 
77,700 
104,000 

125,000 
142,000 
141,000 
117,000 
99,200 

84,600 
75,400 
66,600 
60.400 
54,300 

53,800 
46,600 
46,600 
43,900 
43,000 
43,000' 


36,000 
36,100 
35,100 
40,300 
43,900 

44,800 
44,800 
47,600 
64,500 
75,400 

73,100 
68,800 
68,800 


50,400 
64,500 
67,700 
67,700 
68,800 

67,700 
66,000 
63,500 
60,400 
73,300 

108,000 
117,000 
115,000 
120.000 
138,000 

168,000 
179,000 
187,000 
206.000 
206,000 

190.000 
162.000 
123.000 
94.200 
78,800 

74,300 
72,100 
69,900 
66,600 


63.500 
63,500 
62.400 
64.500 
68,800 

73,300 
76,600 
75,400 
60,900 
68,800 

71.000 
77,700 
80,000 
80.000 
87,000 

90,600 
88,300 
82,100 
71,000 
71,000 

80,000 
81,300 
01,800 
134,  dOO 
154,000 

151,000 
151,000 
143,000 
128,000 
99,200 
80,400 


77,700 
64,500 
58,300 
56.300 
62.300 

63,300 
66,600 
84,600 
97,900 
104,000 


40,300 
46,600 
43,900 
43,000 
43,900 

43,000 
48,500 
58,300 
56,300 
54,300 


36,800 
37,700 
30,400 
37,700 
34,300 

31,000 
39,400 
26,300 
25,600 
23,400 


30,000 
20,600 
24,100 
29,400 
26,300 

22,700 
20,600 
19,300 
18,000 
30,600 

31,300 


130,0001  61,400  21,300 
138,000  68,800  21,300  30.600 
138,000 


62,400102,000 
59,300113,000 


54,300 
49,400 
46,600 
43,900 
43,900 

43,900 
44,800 
52.300 
53,300 
54,300 

58,300 
58,300 
58,300 
58,300 
66,600 


77,700 
68,800 
62,400 
57,300 
54,300 

66,600 
96,700 
99,200 
83,500 
66,600 

58,300 
52,300 
48,500 
44,800 
43,000 

41,200 
41,200 
43.000 
71.000 
77,700 

75.400 
68,800 
60.400 
58.300 
66,600 

68,800 
74,300 
81,200 
87.000 
91,800 


82.300j  22,000 
84,600  20,400 


75,400  31,000  23,400 


97,900 
99,200 
87,000 
76,400 
62,400 

52,300 
47,600 
43,000 
39,400 
39,400 

36,800 
36,000 
31.000 
31.000 
31.000 
36,100 


87,000 
76.600 
62.400 
56,300 
66,600 

99,200 
87,000 
74,300 
64,500 
60,400 

59.300 
59,800 
68.300 
54,300 
50.400 

48.500 
46.600 
45.700 
50.400 
46,600 

42.100 
41.200 
39.400 
41.200 
41.200 


71,000 
60,900 
75,400 
93.000 
87,000 

63,500 
47,600 
39.400 
36,800 
38,500 

37,700 
39,400 
39,400 
39,400 
38,500 


41.200 
38.500 
39.400 


19,300 
20,600 


^1 


36,000' 
43,000 
44,800 
39,400 
36,000 

31,800, 
29,400' 
28,600; 
27,100 
25,600 

23,40o| 
22.000, 
20.000 
20.000 
19,300 
20.000 


24,800 
23,400 
21,300 
20,600 
21,300 

21,300 
21,300 
20,600 
20,000 
22,000 

22,700 
22,000 
22.000 
22.000 
21,300 
20,600 


19,300 
18.600 
18,000 
16,700 
16,700 

16,700 
16,100 
14,900 
15.500 
16,700 

16.100 
22.000 
22,700 
24,100 
27,100 

26,300 
24,100 
22.000 
19,300 
16,700 

16.100 
20.000 
21.300 
28.600 
31,000 

46.600 
67.700 
64,500 
57.300 
46.600 


24,800  15.500  36.000 
22.000  14.900  30.200 
20.600  15.500  25,600 
20,600i  16.700 


39.400 
37.700  '. 
37,700  J 

41,200  I ,  -., 

46. 7001  20, 600,  17, 300  20, 000 


22.000 


19,300' 
24,100 
34,300 


41,2001  39,400 
40.300,  41,200 


39.400 
36.000 
32,600 
31,800 
30,200 

28.600 
27.100 
25.600 
26,300 
26,300 

28.600 
27.900 
26,300 
23,400 
2^,700 


44.800  20,600 


43,000 


23,400 


41,200.  25,600 
43,900' 


41.200' 
43.000' 
42, 100> 
39,400 
36.000 


20.600' 
20,000 
20,000' 
22.000 
24,100i 

26,30o! 
27.900 
29.400, 
26.300, 
24,800, 


20.606 
20,000 
20.000 
20.000 
20,600 

23.400 
24,800 
23,400 
22,000 
20,000 


31.000  22.000  17.300 
27.9001  19.300   16,100 


24.800 
24,800 
24,800 

23.400 
21.300 
20,600 
20,600 
20.000 


43.000  22.000  19.3001  36.000 
44.800  21.300 


18.000 
17,300 
16.700 
16,700 


17,300 
16.700 
16,600 

16,500 
15.500 
16.700 
20.600 
26.300 


40.300 
36,000 
32.600 
36.000 


16,700'  39,400 


14,900 
14,300 
13.700 

13.700 
14.300 
14,900 
14,300 
13.700 

13,100 
12,600 
12.000 
11,500 
11.500 
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SUBPACB  WATER  SUPPLY,  1913,  PABT  IH. 


Daily  ducharge,  in  $eeond'/eet,  of  Tennessee  River  at  Florence,  Ala,,  for  the  yean  ending 
Sept.  SO,  1896-191S--CoJitumed. 


Day. 


Oct 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


8ept. 


1900. 

1 

2 

3..... 

4 

6 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2« 

27 

28 

29 

30 

31 

1010. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

10 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


11,000 
10,500 
10,500 
10.500 
10,500 

10,500 
10,500 
11,000 
11,000 
11,000 

11,000 
11,000 
11,000 
12,000 
13,100 

15,500 
18,000 
15,500 
14,300 
12,000 

12,000 
12,000 
11,500 
11,500 
11,000 

11,000 
10,500 
10,500 

ie.700 

26,300 
23,400 


22,000 
10,300 
18,000 
16,100 
15,500 

14,900 
14.300 
13,700 
13,700 
13,700 

13,700 
13,100 
13,700 
18,000 
20,600 

26,300 
29,400 
36,000 
36,000 
31,000 

26,300 
23,400 
20,600 
19.300 
18,000 

16,700 
16.100 
15,600 
15.500 
14,900 
14,3001 


18,600 
16,700 
23,400 
31,800 
31,000 

20,300 
22,700 
10,300 
16,700 
16,700 

15,500 
14,300 
14,300 
13,700 
13,700 

14,300 
15,500 
16,700 
16,700 
16,700 

16,700 
16,700 
16,100 
15,500 
15,600 

15,500 
15,500 
14,000 
14,000 
14,000 


14,300 
14,300 
13,700 
13,700 
13,100 

13,100 
13,100 
13,100 
13,100 
13,100 

13,100 
12,600 
12,600 
12,600 
12,600 

12,600 
12,600 
12,600 
12,600 
12,600 

12,600 
12,600 
12,600 
14,300 
14,300 

13,700 
13,100 
12,600 
13.100 
13,700 


14,300 
13,700 
13,700 
14,300 
14,000 

10,300 
84,300 
60,400 
74,300 
80,400 

100,000 
98,000 
80,000 
64,500 
55,300 

54,300 
50,400 
47,600 
43,000 
30,400 

36,000 
36,000 
51,400 
61,400 
73,200 

87,000 
80,400 
82,300 
71,000 
62,400 
54,300 


13,700 
13,100 
12,r.00 

i2,eoo 

12,600 

12,600 
14,300 
15,500 
20,600 
22,700 

27,000 
20,400 
27,000 
27,100 
27,000 

31.800 
36,000 
36,800 
36,800 
35,100 

31,800 
28.600 
24,800 
22.000 
22,000 

23,400 
26,300 
27,100 
25,600 
24,800 
23,400' 


56,300 
56,300 
56,300 
56,300 
55,300 

56,300 
62,400 
66,600 
68,800 
71,000 

66,600 
57,300 
52,300 
40,400 
56,300 

66,600 
80,400 
109,000 
117,000 
125,000 

128,000 
111,000 
06,700 
77,700 
64,500 

56,300 
40,400 
46.600 
43,000 
30,400 
80,400 


22,000 
20,600 
18.600 
18,000 
18,000 

27,100 
56,300 
62,400 
75,400 
04,900 

04,200 
77,700 
65,600 
55,300 
48,500 

40,300 
36,800 
.36.000 
36.800 
42,100 

44,800 
52.300 
62,400 
68,800 
71,000 

68,800 
68,800 
60,400 
54,300 
47,600 
43,000 


38,500 
36,800 
36,000 
34.300 
33,400 

33,400 
30,400 
43,000 
50,400 
78,800 

112,000 
125,000 
136,000 
154,000 
172,000 

181,000 
170,000 
162,000 
168,000 
170,000 

160,000 
148,000 
172.000 
236,000 
235,000 

240.000 
228,000 
208,000 


185,000 
164,000 
136,000 
100,000 
80,400 

80,000 
80,000 
80,000 
89,400 
111,000 

130,000 
162,000 
102,000 
236,000 
250,000 

247,000 
240,000 
226,000 
200,000 
162,000 

127,000 
104,000 
03,000 
00,600 
87,000 

80,400 
84,600 
05,400 
111,000 
117,000 
117,000 


124,000 
125,000 
115,000 
06,700 
80,000 


103,000 
130,000 
157,000 
168,000 
172,000 


82,300 
60,000 
67,700 
04,200 
146,000 


30,400 
37,700 
35,100 
34,300 
32,600 

31,000 
30,200 
20,400 
31,000 
31,000 

31,000 
31,000 
20.400 
28,600 
28,600 

31,000 
46,600 
83,500 
06,700 
102,000 

117,000 
127,000 
121,000 
112,000 
06,700 

84,600 
73,200 
66,600 


67,700 
73,200 
87,000 
102.000 
112,000 

104,000 
01,800 
77,700 
66.600 
57,300 

53,300 
50,400 
45,700 
43,900 
42,100 

41,200 
30,400 
37,700 
36,800 
33,400 

32,600 
31.000 
20,400 
29,400 
27,900 

27,900 
26,300 
25,600 
24,800 
24,100 
23,400' 


68, 800|172, 000 172,000 
,000184,000 
.000184,000 
,200181,000 
,200'162,000 


60,000 
80,000 
81,200 
75,400 


157,0 
124.0 
04,2 
73,2 


73,200 
68,800 
68,800 
76,600 
73,200 

67,700 
61,400 
58,300 
58,300 
54,300 

40,400 
45,700 
46,600 
67,300 
66,600 

75,400 
80,000 
75,400 
74,300 
73,200 


J, 


75,400 
66,600 
61,400 
60,400 
58,300 

57,300 
54,300 
50,400 
52,300 
68,800 


800142,000103,000 
000!l24,000128,000 
600112,000120, — 
700100,000  " 
OOOl  01,800 


1,000 
09,200 
80,000 


66,000!  82,300 


60,4001 
54,300 
48,500 
44,800 

46,000 
58,300 
69,000 
09,200 
136,000 

143,000 
125,000 
09,200 
75,400 
63,500 
74,300 


22,700 
22,000 
20,600 
20.600 
20,600 

20,000 
20,000 
19.300 
18,600 
18,000 

18,000 
18,000 
18,000 
18,000 
18,000 

18,600 
37,700 
47,600 
48,500 
56,300 

50.300 
54,300 
48,500 
43,000 
30,400 


37,700 
40,300 
30,400 
37.700 
34,300 

31,000 
28,600 
27.000 
27,100 
31,000 

41,200 
51,400 
55,300 
55.300 
52,300 

46,600 
43,000 
37,700 
37,700 
41,200 

57,300 
77,700 
89.400 
03.000 
102,000 


36,000111,000 
33.400115,000 
32,600112.000 
32.600100.000 
34,300!  88,200 
'  76,6001 


82,300 
84,600 
80,000 
73,200 

60,900 
87,000 
04,200 
01,800 
84,600 

75,400 
73,200 
82,300 
83,500 
80,000 


65,600 
55.300 
50,400 
44,800 
42,100 

43,000 
46,600 
50,400 
60,300 
71,000 

80,000 
72,100 
64,500 
71,000 
73,200 

66,600 
60,400 
58,300 
57,300 
56,300 

52,300 
62,300 
48,500 
46,600 
43,000 

41,200 
38.500 
37,700 
39,400 
50,400 


80,000 
88,400 
88,200 
80,000 
66,600 

56,300 
47,600 
43,000 
39,400 
34,300 

33,400 
35,100 
34,300 
32,600 
31,000 
31,800 


58,300 
58,300 
62,400 
68.800 
71,000 

77,700 
81,200 
88.200 
94,200 
06,700 

09,200 
05,400 
84,600 
78,800 
73,200 

65,600 
63,500 
77,700 
88,200 
75,400 

64,500 
52,300 
43,000 
30,400 
30,400 

37.700 
39,400 
41,200 
43,000 
36,000 
34,3001 


30,200 
30,200 
32,000 
47,600 
52,300 

56,300 
60,400 
58,300 
50,400 
43,000 

37,700 
32,600 
31,000 
30,200 
20,400 

27,000 
20,400 
31,000 
31,000 
56,300 

73,200 
58,300 
44,800 
36,000 
31,000 

26,300 
23,400 
22,000 
20,600 
20,000 
10,300 


19,300 
18,600 
18,600 
19,300 
20,000 

19,300 
18.600 
18,000 
16.700 
16,700 

19,300 
18,600 
18,600 
18.000 
18,000 

18,000 
18,600 
17,300 
16.700 
16,100 

16,100 
16,100 
18.000 
18,000 
20,000 

20,600 
24,100 
26,300 
27,900 
24,800 


34,300 
36.000 
30,400 
41,200 
39,400 

38.500 
36,000 
38,500 
30,400 
41,200 

39,400 
39,400 
36,000 
34,. 100 
31,000 

24,800 
22,700 
22,000 
20,600 
19,300 

18,600 
18,600 
20,600 
22,000 
23,400 

22,000 
20,600 
20,000 
20.000 
19,300 
18,600 


18,600 
19,300 
22,700 
31.000 
48,500 

54.300 
46.600 
41,200 
41,200 
37,700 

36,000 
31,000 
20.400 
r,900 
27,100 

26,300 
24,800 
23,400 
20,600 
19,300 

18.000 
16,700 
16,100 
15,.<>00 
15,500 

14,900 
14.900 
14,900 
14.000 
14,900 
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Da3^  ^MthargCy  in  $eeond'feet,  of  Tenntisee  River  at  Florence,  AkL^for  the  yean  ending 
Sept.  SO,  7^5-191^— Continued. 


Oct 


Not. 


Dec 


Jan. 


Feb. 


Kar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


15,500 
15,500 
15,500 
16,100 

17,900 
18,000 
19,300 
18,  ( — 
16,700 

16,100 
15,500 
15,500 
19,300 
22,700 

23,400 
21,300 
IS,  000 
16,100 
14,r" 

13,700 
13,100 
12,600 
12,600 
12,000 

12,000 
12,000 
12,000 
12,000 
12,000 
12,000 


13,100 
13,700 
13,100 
12,000 
12,000 

10,500 
10,500 
9,990 
9.900 
11,500 

12,600 
13,700 
13,700 
13,100 
13,700 

16,700 
20.600 
26,300 
29,400 
31, 

35,100 
37,700 
40,300 
41,200 
36,000 

27.900 
24,]00 
»,600 
18,000 
16.700 
16,100' 


12,000 
12,000 
12,000 
12,000 
12,000 

12,000 
12,000 
12,000 
12,000 
12,000 

11,500 
U,500 
11,500 
11.500 
11,000 

11,000 
11,000 
10,500 
10,500 
10,500 

10,500 
10,500 
10,500 
10,500 
10,500 

10,500 
10,500 
11,000 
11,500 
13,700 


15,500 
13,100 
12,600 
12,600 
12,000 

12,000 
12,000 
13,100 
13,700 
15,500 

16,700 
20,600 
24,800 
30,200 
31,000 

35.100 
84.300 
32,600 
31.000 
30,200 

31,000 
81,800 
31,000 
30,200 
29,400 

28,600 
27,100 
27,100 
27.900 
31,000 


13,100 
13,100 
13,100 
13,100 
15,500 

23,400 
43,000 
60,400 
75,400 
77,700 

64,500 
65,300 
44.800 
88,800 
80,^ — 

26,300 
23,400 
22,000 
20,600 
19,300 

16,700 
16,700 
17,300 
17,300 
19,300 

19,300 
19,300 
19,300 
22,000 
24,800 
31,000 


31.000 
20.400 
27,100 
24,800 
23,400 

22,700 
22,000 
20,000 
19,300 
18,600 

20,600 
34,300 
53,300 
73,200 
88,200 

94,200 
87,000 
80,000 
75,400 
66,600 

56.300 
60,400 
81,200 
87,000 
80,400 

103,000 
154,000 
175,000 
181.000 
181,000 
228,0001 


46,600 
82,300 
151,000 
203,000 
206,000 

206,000 
200,000 
193,000 
178.000 
186,000 

06,400 
68,800 
58,300 
52,300 
45,700 

41,200 
39,400 
36,000 
35,100 
84,300 

82,600 
31,000 
81,000 
81,000 
29,400 

29,400 
81.000 
84,300 
89,400 
41,200 
41,200 


43,900 
44,800 
49,400 
54,300 
64,500 

67,700 
80,000 
94,200 
145,000 
167,000 

184,000 
187,000 
190.000 
187,000 
181,000 

154,000 
112,000 
87,000 
66,800 
62,400 

60,400 
58,300 
52,300 
62,300 
48,500 

48,500 
46,600 
50,400 


206,000 
181,000 
154,000 
138,000 
117,000 

94,200 
78,800 
69,900 
75,400 
81,200 

75,400 
68,800 
64,500 
59,300 
54,300 

49,400 
46,600 
43,000 
46,600 
54,800 

47,600 
43,000 
42,100 
43.000 
43,900 

43,000 
41,200 
44,800 
58.300 
80,000 
91,800' 


106,000 
119,000 
117,000 
109,000 
95,400 

77,700 
62,400 
54,300 
47,600 
43,000 

39,400 
87,700 
36,000 
35,100 
37,700 

39,400 
43,000 
48,500 
49,400 
51,400 

66,600 
96,400 
102,000 
115,000 
181,000 

161,000 
182,000 
175.000 
157,000 


52,800 
48,500 
48,500 
43,000 
80,400 

89,400 
80,400 
87,700 
86,000 
40,300 

80,000 
117,000 
128,000 
115,000 

87,000 

66,600 
66,800 
50,400 
45,700 
41,200 

80,400 
87,700 
86,800 
36,800 
86,800 

30,400 
44,800 
50,400 
66,300 
58,300 
60,400 


154,000 
141,000 
125,000 
104,000 
87,000 

84,600 
82,300 
91,800 
107,000 
115,000 

112,000 
115,000 
115,000 
120,000 
155,000 

184,000 
195,000 
193.000 
193,000 
190,000 

181,000 
160,000 
128,000 
136.000 
148,000 

130,000 
139.000 
148.000 
178,000 
216,000 
223,000' 


58,800 
54,300 
52,300 
67,700 
142,000 

206,000 
231,000 
254,000 
284,000 
293,000 

290,000 
284,000 
272,000 
247,000 
226,000 

195,000 
162,000 
154,000 
160.000 
193,000 

203,000 
187,000 
168,000 
138,000 
115,000 

94,200 
76,600 
66,600 
64,500 
58,300 


54,300 
53,300 
54,300 
68,800 
77,700 

75,400 
64,500 
56,300 
50,400 
44,800 

41,200 
80,400 
86,000 
84,300 
81,000 

31,000 
31,000 
28,600 
27,900 
27,100 

27,100 
31,000 
35,100 
39,400 
36,000 

34,300 
31,000 
27,900 
26,300 
24,800 
23,400 


23,400 
20,600 
20,000 
19,300 
19,300 

18,600 
18,600 
19,300 
18,600 
18,600 

18,000 
17,300 
16,700 
16,700 
16,700 

15,500 
14.900 
13,100 
13,100 
13,100 

14,900 
14,900 
14,900 
15.500 
16,700 

18,000 
19,300 
20,000 
23,700 
19,300 


230,000213, 

238,000 

250.000 

247,000 

240,000 


000 
198,000 
193,000 
198,000 
189,000 


233,000 
215.000 
215,000 
213,000 
193, — 


000104, 


168.000 
151,000 
134,000 
112.000 

'"  000 


146,000 
107,000 
87,000 
80,000 
75,400 

80,000 
99,200 
117,000 
115,000 
104,000 

97,900 
97.900 
99.200 
108.000 
117,000 

124,000 
136,000 
158,000 
187,000 
213,000 


96,700 
91,800 
87,000 
75,400 
68,800 

62,400 
57,300 
54,300 
49,400 
48,600 

48,500 
50.400 
49.400 
46,600 
41,200 

30.400 
37.700 
35.100 
41,200 
71,000 
73,2001 


71,000 
72,100 
62,400 
55,300 
52,300 

47,600 
43,000 
39,400 
89,400 
37,700 

34.300 
32,600 
31.000 
29.400 
27,900 

26,300 
24,800 
23,400 
27.900 
29,400 

30,200 
29.400 
27,100 
26,300 
24,800 

26,300 
27,900 
32,600 
39,400 
44,800 


18,000 
18,000 
20,600 
20,600 
18, — 

18,000 

17,300 

15,500 

14, 

16,100 

16,700 
15,500 
16,700 
18.000 
20,600 

22,700 
22,700 
22,700 
22.700 
22,000 

26,300 
34,300 
31,000 
31,000 
30,200 

29,400 
34,300 
33,400 
32,000 
26,300 
23,400 


50,400 
52,300 
46.600 
43.000 
39,400 

41,200 
56,300 
66,600 
76,600 
73,200 

62.400 
60,400 
60,400 
59,300 
58,300 

67,300 
50,400 
43.000 
44,800 
43,000 

41,200 
37,700 
36,800 
36,800 
36,800 

36,000 
33,400 
31.000 
31,000 
31,000 
82,600l 


24,100 
28,000 
27,900 
25,600 
22,700 

22,700 
24,800 
26,800 
26,300 
24,800 

23,400 
20,600 
19,300 
18,000 
18,000 

17,300 
16,700 
16,700 
16,100 
19,300 

19,300 
18,000 
16,700 
15,500 
14,300 

13,100 
12,600 
12,600 
12,000 
11,500 
11,000 


31,000 
30,200 
27,900 
27,900 
31,800 

83,400 
32,600 
31,000 
36.000 
40,300 

39,400 
34,300 
31,000 
29.400 
27,900 

26,300 
24,800 
24.800 
24.800 
24,800 

24,800 
26.300 
26,300 
27.900 
28,600 

29,400 
31,000 
32,600 
30,200 
26,300 
22,7001 


11,000 
10,500 
9,990 
9,500 
9,990 

14,800 
18,000 
16,700 
15,500 
15,500 

16,700 
20,600 
15,500 
14,300 
13,700 

13,100 
12,000 
12,000 
11.500 
11,600 

11,500 
13,000 
11,500 
11,500 
12,000 

12,000 
12,000 
12,000 
12.600 
12,600 


22,000 
21,300 
19,300 
18,600 

18,600 

18.000 
18,000 
18,000 
16,700 
16,700 

15,500 
14,000 
13,700 
13,100 
13,100 

13,100 
13,100 
13,100 
13,700 
13,100 

13,700 
15,500 
29,400 
39.400 
39,400 

38,500 
42,100 
36,800 
31.000 
31,000 


Digitized  by 


Google 


190 


SXTBPACB  WATEB  SUPPLY,  1913,  PART  HI. 


Daily  discharge^  in  seoond-feet,  of  Tenne$9ee  River  at  Florence ^  Ala. ,  far  the  years  ending 
Sept,  30, 1^5-i9i^— Continued. 


Dfty.      Oct     Not.      Deo.       Jan        Feb.      Mar.      Apr.     May.    June.    July.    Aug.     Sept, 


1913. 

1 

2 

8 

4 

5 

6 

7 

8 

0 

10 

11 

12 

13 

14 

16 

1« 

17 

18 

19 

20 

2J 

23 

23 

24 

25 

26 

27 

28 

29 

30 

31 


29/400 
27,900 
24,800 
22,700 
20,000 

18,000 
16,700 
15,500 
14,900 
14,300 

13,700 
13,100 
12,600 
12,600 
12,600 

12,600 
12,600 
12,600 
14,300 
15,500 

16,700 
16,700 
16,100 
16,700 
16,700 

16,100 
15,600 
14,300 
14,300 
13,700 
13,100 


12,600 
12,000 
12,600 
12,600 
12,000 

12,000 
12,000 
12,600 
12,600 
13,100 

13,100 
13,100 
16,500 
18,600 
20,000 

18.000 
16,700 
16,100 
14,900 
14,300 

13,700 
13,700 
13,700 
13,100 
12,600 

12.600 
12,600 
12,000 
12.000 
12,000 


11,500 
13,000 
12,000 
14,300 
22,000 

36,000 
48,900 
60,400 
71,000 
68,800 

61,400 
48,500 
41,200 
35,100 
31,000 

27,900 
24,100 
23,400 
23,400 
23,400 

23,400 
22,700 
22,000 
25,600 
29,400 

81,000 
29,400 
29,400 
29,400 
81,000 
89.400 


44,800 
60,400 
60,300 
80,000 
80,000 

80,000 
104,000 
120,000 
189,000 
175,000 

166,000 
160,000 
164,000 
142,000 
124,000 

112,000 
99.200 
95,400 
93,000 
87,000 

80,400 
97,900 
99,200 
106,000 
146,000 

167.000 
172,000 
203,000 
206,000 
203.000 
205,000 


203,000 
187,000 
163,000 
131,000 
106,000 

94,aoo 

87.000 
82,300 
77,700 
71,000 

71,000 
83,600 
116.000 
117,000 
123,000 

128,000 
107,000 
90.600 
77,700 
66,600 

60,400 
56,300 
56,300 
64.300 
60,400 

48,600 
93.000 
167,000 


173,000 
178,000 
176,000 
178,000 
157,000 

134,000 
93,000 
76,600 
64,600 
67,300 

66,300 
66,800 
63,400 
145,000 
183,000 

196,000 
193.000 
203.000 
210,000 
216,000 

231,000 
213,000 
182,000 
151,000 
125,000 

112,000 
160,000 
163,000 
187,000 
190,000 
200,000 


210,000 
216,000 
231,000 
218,000 
168,000 

112,000 
80,400 
76,400 
66.600 
60,400 

66,300 
67,300 
62,300 
50,400 
50,400 

63,300 
56,300 
66,300 
60.400 
60,400 

60,400 
66,300 
62,300 
48,  .VK) 
44,800 

41,200 
89,400 
39,400 
37,700 
37,700 


86,000 
36,800 
86,000 
36,000 
34,300 

82,600 
82,600 
80,200 
29,400 
29,400 

37,900 
27,900 
29,400 
29,400 
27,900 

37,900 
81,000 
29,400 
38,600 
29,400 

30,200 
82,600 
41,200 
52,300 
62,400 

74,300 
94,200 
107,000 
107,000 
91,800 
77,700 


72,100 
78,800 
73,200 
64,600 
68,300 

64,800 
56.300 
68,300 
64,300 
60,400 

46,600 
46,600 
53,300 
62,300 
46,700 

40,800 
36.000 
31,000 
27,900 
26,300 

24,800 
23,400 
24,800 
24,800 
32,000 

23,400 
22,700 
22,000 
20.600 
20,000 


14,300 
16,100 
16,700 
16,700 


20,000 
18,600 
18,000 
18,000 
18,000  lOJTOO 


17,800 

17,800 
17,300 
17,300 
17,300 

19,300 
20,000 
19,300 
19,300 
19,300 

18,000 
18.000 
18,000 
18,000 
16,600 

14,900 
14,300 
14,300 
14,300 
14,300 

13,100 
13,100 
13,100 
13,100 
14,300 
14,300 


12,600 
12.000 
12,000 
12,000 
12,000 

11,000 
11,000 

11,000 
11,000 
11,000 

11,000 

10.500 

9,900 

9,500 

9,600 

9,500 
9,500 
9,500 
9,500 
10,500 

10,500 
10,500 
10.500 
10,500 
11,000 

14,3001  12,000 
14,300^  13.100 
13,700 
15,500 
23,400 


16,600 
16,500 
14,900 
14,900 
14,900 

14,900 
14,900 
14,900 
14,300 
15,500 

30,000 
18,600 
18,000 
16,700 
15,500 

14,900 
14,300 
14,300 
14,900 
14,900 


14,300 
13,700 
13,100 
13,100 


Monthly  discharge  of  Tennessee  River  at  Florence,  Ala.,  for  the  years  ending  Sept,  SO, 

1895-191S. 

*  [Drainage  area,  30,800  square  miles.) 


Month. 


Discharge  in  seoond-feet. 


Mi|Ttip^fY^      Iftntrnqpri, 


Mean. 


Per 
square 
mile. 


Run-off 
f  depth  In 
mobeson 
drainage 

area). 


Aocsa- 

racy. 


1895. 

October 

November 

December 

January 

February 

March..: 

AprU 

May 

Jtme 

July 

August 

September 

The  year , 

1896. 

October 

November , 

December 

January 

Februaiy 

March 

April t 

May 

June 

July 

August 

September 

The  year 


13,100 
12,600 
68,800 

213,000 
75,400 

173,000 
94,200 
64,600 
47,600 
50,300 
47,600 
22,700 


213,000 


11,500 

14,800 

71,000 

65,300 

155,000 

141,000 

254,000 

41,200 

38,500 

126,000 

46,600 

20,600 


9,990 
10,500 
11,000 
28,400 
83,400 
47,600 
48,500 
37,700 
17,300 
17,300 
18,000 
11,600 


11,100 
11,400 
26,700 

103,000 
49,800 

111,000 
66,600 
61,100 
25,800 
30,500 
25,700 
17,400 


0.360 
.870 
.867 
3.34 
1.62 
8.60 
2.16 
1.66 
.888 
.£90 
.834 
.565 


9,990 


44,300 


1.44 


10,500 
11,000 
12,000 
19,300 
34,300 
30,300 
29,400 
16,700 
17,300 
16,700 
14,300 
11,000 


11,000 
12,400 
20,700 
32,200 
100,000 
61,000 
98,500 
24,600 
23,800 
66,500 
21,400 
13,800 


.357 
.408 
.672 
1.06 
3.26 
1.98 
3.20 
.799 
.778 
1.88 
.696 


a42 

.41 

LOO 

8.66 

1.60 

4.16 

2.41 

L91 

.94 

1.14 

.96 


19.51 


.41 

.46 

.77 

1.21 

8.50 

3.28 

8.57 

.93 

.86 

2.11 

.80 

.48 


B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B, 
B. 
B. 


254.000 


10,500 


39,300 


1.28 


17.36 
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McfHiJ^  diadiarge  of  Tmnemee  River  at  Florence,  Ala.,  for  the  yean  ending  Sept,  SO, 

1^95-797^— Oontinued . 


Disobaise  in  sMoiid4eet. 


liaximanL 


Per 
gquftre 
mile. 


Runoff 
(depth  tn 
mofteeoii 
drainage 
ana). 


Aoco- 
racy. 


1»7. 

October 

Novunbo' 

December 

Jenoary 

February 

SCerelL 

i^:;;:::;::::::::::: 

Jane 

Joty 

August .• 

Septonber 

lliejrear 

1898. 

October 

Norember 

December 

January- 

February 

Mwdi. 

r::::::::::::;::::; 

June 

July 

Ai^ust 

Septonber 

The  year 

18B9. 

Oetofar 

November 

Decern  b«- 

January 

February 

March 

r:::::::::::::::::: 

June 

July 

August 

S^tember 

The  year 

1900. 

October 

November 

December 

Jsmary 

Frtmary 

Mareh. 

fc;:::::::::::::: 

June 

July 

August 

September 

The  year 

1901. 

October 

November 

Deoeml>er. 

Jammry 

February , 

March 

ApriL 

May.-.t 

June 

July 

August , 

S^Heuiber , 

The  year 


16»100 
82,300 
90,e00 
03,400 
199,000 
481,000 
225,000 
162,000 
32,600 
72,100 
35,100 
14,900 


11,000 
11500 
18,000 
16,700 
29,400 
91,800 
40,300 
27,100 
19,300 
90,600 
16,100 
9,500 


12,700 
28,400 
39,000 
84,900 
88,900 
266,000 
116,000 
63,800 
26,900 
33,000 
21,900 
11,100 


0.412 

.760 

1.27 

1.13 

2.89 

8.28 

3.73 

2.07 

.841 

1.07 

.711 


481,000 


9,500 


60,300 


1.96 


12,600 
12,000 
88,200 
157,000 
102,000 
57,300 
124,000 
51,400 
36,800 
36,800 
102,000 
130,000 


8,560 
9,990 
9,990 
19,800 
22,000 
21,300 
66,300 
20,000 
13,100 
14,300 
21,300 
20,600 


10,300 
10,800 
88,400 
87,300 
35,400 
38,500 
88,300 
29,600 
19,400 
19,900 
52,900 
45,500 


.334 

.351 

1.06 

2.83 

1.16 

1.00 

2.70 

.961 

.680 

.646 

1.72 

1.48 


157,000 


8,550 


38,400 


1.26 


99,300 

47,600 

46,600 

161,000 

264,000 

352,000 

167,000 

73,200 

37,700 

24,100 

27,900 

16,700 


19,300 
22,700 
23,400 
80,200 
46,600 
127,000 
56,300 
26,300 
18,000 
13,700 
11,500 
11,000 


43,100 
30,600 
33,900 
74,900 
150,000 
231,000 
107,000 
49,100 
26,000 
17,900 
16,500 
12,800 


1.40 
.994 
1.10 
2.43 
4.87 
7.50 
8.47 
L50 
.844 
.561 
.536 
.416 


352,000 


11,000 


65,600 


2.13 


13,100 

15,500 

65,600 

94,200 

168,000 

131,000 

343,000 

62,400 

143,000 

94,200 

62,300 

25,600 


10,600 
10,500 
12,600 
16,700 
34,100 
63,400 
56,300 
31,300 
34,800 
30,000 
13,700 
11,500 


11,400 
11,700 
39,000 
48,600 
76,300 
97,700 
110,000 
31,700 
63,600 
38,800 
20,700 
16,100 


.370 
.380 
1.37 
1.68 
3.48 
3.17 
3.67 
1.03 
3.06 
1.36 
.673 
.523 


343,000 


10,500 


46,800 


1.53 


^,000 
109,000 
107,000 
193,000 
113,000 
153,000 
195,000 
193,000 
103,000 

46,600 
338,000 

80,000 


13,600 
14,300 
33,400 
31,000 
27,900 
36,800 
63,400 
31,800 
40,300 
16,100 
16,100 
31,000 


30,300 
27,500 
42,400 
80,800 
61,100 
65,400 
138,000 
81,500 
57,800 
28,100 
98,600 
63,500 


.669 
.893 
1.38 
8.62 
1.98 
2.12 
4.43 
2.65 
1.88 
.912 
3.20 
1.74 


0.48 

.86 

L46 

1.30 

8.01 

9.66 

4.16 

2.30 

.94 

1.23 

.82 

.40 


36.59 


.39 

.39 

1.24 

8.36 

1.30 

1.36 

8.01 

Lll 

.70 

.74 

1.98 

1.65 


16.93 


1.61 

1.11 

1.27 

2.80 

6.07 

8.65 

8.87 

1.83 

.94 

.67 

.62 

.46 


28.90 


.43 

.43 

1.46 

1.83 

3.58 

3.66 

3.98 

1.19 

3.30 

1.45 

.77 

.58 


30.64 


.76 
1.00 
1.59 
3.03 
3.06 
3.44 
6.00 
3.06 
3.10 
1.06 
3.60 
1.94 


238,000 


12,600  I      63,800 


3.04 


37.71 
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SUBPACB  WATEB  SUPPLY,  1913,  PART  m. 


Monthly  ditcharge  of  Tennessee  River  at  Florence^  Ala.,  for  the  years  ending  Sept,  SO^ 

i595-19iJ— Continued. 


Month. 


Discharge  in  seoond-teet. 


Minimtun. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 
diainage 
area). 


October 

November.. 
December.. 
January.... 
February.. 

March. 

Aprtt 

}fey 

June 

July 

August 

September. 


1902. 


The  year. 


October.... 
November., 
December.. 

January 

February.. 

March. 

Anrll 

May 

June 

July 

August 

September. 


1903. 


The  year. 


October.... 
November. 
December.. 

January 

February.. 

March 

April 

May 

June 

July 

August 

September. 


1904. 


The  year. 


October.... 
November., 
December.. 

January 

February . . 

March 

April 

May 

June 

July 

August 

September. 


1905. 


The  year. 


October 

Novembo'.. 
December.. 

January 

February . . 

March 

April 

May 

Jime 

July 

August 

September. 


1906. 


The  year. 


83,400 

16,700 

193,000 

272,000 

196,000 

273,000 

216,000 

66,600 

26,300 

59,300 

17,300 

22,000 


273,000 


21,300 

43,900 

75,400 

58,300 

218,000 

236,000 

226,000 

64,500 

107,000 

35,100 

27,900 

12,000 


236,000 


12,000 
35,100 
30,200 
80,000 
52,300 
210,000 
120,000 
44,800 
39,400 
26,300 
27,900 


210,000 


85,800 
125,000 
201,000 
142,000 
51,400 
104,000 
58,300 
81,200 
60,400 
37,700 


201,000 


23,400 
22,000 
95,400 

155,000 
78,800 

119,000 

128,000 
54,300 
54.300 

111,000 
60,400 
91,800 


17,300 
14,900 
15,500 
38,500 
43,900 
67,700 
37,700 
22,700 
17,300 
14,300 
11,500 
11,000 


24,300 
15,800 
77,600 

114,000 
97,200 

161,000 
91,600 
34,000 
20,800 
24,600 
13,600 
12,900 


0.780 

.513 

2.52 

3.70 

3.16 

5.23 

2.97 

1.10 

.675 

.799 

.442 

.419 


11,000 


57,200 


1.86 


9,990 
9,020 
31,000 
29,400 
38,500 
7<600 
64,500 
22,700 
27,100 
15,500 
13,100 
9,500 


16,400 
14,600 
54,800 
46,500 
157,000 
163,000 
137,000 
40,600 
53,800 
25,600 
19,900 
10,400 


.532 
.474 
1.78 
1.51 
5.10 
5.29 
4.45 
1.32 
L75 
.831 
.646 
.338 


9,T)20 


61,100 


1.98 


8,550 
9,020 
9,500 
12,600 
18,600 
46,600 
25,600 
18,000 
13,700 
13,700 
13,700 


9,640 
14,800 
15,500 
27,800 
30,500 
93,800 
47,300 
31,000 
21,900 
18,100 
19,100 
11,500 


.313 
.481 
.503 
.903 
.990 
3.05 
1.54 
1.01 
.711 
.588 
.620 
.373 


11,000 
25,600 
24,800 
39,400 
31,000 
41.200 
18,600 
27,100 
19,300 
11,000 


28,400 

7,700 
8,500 
24,500 
53,000 
119,000 
73,800 
38,000 
63,100 
31,600 
44,600 
32,800 
19,200 


.922 


.276 
.795 

1.72 

3.86  ' 

2.40 

1.23 

2.05 

1.03 

1.45 

1.06 


42,500 


1.38 


11,000 
11,000 
12,600 
48,500 
29,400 
38,500 
36,000 
20,600 
22,000 
22,000 
34,300 
34,300 


17,100 
13,600 
60,400 
90,300 
44,000 
75,300 
65.800 
32,700 
32,500 
54,400 
45,000 
59,400 


.555 
.442 
1.96 
2.93 
1.43 
2.44 
2.14 
1.06 
1.06 
1.77 
1.46 
1.93 


9.91 

.67 

2.90 

4.27 

3.29 

6.03 

3.31 

1.27 

.75 

.92 

.51 

.47 


25.20 


.61 

.53 

2.05 

1.74 

5.31 

6.10 

4.96 

1.52 

L95 

.96 

.74 

.38 


26.85 


.36 
.64 
.58 
1.04 
1.07 
3.52 
1.72 
1.16 
.79 
.68 
.71 
.42 


12.60 

.20 
.31 
.92 
1.98 
4.02 
2.77 
1.37 
2.36 
1.15 
1.67 
1.22 
.70 


18.76 


.64 
.49 
2.26 
3.38 
1.49 
2.81 
2.39 
L22 
1.18 
2.04 
1.68 
2.15 


155,000 


11.000 


49.300 


1.60 


21.73 
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MonAUf  discharge  of  Tennessee  River  at  Florence^  Ala.,  for  the  years  ending  Sept,  SO, 

l«95-79i^— Continued. 


Discharge  in  second-teet. 

Run-off 
(depth  in 
inches  on 
drainage 
area). 

Accu- 
racy. 

Month. 

Mfnifn^m. 

Mean. 

Per 
square 
mUe. 

1907. 
OeCobtf 

180,000 
201,000 
73,200 
161,000 
131,000 
167,000 
75.400 
138,000 
98,000 
44,800 
29,400 
67,700 

34,300 
21,300 
35,100 
37,700 
32,600 
36,800 
35,100 
31.000 
36,800 
19,300 
18,000 
14,900 

86,700 
66,100 
49,100 
68,400 
63,000 
94,100 
52,800 
69,700 
55,600 
29,500 
21,700 
26,300 

2.81 
2.15 
1.59 
2.22 
2.05 
3.06 
1.71 
2.26 
1.81 
.958 
.705 
.854 

3.24 
2.40 
1.83 
2.56 
2.14 
3.53 
1.91 
2.61 
2.02 
1.10 
.81 
.95 

A. 

Norembcr 

I)M«mber 

A. 
A. 

Jmaarr    . 

A. 

FefanitfT 

A. 

iSS!!:.. .: :. 

A. 

ApriL 

A. 

M^.; 

B. 

jS::::::::::::::. ::::::. .::::::::::::: 

B. 

July 

A. 

Aurast. 

B. 

Septonber 

B. 

The  vear 

201,000 

14,900 

57,000 

1.85 

25.10 

1906. 
October 

38,500 
94,200 
82,300 
142,000 
206,000 
154,000 
99,200 
99,200 
45,700 
43,000 
40.300 
36,000 

12,600 
13,100 
25,600 
43,000 
50,400 
62,400 
41,200 
39,400 
20,600 
16,700 
14,900 
11,500 

19,100 
39,900 
43,500 
92,400 
106,000 
89,900 
66,200 
55,500 
31,600 
26.200 
23,500 
18,600 

.620 
1.30 
1.41 
3.00 
3.51 
2.92 
2.15 
1.80 
1.03 
.861 
.763 
.604 

.71 

1.45 

1.63 

3.4« 

3.79 

3.37 

2.40 

2.08 

1.15 

.98 

.88 

.67 

A. 

November. 

B. 

December.              

A. 

JflM^iry 

A. 

B. 

M»ch..:....  ...  

A. 

--^.      ......                               . 

A. 

m5^v:;      : 

A. 

w:::::::::::::::::.:: ::::.::::: 

B. 

July 

B. 

Angnst. 

B. 

Sqitembcr 

A. 

The  year 

206,000 

11,500 

51.000 

1.66 

22.57 

1909. 
October 

26,300 
31.800 
100,000 
128,000 
240,000 
250,000 
125,000 
172,000 
184,000 
128,000 
73,200 
27,900 

10,500 
13,700 
13,700 
39,400 
33,400 
80,000 
45,700 
44.800 
67,700 
31,000 
19,300 
16,100 

12,800 
17,700 
54,200 
69,200 
129,000 
139,000 
74,000 
95,600 
105,000 
63,200 
37.800 
19.300 

.416 
.575 
1.76 
2.25 
4.19 
4.51 
2.40 
3.10 
3.41 
2.05 
1.23 
.627 

.48 
.64 
2.03 
2.59 
4.36 
5.20 
2.68 
3.57 
3.80 
2.36 
1.42 
.70 

A. 

November 

B. 

Deomber 

A. 

Mfiuary 

A. 

Febnuury 

B. 

MardT:...:: 

B. 

Anra....                

A 

ifiS^v:     :::::: 

A. 

June,:,           :.:::::::: 

A 

July 

A. 

August 

B. 

September 

B. 

Th*  year , .  ^ , 

250,000 

10,500 

67,600 

2.19 

29.83 

i9ia 

October 

November 

Decmber 

ijOMy 

J*™^ 

sarcn. 

AprfL 

36,000 

14,300 

36,800 

94,200 

127,000 

112,000 

59,300 

115,000 

80,000 

99,200 

41,200 

54,300 

13,100 
12.600 
12,600 
18,000 
28.600 
23,400 
18,000 
27,100 
37,700 
34,300 
18,600 
14,900 

19.300 
13,100 
24,100 
51,200 
58,500 
50,500 
30,500 
68,700 
54.600 
65,400 
28,900 
26,100 

.627 
.425 
.782 
1.66 
1.90 
1.64 
.990 
1.91 
1.77 
2.12 
.938 
.847 

.72 

.47 

.90 

1.91 

1.98 

1.89 

1.10 

2.20 

1.98 

2.44 

1.06 

.94 

A. 
B. 
A. 
A. 
A. 
A. 
B. 

Miy..        ......  - 

A. 

jmi...:......: :. 

July 

Al«lBt 

A. 
B. 
B. 

8ipt-«»ber 

B. 

The  yenr    ■.     

127,000 

12,600 

40.000 

1.30 

17.61 

1911. 
October 

23,400 

13,700 

77,700 

206,000 

190,000 

128,000 

293,000 

77,700 

23,400 

34,300 

28,600 

20,600 

12,000 
10,500 
13,100 
29,400 
43,900 
36,000 
62.300 
23,400 
13,100 
14,900 
11.000 
9,500 

15,600 
11,300 
29,500 
80.000 
94,300 
55,100 
167,000 
40,800 
17,600 
22,900 
19,200 
13,100 

.506 

.367 

.958 

2.60 

3.06 

1.79 

5.42 

1.32 

.571 

.744 

.623 

.425 

.58 

.41 

1.10 

3.00 

3.19 

2.06 

6.05 

1.52 

.64 

.86 

.72 

.47 

A. 

November 

A. 

December 

A. 

Jnmry 

B. 

FebmaVy 

B. 

Maich..:..:.:: ::: 

A. 

ApriL 

B. 

ifiS^                          • 

A. 

Jmi;                .    .    

A. 

jSy.;::;:;:::::::::::::::::::::::::::;:: 

A. 

Angnst. 

A. 

s^Sab;^:::::::::. .:.::::::::::::::::: 

B. 

Tlie  year 

293,000 

9,500 

46,700 

1.52 

2a  60 
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Monthly  diacharge  of  Tenneisee  River  at  Florence ^  Ala,y  for  the  yean  ending  Sept.  SO, 

1595-191^— Continued. 


Discharge  in  second-feet. 

Run-off 
(depth  in 
inches  on 
drainage 
area). 

Month. 

Mfry^"*n*"  ■ 

Minlmiini, 

Mean. 

Per 

square 
mile. 

Accu- 
racy. 

1912. 
October 

41.200 

35.100 

228.000 

206,000 

182.000 

223,000 

250,000 

213,000 

72,100 

76,600 

40,300 

42,100 

9,990 
12,000 

18,600 
41,200 
35,100 
82,300 
75,400 
35,100 
23,400 
31,000 
22,700 
13,100 

20,100 
23,800 
74,400 
75,400 
84,000 
144,000 
154,000 
93,100 
37,200 
47,400 
29,500 
21,300 

a6S3 
.773 
2.42 
2.45 
2.73 
4.68 
5.00 
3.02 
1.21 
1.54 
.958 
.692 

a75 
.86 
2.79 
2.82 
2.94 
5.40 
6.58 
8.48 
L35 
1.78 
1.10 
.77 

c 

B. 

December 

c 

January 

C. 

February 

B. 

Ifan'h... 

B 

ADrfl 

B 

1^:;::::::::::::::::::::::..:: :. 

B. 

June ,...,.,, 

A 

July 

A. 

August 

A. 

September 

A. 

The  year 

250,000 

9,900 

67,000 

2.18 

29.62 

1913. 
October 

29,400 

20,000 

71,000 

206.000 

203,000 

231,000 

221,000 

107,000 

78,800 

20.000 

20,600 

23,400 

12,600 
12.000 
11.500 
44.800 
48.500 
55,300 
37,700 
27,900 
20,000 
13,100 
13,100 
9,500 

16,300 
13,800 
32,400 

124,000 
96,400 

152,000 
81,500 
44,900 
41,800 
16,700 
15,400 
11,500 

.529 
.448 
1.05 
4.03 
3.19 
4.04 
2.65 
1.46 
L36 
.542 
.600 
.373 

.61 

.50 

L21 

4.65 

3.32 

5.70 

2.96 

1.68 

1.52 

.62 

.58 

.42 

A. 

November 

B. 

December 

B 

January 

bI 

February 

c 

Kirrh.. 

B 

Aoril 

B 

M& 

B 

June ....,.,,,.,   r ,  ... , 

A 

July 

A. 

August 

A. 

September 

b. 

The  year 

231,000 

9,500 

53,900 

L76 

23.77 

Discharge  and  horsepower  table  for  Tennessee  River  at  Florence,  Ala,,  for  the  years  ending 

Sept.  SO,  1895-191S, 


Dla- 
charge  in 

feet. 

Theoret- 

Days of  deficient  discharge. 

he^t. 

ical  horse- 
power per 
foot  of 
fall. 

1895 

1806 

1897 

1898 

1809 

1900 

1901 

1902 

1903 

1004 

-0.62 

8,000 

909 

-  .51 

8,500 

966 

—  .40 

9,000 
9,500 
10,000 

1,020 

1 

3 

—  .30 

1,080 
1,140 

10 

1 

17 

-  .20 

2 

13 

28 

34 

38 

.00 

11,000 

1,250 

13 

6 

15 

31 

8 

41 

49 

.19 

12,000 

1,360 

62 

43 

35 

55 

8 

48 

14 

67 

91 

.56 

14,000 

1,590 

77 

97 

60 

71 

35 

76 

5 

42 

65 

116 

.89 

16,000 

1,820 

82 

121 

70 

86 

59 

106 

22 

80 

75 

144 

1.51 

20,000 

2,270 

121 

162 

97 

108 

84 

124 

52 

133 

100 

186 

2.22 

25,000 

2,840 

161 

194 

147 

188 

119 

158 

77 

178 

133 

237 

2.87 

30,000 

3,410 

182 

217 

188 

222 

152 

179 

94 

202 

163 

263 

3.49 

35,000 

3,980 

196 

253 

207 

242 

183 

194 

125 

212 

179 

285 

4.07 

40,000 

4,550 

213 

273 

226 

258 

205 

206 

165 

221 

196 

302 

5.16 

50,000 

5,680 

251 

292 

251 

282 

231 

231 

205 

247 

223 

318 

Over 
5.16 

Over 
50,000 

Over 
5,680 

}»5 

366 

365 

365 

365 

366 

365 

365 

365 

306 

Digitized  by 


Google 


TENNESSEE 


BH^B 


BASIN. 


195 


Ditdnargt  and  honepower  table  fof  Tennessee  River  at  Florence^  Ala. ,  for  the  years  ending 
SepL  SO,  159^191^— Continued. 


charge  in 
second- 
feet. 

Theoret- 

Dajs of  deOoient  discharge. 

^t. 

ical  hone- 
power  per 
foot  of 
fall. 

1906 

1906 

1907 

1906 

1900 

1010 

1911 

1912 

1913 

>a«2 

8,000 
8,500 
9,000 
9.500 

909 

966 
1,020 
1,080 

31 
31 
61 

-  .51 

1 

-  .40 

1 

-.30 

61 

' 

-  .» 

10,000 
11,000 
12,000 

1,140 
1,250 
1,360 

61 
61 
67 

I? 

31 

2 
4 
5 

7 

.00 

■ 

a 

19 



13 

.19 

13 

2 

21 

.55 

14,000 

1,590 

77 

34 

19 

28 

38 

75 

32 

70 

.80 

16,000 

1,820 

87 

42 

2 

40 

46 

58 

99 

37 

111 

LSI 

20,000 

2,270 

101 

52 

18 

61 

84 

89 

157 

52 

147 

2.22 

25,000 

2,840 

135 

86 

71 

113 

96 

128 

190 

74 

173 

187 

30,000 

3,410 

160 

104 

88 

137 

104 

158 

207 

106 

194 

3.49 

35,000 

3980 

199 

134 

104 

152 

125 

186 

230 

143 

205 

4-07 

40,000 

4,550 

220 

167 

154 

176 

138 

229 

251 

172 

217 

5.16 

50,000 

5,680 

265 

207 

212 

223 

156 

266 

273 

210 

230 

5.16 

Over 
50,000 

Over 
5,680 

^3« 

365 

365 

366 

'65 

366 

365 

366 

365 

Non.— The  above  table  gives  the  theoretical  horsepower  per  foot  fiill  that  may  be  developed  at  differ- 
«Dt  rates  of  discharge,  and  shows  the  number  of  days  on  which  the  discharge  and  corresponding  horsepower 
vert  respectively  less  than  the  amounts  given  in  the  columns  for  discharge  and  horsepower.  In  using 
this  table,  allowance  ehould  be  made  for  the  various  losses,  the  principal  ones  being  the  wheel  loss,  which 
oay  be  as  large  as  20  per  cent,  and  the  head  loss,  which  may  be  as  large  as  5  per  cent. 

TENNESSEE   BIVEE   AT  J0HN80NVILLE,  TENN. 

IfOCfttion. — At  the  Naahville,  Chattanooga  6l  St.  Louis  Railway  freight  elevator,  about 
1,000  feet  below  the  railway  bridge  at  Johnson ville,  Tenn.,  160  miles  below 
Florence,  Ala.,  and  96  miles  from  the  mouth  of  the  Tennessee. 

BseordB  available.— October  1,  1875,  to  September  30,  1913. 

Drainage  area.— 38,500  square  miles. 

Oage.— Staff,  at  frei^t  elevator  on  right  bank  about  1,000  feet  below  the  Nashville, 
Chattanooga  A  St.  Louis  Railway  bridge.  Gage  is  in  three  vertical  sections: 
-0.3  to  12.3  feet,  on  pile  fotmdation;  12  to  36  feet  on  upstream  elevator  guide; 
36  to  48  feet  on  downstream  elevator  guide.  There  is  also  a  low-water  section 
extending  from  —0.3  to  —1.5  feet. 

Descriptions  of  this  gage  appear  in  the  publications  of  the  Signal  Service  and 
of  the  Weather  Bureau,  and  beginning  1903  in  "Stages  of  the  Mississippi  River 
and  of  its  principal  tributaries,''  published  by  the  Mississippi  River  Commission. 
"Stages  of  the  Ohio  River  and  of  its  principal  tributaries,  Part  I,  1868  to  1889, 
inclusive,"  published  by  the  Signal  Sehrice,  irtates: 

The  river  gaj^e,  made  of  5  by  2-inch  cypress  lumber,  is  on  the  comer  of  the 
elevator  building.  It  is  mduated  from  zero  to  50  feet.  *  *  *  For  a  zero 
stage  of  water  the  depth  of  water  on  Duck  River  Bar,  15  miles  above,  is  3.5  feet. 

Original  gage  records  contain  this  note: 

Gage  owned  by  railroad  company.  First  used  for  Signal  Service  readings 
during  summer,  1885. 

**  Daily  river  stages,  principal  rivers  of  the  United  States,  Part  IV,  1890-1892," 
published  by  the  Weather  Bureau,  states: 

The  river  gage,  made  of  5  by  2-inch  cypress  lumber,  was  on  the  comer  of  the 
elevator  building.    The  part  above  8  feet  was  carried  away  by  a  steamboat. 

The  lowest  water  is  0.1  foot  below  zero  of  gage.    *    *    * 

A  new  ga^  was  graduated  June  1, 1892,  on  the  south  lead  of  elevator,  inside  the 
elevator  building,  from  11.8  feet,  the  level  of  the  lowest  floor,  to  48  feet,  some  dis- 
tance above  the  top  floor.  It  was  marked  to  feet  and  tentiis  in  lead  pencil,  to  be 
finally  marked  with  copper  tacks.  The  gage  was  set  by  leveling  from  the  bench 
mark.    The  level  of  lower  floor  by  the  old  gage  is  12.2  instead  of  11.8  inches. 
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Part  V,  1893-1895,  "Daily  river  stages,"  states: 

The  rivergage  is  located  on  the  Nashville,  Chattanooga  &  St.  Louis  Railroad 
elevator.  The  lower  section  (12.1  feet)  is  made  of  hickonr  timber.  The  remain- 
der is  on  the  inside  post  of  the  elevator  and  is  graduatea  with  copper  tacks  and 
wire.    *    *    *    Graduation  is  from  0.1  foot  below  to  48  feet  above  zero. 

Same  description  appears  in  Part  VI,  1896-1899.    Part  VII,  1900-1904,  states: 

The  river  gage  *  *  *  is  located  on  the  elevator  on  the  ri^t  bank  of  the 
river  and  is  in  two  sections.  The  first  section  (  —0.3  to  12  feet)  is  made  of  hickory 
timber  and  is  painted  white,  with  graduations  cut  into  the  wood.  There  is  bIbo 
a  low-water  extension  (—1.5  feet  to  —0.3  foot),  made  of  1  by  4-inch  poplar 
timber.  The  second  section  (12  to  48  feet)  is  on  the  inside  post  of  the  elevator 
and  is  graduated  by  means  of  copper  tacks  and  wires. 

Inspection  report  of  December  14, 1904,  states: 

The  lower  section  is  —0.3  to  12  feet,  with  an  extension  of  poplar,  4  inches  wide 
and  1  inch  thick,  —0.3  to  —1.5  feet.  The  extension  and  repainting  was  com- 
pleted October  25, 1904. 

Part  VIII,  1905-6,  states: 

A  new  river  gage  was  installed  by  the  Nashville,  Chattanooga  A  St.  Louis 
Railwav  Co.  in  Mfljx^h,  1906.  It  is  attached  to  the  railway  elevator  on  the  ri^t 
bank  of  the  river  and  is  in  two  vertical  sections.  The  first  section  (—0.3  to  12 
feet)  is  made  of  hickory  timber  and  is  painted  white,  with  graduations  cut  into 
the  wood.  The  second  section  (12  to  48  feet)  is  attacned  to  the  elevator  timbers 
and  is  painted  white,  with  j^raduations  cut  into  the  wood  and  painted  black. 
There  is  also  a  low-water  section  extending  from  0.3  to  1 .5  feet  below  zero.  Grad- 
uation extends  from  1.5  feet  below  to  48  feet  above  zero. 

Inspection  report  of  April  18,  1906,  states: 

The  second  section  of  the  gage  was  recently  renewed  by  the  railroad  commoiy, 
and  first  used  in  January,  1906,  but  not  finally  completeid  until  March,  1906. 

Same  description  appears  in  Parts  IX,  X,  and  XI,  1907-1912. 

The  datum  to  which  the  gage  is  referred  has  remained  the  same  throughout,  but 
Mr.  Balch,  the  superintendent  of  the  elevator,  states  that  the  foundation  piles  of 
the  elevator  are  settling,  as  indicated  by  the  unevenness  of  the  floor  of  the  elevator, 
which  means  that  there  has  been  some  change  in  the  elevation  of  the  gage  as 
referred  to  the  datum.  On  July  22,  1910,  the  section  -0.3  to  12.3  feet  was  0.1 
foot  too  high,  assuming  the  section  12  to  36  feet  as  being  correct.  The  section 
—0.3  to  12.3  feet  had  been  torn  off  by  a  boat  and  in  being  replaced  was  set  0.1 
foot  too  high,  but  it  is  stated  that  the  correction  of  0.1  foot  was  made  in  the 
readings  before  they  were  recorded  by -the  observer.  The  bench  marks  to  which 
the  gage  was  referred  could  not  be  found,  as  noted  below;  therefore  the  elevation 
of  the  gage  could  not  be  checked  otherwise  than  as  noted  above. 
Bench  marks. — ^The  following  descriptions  of  bench  marks  are  taken  from  '^Stages 
of  the  Mississippi  River  and  of  its  principal  tributaries  for  1913:" 

Bench  mark  is  top  of  coping  of  west  abutment  of  N.,  C.  A  St.  L.  R.  R.  bridge. 
It  is  44  feet  above  zero  of  the  gage  and  359.89  feet  above  mean  Gulf  level. 

Top  of  rail  on  bridge  is  46  feet  above  zero  of  gage  and  361.89  feet  above  mean 
Gulf  level. 

P.  B.  M.  25  is  top  of  iron  bolt  leaded  vertically  into  top  face  of  stone  coping  of 
the  cylinder  or  draw  pier  of  the  N .,  C.  &  St.  L.  R.  R.  bridge  at  Johnsonville,  Tenn. 
It  is  in  northwest  comer  of  northwest  quadrant,  10  inches  from  £ace  of  stone  coping 
and  20  inches  from  iron  frame  (probably  pedestal).  Elevation  above  mean  GuS 
level,  356.94  feet. 

The  bench  marks  described  above  could  not  be  found  by  engineers  of  the 
Survey  on  July  22, 1910,  but  further  search  may  bring  them  to  light.  It  is  believed 
that  these  bench  marks  may  have  been  destroyed  when  the  bridge  was  raiaed. 
The  following  bench  marks  were  established  July  22,  1910,  aswiming  the  gage 
section  12  to  36  feet  to  be  correct.    (See  "Gage.") 
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Bench  mark  No.  1. — Railroad  spike  driven  in  the  northwest  comer  of  right 
thntment  of  railway  bridge.    Elevation  above  zero  of  gage,  13.64  feet. 

Bench  mark  No.  2. — ^Horizontal  chisel  draft  inclosed  in  a  chiseled  square  about 
0.2  foot  square  on  north  iBce  of  right  abutment.  Stone  is  in  fourth  course  above 
ground  about  3}  feet  from  west  face  of  abutment.  Elevation  above  zero  of  gage, 
1B.60  feet. 
Daily  gmge  height. — ^Taken  from  published  reports  and  original  records  of  the 
Signal  Service  and  the  Weather  Bureau,  and  the  published  reports  of  the  Misai»- 
appi  River  Conuniasion.  Values  represent  one  reading  per  day,  taken  about 
3  p.  m.,  from  October,  1875,  to  December,  1S79;  about  noon,  January,  1880;  aboui 
1  p.  m.,  February,  1880-April,  1883;  about  noon,  February,  1884-February, 
1885;  about  1  p.  m.,  March,  1885,  to  June,  1888;  and  about  7  a.  m.,  July,  1888, 
to  September,  1913 — central  time. 

Observer,  W.  H.  Johnson,  October,  1875-March,  1894;  Sallie  B.  Mathews, 
April,  1894-September,  1913. 

The  following  notes  are  taken  from  the  observer's  reports: 

March,  1882. — During  last  rise  the  gage  was  broken  off.  A  temporary  one  has 
been  put  up  and  rise  and  fall  of  river  noted  as  accurately  as  possible. 

October,  1882. — ^About  middle  of  October  the  gage  was  covered  with  mud  by 
workmen  repairing  the  elevator.    Rise  and  fall  of  river  taken  from  an  improvised 

^.pril,  1884. — Observations  taken  as  accuratelv  as  the  stage  of  the  water  and 
conaition  of  gage  permitted.  Since  water  carriea  part  of  Government  gage  away 
I  have  been  using  the  ^age  that  steamboat  men  use.  Another  gage  has  been 
improvised,  which  is  qmte  as  accurate  as  the  regular  gage. 

September,  1884. — ^Tennessee  River  has  been  lower  for  past  six  weeks  than  it 
has  ever  been  in  the  eight  years  in  which  I  have  taken  observations.  The  fluc- 
tuations have  been  less  than  common  at  this  point,  and  for  several  days  at  a  time 
river  has  remained  stationary. 

The  recorded  daily  gage  hei^t  September  3-October  31,  1884,  does  not  agree 
with  the  daily  difference  reported  by  the  observer,  and  it  appears  that  some  of  the 
published  gage  heists  during  this  period  may  be  in  error.  No  observations 
taken  during  December,  1884. 

No  records  available  August  19,  1877-February  28,  1879;  November  1,  1880- 
December  31,  1881;  May  1,  1883-February  4,  1884,  and  other  shorter  periods  for 
ivhich  no  values  appear  in  the  tables. 

A  note,  stamped  May  24,  1895,  appears  in  the  original  records  of  the  Weather 
Bureau  under  the  heading  "River  Reports,  Johnson ville,  1882  to  1891,"  and 
states:  "River  records  at  Johnsonville,  Tenn.,  are  of  doubtful  accuracy.*' 
ControL — No  information  relative  to  control.    The  discharge  measuring  section  at 

the  bridge,  of  bowlders  and  coarse  gravel,  is  apparently  permanent. 
Diaehar^  measurements. — ^Made  from  downstream  side  of  through  type  railway 
bridge  of  six  spans  and  draw  span.  Total  length  of  draw  span  is  400  feet;  other 
spans  are  150  feet  in  length.  The  initial  point  for  soundings  is  the  west  side  of 
stone  bridge  seat  on  downstream  side  of  left  abutment.  At  extremely  hi^ 
stages  the  water  extends  for  miles  on  the  left  bank  and  flow  occurs  throu^  numer- 
ous openings  in  the  railway  embankment.  Discharge  measurements  by  the 
United  States  €reological  Survey  at  this  station  were  made  first  in  July,  1910. 

Results  of  observations  of. the  discharge  of  Tennessee  River  near  Birmingham, 
Ky.,  September  5-19,  1903,  reduced  to  three  significant  figures,  are  given  in  the 
table  on  page  201.  The  data  are  given  in  detail  in  the  supplement,  volume  9,  to 
the  annual  report  for  1904  of  the  Chief  of  Engineers  of  the  United  States  Army, 
and  the  following  description  of  the  work  is  taken  from  the  report  of  Mr.  Kivas 
Tully,  assistant  engineer,  Mississippi  River  Commission,  contained  therein. 

The  Tennessee  River  reached  the  prescribed  stage  for  low-water  discharge 
observations  early  in  September,  and  a  small  party  was  organized.    Observations 
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were  made  at  the  section  laid  out  in  1902,  l^  miles  below  Binning^am,  Ky.,  about 
26  miles  above  the  mouth.  The  party  was  in  diai^  of  Junior  Eng^eer  M.  A. 
Bell,  assisted  by  Mr.  E.  £.  Whitehead,  and  a  very  complete  set  of  measurements 
was  made  from  September  5  to  19,  comprising  observations  with  Price  and  Haskell 
meters  and  double  floats.  The  gieige  readings  at  Florence,  Ala.,  ranged  from  zero 
to  —0.2  foot.  The  work  was  done  from  a  skiff  located  bv  means  of  transit  and 
stadia.  The  results  are  given  in  Table  No.  4.  The  different  methods,  in  the 
main ,  agree  very  closely .  At  the  conclusion  of  work  at  this  station  the  Cumberland 
River  was  approaching  the  prescribed  low  stage,  and  the  party  and  outfit  were 
transported  by  wagon  across  country  to  that  river  and  began  work  September  21 
at  the  section  used  at  hidi  water  of  1902,  which  is  1  mile  below  Rock  &stle,  Ky., 
about  53  miles  above  the  mouth.  Sixteen  sets  of  observations  were  made  by 
October  2.  The  meters  were  then  rated  in  the  river  and  the  party  returned  to 
the  St.  Louis  oflSce.  The  velocity  of  tiie  river  was  very  low,  and  as  a  check  on 
the  meter  work  floats  were  used,  both  double  floats  and  rod  floats;  the  double 
floats  give  somewhat  laiger  discha^es  than  the  meters,  but  the  discrepancies  are 
not  large.  The  ga^  at  Nashville,  Tenn.,  during  the  observations  ranged  from  1.2 
feet  to  0.9  foot.  The  results  are  ^ven  in  Table  No.  4.  It  is  tJbou^t  that  these 
measurements  sufficiently  determine  the  low-water  discharge,  and  it  was  decided 
by  resolution  of  the  Commission  that  no  more  observations  on  these  rivers  at  low 
water  will  be  required. 

From  the  measurements  near  Birmingjham  the  following  values  of  discharge  at 
Johnson ville  were  computed: 


No. 

Dates  used  in 
determining 

gageheighuat 

Johnsonville 

(1W8). 

Oace  height  and  corresponding 
discharge  at  JohnaonTiUe. 

Dates  of  dis- 
charge measure- 
mentonear 

(1W3). 

Gage  height. 

Discharge. 

A 

8ept.3,4,fi.... 
Sept.  7,8,9.... 
Sept.  a,  12, 13. 
Sept.  16,16.... 

Fed, 

1.03 
.90 
.67 
.40 

Secon&fed. 
13,200 
12,400 
11,600 
10,300 

Sept.  6,7,8. 
Sept.  10,11,12. 
Sept.  14,15,16. 
Sept.  18,19. 

B 

C  . 

D 

The  discharge  measuring  section  below  Birmingham  is  about  67  miles  below 
Johnsonville.  In  computing  the  above  values  of  discharge  the  mean  velocity 
between  the  two  points  was  assumed  to  be  about  1  mile  per  hour,  and  t&e  time 
required  for  a  given  quantity  of  water  to  flow  from  Johnsonville  to  the  measuring 
section  below  Birmingham  was  accordin^y  taken  as  three  days.  The  mean 
gage  hei^t  for  several  days  of  comparatively  little  change  at  Johnsonville  was 
taken  as  the  gage  height  corresponding  to  the  mean  discharge  for  the  same  number 
of  days  near  Birmingham,  the  dates  being  shown  in  the  table  above.  A  reduction 
of  200  second-feet  in  the  measured  discharge  below  Birmingham  was  made  in 
transferring  the  discharge  to  Johnsonville  to  allow  for  inflow  between  the  two 
points.  The  drainage  area  between  Johnsonville  and  the  measuring  section  below 
Birmingham  is  about  1,560  square  miles,  and  in  estimating  the  inflow  the  dis- 
charge from  this  area  was  estimated  about  0.1  second-foot  per  square  mile  on  the 
basis  of  the  discharge  of  Duck  River  at  Columbia,  Tenn.,  during  the  low-water 
periods  of  1904  and  1908. 
Daily  discharge. — Values  in  the  daily  discharge  tables  were  computed  from  the 
rating  table  on  pages  202-203. 

Discharge  for  certain  periods  was  estimated  as  iwted  under  *  *  Backwater.  * '  The 
daily  gage  height  publihhed  for  October  19,  1893,  is  apparently  in  error  and  the 
daily  discharge  was  estimated. 

No  discharge  values  are  published  prior  to  the  year  ending  September  30, 1890. 
The  gage  height  record  for  the  early  period  is  questionable,  as  noted  under  "Daily 
gage  height."  In  addition,  comparisons  with  preliminary  computations  of  dis- 
charge at  Florence  and  with  the  records  of  discharge  at  Chattanooga  prior  to  1890 
cast  sufficient  doubt  upon  the  reliability  of  discharge  values  for  Johnsonville, 
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compfoted  from  the  published  gage  heights  and  the  rating  table  on  pages  202-203, 
to  nttke  it  necessary  to  withhold  from  publication  the  discharge  record  at  Johnson- 
ville  prior  to  the  year  ending  September  30,  1890.  Some  of  the  published  data 
prior  to  1900  are  questionable  as  noted  under  the  table  of  ratios  on  page  93. 
Dozation  of  flow. — ^The  table  on  pages  239-240  gives  the  number  of  days  in  each  year 
that  the  daily  discharge  as  given  in  the  tables  on  pages  222-234  was  less  than  the 
limiting  values  of  discharge  given  in  the  first  colunm  of  the  duration  table.  In 
coDrtructing  the  table,  the  daily  discharge  for  periods  of  estimated  discharge  was 
ssBomed  to  be  constant  and  the  same  as  the  estimated  mean  discharge.  For  fur- 
ther explanation  of  the  duration  table  see  description  of  Chattanooga  ^tion, 
page  95. 
Backwater. — ^The  extent  of  the  effect  on  the  discharge  relation  at  JohnsonviUe  of 
backwater  from  Ohio  River  has  not  been  determined,  but  that  backwater  does, 
at  times,  affect  the  flow  at  JohnsonviUe  is  shown  by  the  following:  The  sea-level 
elevation  of  the  zero  of  the  gage  on  Ohio  River  at  Paducah,  Ky.,  at  the  mouth  of 
the  Tennessee,  is  286  feet  and  of  the  gage  at  JohnsonviUe  is  316  feet,  as  published 
in  I^art  XI,  "DaUy  river  stages,"  by  the  United  States  Weather  Bureau.  A 
staticmary  stage  of  30  feet  at  Paducah  would,  therefore,  put  water  on  the  zero  of  the 
Jdm^mviUe  gage,  which  is  97  miles  from  Paducah.  In  1904  the  stage  at  John- 
sonviUe feU  to  —0.9  foot.  The  flood  of  March- April,  1913,  reached  a  stage  of 
54.3  feet  at  Paducah  or  a  sea-level  elevation  of  340  feet.  This,  with  no  flow  in  the 
Tennessee,  woiild  put  about  24  feet  of  water  on  the  JohnsonviUe  gage. 

Neglecting  the  backwater  curve,  it  may  be  observed  from  the  foregoing  that 
whenever  the  stage  at  Paducah  is  over  30  feet  for  any  considerable  length  of  time, 
the  discharge  relation  at  J(^msonvUle  is  subject  to  backwater  effect,  the  amount  of 
which  wiU  depend  largely  on  the  source  of  the  greater  portion  of  the  water  pass- 
ing Paducah — that  is,  whether  it  comes  from  the  Tennessee  or  the  Ohio  above  the 
Termeseee.  It  should  be  noted  that  when  the  two  high-water  discharge  measure- 
ments at  JohnsonviUe  were  made,  April  13  and  18,  1911,  the  stage  at  Paducah 
was  37  feet  and  42  feet  respectively.  On  April  7, 1911,  the  stage  at  Paducah  was 
23  feet  and  on  July  22, 1910,  it  was  24  feet  and  on  these  dates  also  discharge  meas- 
urements were  made  at  JohnsonviUe.  The  discharge  rating  table  for  JohnsonviUe, 
on  pages  202-203,  therefore  appUes  for  periods  when  the  effects  of  backwater  are 
dmilar  to  the  effects  which  existed  when  the  discharge  measurements  were  made 
upon  which  the  rating  table  is  based. 

Wh^i  the  stage  of  Ohio  River  at  Paducah  indicated  probable  backwater  effect 
at  Johnson vUle,  Term.,  the  discharge  at  JohnsonviUe  was  estimated,  provided 
tiie  discharge  computed  from  the  daily  gage  height  indicated  that  the  backwater 
effect  at  the  time  in  question  was  materiaUy  different  from  the  effect  at  the  time 
the  discharge  measurements  were  made  upon  which  the  discharge  rating  table  is 
based.  No  reduction  in  discharge  as  computed  from  the  discharge  rating  table 
has  been  made  in  cases  where  the  discharge  relation  appears  to  be  about  the  same 
as  when  the  discharge  measurements  were  made. 

Those  months  during  a  portion  of  which  backwater  is  believed  to  have  existed 
are  marked  **a"  in  the  table  of  monthly  discharge.  The  periods  of  probable 
backwater  were  selected  by  an  inspection  of  the  gage  heights  at  Paducah  and 
JohnsonviUe  and  are  neither  absolute  nor  well  defined.  The  estimates  of  dis- 
charge for  the  periods  of  probable  backwater  effect  are  based  principally  upon  a 
comparison  of  the  discharge  at  JohnsonviUe  and  Florence. 

Hie  periods  of  probable  backwater  and  the  estimates  of  discharge  are  as  follows: 

January  16  to  AprU  19, 1890.— Mean  discharge,  January  16-31,  estimated  120,000 
second-feet;  February  1-28, 140,000  second-feet;  March  1-31,  230,000  second-feet; 
and  April  1-19,  130,000  second-feet. 

February  14  to  April  23,  1891. — No  reduction  made  February  14-28;  mean 
discharge,  March  1-31,  estimated  230,000  second-feet;  and  April  1-23,  130,000 
second-feet. 
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April  6  to  May  7  and  May  22  to  June  18,  1892.— Mean  diachaiige,  April  6-30, 
eetimated  240,000  aecond-feet;  May  1-7,  100,000  second-feet.  No  reduction 
made  May  22  to  June  18. 

February  18  to  March  5,  April  18  to  May  23, 1893.— No  reduction  made. 

February  11-21,  1894.— No  reduction  made. 

April  5-15,  1896. — No  reduction  made. 

February  27  to  April  23, 1897.— February  27  to  March  31.  No  reduction.  Mean 
discharge,  April  1-23,  estimated  200,000  second-feet. 

January  18  to  February  7  and  March  25  to  April  15,  1898.— Mean  discharge, 
January  18-31,  estimated  180,000  second-feet;  February  1-7, 110,000  second-feet; 
March  25-31,  60,000  second-feet;  and  April  1-15,  120,000  second-feet. 

January  13-26  and  March  1  to  April  17,  1899.— No  reduction  January  13-26 
or  March  1-31.    Mean  discharge,  April  1-17,  estimated  200,000  second-feet. 

April  24  to  May  8,  1902.— No  reduction  made. 

February  4-10,  March  7-24,  and  April  3-11, 1902.— No  r^uction  made. 

December  18-30, 1902,  February  8  to  March  31,  and  April  15  to  30, 1903.— Mean 
discharge,  December  18-30,  estimated  90,000  second-feet.  No  reduction  February 
8-28.  Mean  discharge,  March  1-31,  1903,  estimated  190,000  second-feet.  No 
reduction  April  15-30. 

March  27  to  April  15, 1904.— No  reduction  March  27-31.  Mean  discharge,  April 
1-15,  eetimated  100,000  second-feet. 

March  15-20,  1905. — No  reduction  made. 

April  1-16, 1906.— Mean  discharge,  estimated  110,000  second-feet. 

November  25-30,  1906,  January  4  to  February  9,  and  March  8  to  April  2, 
1907.— No  reduction  November  25-30,  1906;  mean  discharge,  January  4-31, 
estimated  80,000  second-feet;  February  1-9, 120,000  second-feet;  and  March  8-31, 
110,000  second-feet.    No  reduction  April  1  and  2. 

February  15  to  April  23  and  May  10-23,  1908.— Mean  discharge,  February 
15-29,  estimated  170,000  second-feet;  March  1-31,  110,000  second-feet;  April 
1-23,  80,000  second-feet;  and  May  10-23,  70,000  second-feet. 

May  6-15,  1909.— No  reduction  made. 

January  23  to  February  1  and  Febriiary  27  to  March  19,  1910. — No  reduction 
made. 

February  9-17  and  April  10-28,  1911.— No  reduction  made. 

December  29,  1911,  to  January  9,  1912,  and  February  28  to  May  16,  1912.— No 
reduction  December  29  to  January  9,  and  February  28-29.  Mean  discharge,  Mardi 
1-31,  estimated  170,000 second-feet;  April  1-30, 190,000 second-feet; and  May,  1-16, 
180,000  second-feet. 

January  10  to  February  12  and  March  22  to  April  23,  1913.— Mean  discharge, 
January  10-31,  estimated  180,000  second-feet;  February  1-12, 160,000  second-feet; 
March  22-31,  230,000  second-feet;  and  April  1-23,  140,000  second-feet. 
Flooda. — On  March  24, 1897,  the  river  reached  a  stage  of  48.0  feet,  which  is  the  highest 
on  record  about  which  is  no  question. 

"Daily  river  stages.  Part  IV,  1890-1892,"  states: 

The  highest  water,  48  feet,  occurred  in  January  or  February,  1882.  This  does 
not  agree  with  reconl  of  stages  at  that  time,  which  must  be  wrong.  The  hi^ 
water  estimated  from  the  Chattanooga  stages  as  being  March  7, 1875,  marked  by  a 
stone  under  ground,  was  45.3  feet.    In  1867  there  were  44.8  feet. 

Winter  flow. — Discharge  relation  not  materially  affected  by  ice. 

Be^ulatioxL — The  flow  at  Johnson ville  recorded  in  the  following  tables  is  not  believed 

to  have  been  affected  by  other  than  natural  causes. 
Ratios. — ^The  ratios  of  monthly  and  yearly  mean  discharge  of  Tennessee  River  at 

Chattanooga,  Florence,  and  Johnson  ville  are  given  in  the  table  on  pages  88-93. 
For  those  months  in  which  the  discharge  was  estimated  or  partly  estimated,  the 

ratios  must  not  be  taken  as  an  index  of  the  accuracy  of  the  estimates,  because  in 
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many  cases  the  eetimateB  were  so  made  as  to  yield  what  appeared  to  be  a  reasonable 

latio  of  the  Florence  to  the  Johnsonville  discharge.    A  discussion  of  the  ratios  is 

given  with  the  table. 
Aeeoracy. — No  accuracy  ratings  have  been  assigned  to  the  results  at  this  station,  but 

it  is  believed  that  the  records  published  in  the  following  tables  are  as  accurate 

and  reliable  as  the  obtainable  base  data  will  yield  and  the  records  are  believed  to 

be  free  from  gross  errors. 
Oooperation. — The  gage  height  record,  as  noted  above,  was  taken  from  the  records 

of  Uie  United  States  Weather  Bureau  and  of  the  Mississippi  River  Coomiission . 

Dixharge  meanaremenJU  of  Tennessee  River  at  Johnsonville,  Tenn,  during  1910-1913. 


No. 


Date. 


Hjdrograplier. 


Method.0 


Coef- 
ficient. 


height. 


Dis- 
charge. 


1910. 
My  22 
Mr  28 
Oe£   16 
Not.    « 

1911. 
Apr.    7 
Apr.  13 
Apr.  18 


HortoQ'aiid  Dort. 
.do. 


Horton  and  Bolster. 
C.T.  Bailey 


SubsurfEkce. 
.do. 


0.2  and  0.8  depth, 
do 


C.T.Bailey 

Horton  and  Bailey. 
C.T.Bailey 


Subsurfnoe. 
do 


.do. 


Flood  dumneb. 


Apr. 
Apr. 


Horton  and  Bailey. 
C.T.Bailey 


0.6  depth., 
.....do 


1.00 
1.00 


.80 


1.00 
1.00 


Feet. 

12.26 

6.92 

3.06 

1.30 


24.76 
32.06 
35.67 


33.6 
36.03 


See.-ft. 
86,500 
47,700 
21,400 
13,300 


206,000 
6  262,000 
6  267,000 


5,510 
27,700 


a  All  measurements  made  with  small  Price  current  meter. 

ft  Does  not  include  flow  in  flood  channels.    See  values  for  flood  channels. 

Non.— See  "  Discharge  measarements"  in  station  description. 

Diaekarge  measvrements  of  Tennessee  River  near  Birmingham,  Ky.,  67  miles  below  John- 
sonvilUf  Tenn.,  in  1903  by  the  Mississippi  River  Commission. 

[Drainage  area,  40,000  square  miles.] 


Gage  height. 


I. 


as 
S 


Qage  height. 


II 


I 


I 


1^ 

I 


pt.   5 


Feet. 
«0.92 


Feet. 
1.0 


..do.*.. 
Sept.   6 

..do.*.. 
S«H)t,   7 


1.0 

*i'6' 


..do 

..do.... 
..do.*.. 
..do.*.. 
Sent.  8 

iido.'*.'; 
..do.*.. 

..do.*.. 
...do.*.. 
Sept.  10 


See.-ft. 
14,100 
13,000 
14,200 
13,300 
14,000 
13,000 
13,600 
13,700 
13,400 
13,200 
13,400 
13,800 
13,200 
13,300 
13,400 
13,900 
12,500 
12,900 
12,700 
13,200 
12,500 


H... 
P... 
H... 
H... 
H... 
P... 
H... 
P... 
H... 
P... 
H... 
P... 
H... 
P... 
H... 
P... 
H... 
P... 
H... 
P... 
H... 


8ec.-ft. 
13,800 


13,400 
i3,'566 


13,400 


12,800 

ii'eoo 


Sept.  10 
Sept.  11 

...do 

...do.*.. 
...do.*.. 
Sept.  12 

'.'.Ao'dV. 
...do.*.. 

Sept.  14 

...do 

...do.*.. 
...do.*.. 

Sept.  15 

'Sept.*  16 

Sept.*  18* 
...do.*.. 
Sept.  19 


Feet. 


Feet. 


Sec.-ft. 
12,800 
11,900 
12,100 
U,8G0 
12,300 
12,900 
13,700 
12,800 
13,300 
11,9G0 
12,400 
11,600 
12,100 
11,600 
12,400 
10,600 
11,400 
10,400 
10,300 
10,800 


P.. 
H.. 
P.. 
H.. 
P.. 
H.. 
P.. 
H.. 
P.. 
H.. 
P.., 
H.. 
P.. 
H.. 
P.. 
H.. 
P.. 
H.. 
H.. 
H.. 


Sec.-ft. 
i2,'666 


13,200 


12,000 

ii,666 


10,400 

i6,'866 


•  Begular  observation  at  Johnsonville  at  7  a.  m.  central  time.    Oage  heights  at  Johnsonville  Sept.  1-4, 
1908.  were  1.4, 1.3, 1.1,  and  1.0  feet,  respectively. 

6  H,  Haskell  meter;  P,  Price  meter.    Results  are  from  simultaneous  observations  with  two  meters.    The 
neitn  were  submerged  at  0.6  depth, 
e  CbangB  in  24  hours  was  —0.10  foot. 

*  ObMrmtloot  made  in  the  afternoon.    All  other  observations  were  made  in  the  morning. 

Hon.— See  "  Discharge  measurements"  in  station  description. 
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SURFACE  WATER  SUPPLY,  1913,  PART  HI. 


Diicharge  rating  tabU/or  Ttnrussee  River  at  JohnBonvUUy  Tenn.yfrom  Oct.  1,  1889^  to 

Sept.  SOy  2913. 


Oage 
height. 

Dis- 
GhtfKe. 

height. 

Dto- 
duuge. 

h^iglTt. 

Dif. 
Charge. 

h^t. 

DIs- 
charge. 

Feet. 

8ee.-fut. 

Feet. 

Sec-feet. 

Feet. 

Sec-feet. 

Feet. 

Sec-feet. 

-1.00 

6,960 

6.80 

46,530 

14.60 

109,720 

22.40 

179,200 

-  .90 

7,160 

6.90 

46,240 

14.70 

110,590 

22.60 

180,100 

-  .80 

7,360 

7.00 

46,960 

14.80 

111,460 

22.60 

181,000 

-  .70 

7,680 

7.10 

47,680 

14.90 

112,330 

22.70 

181,900 

-  .60 

7,810 

7.20 

48,400 

16.00 

113,200 

22.80 

182,800 

-  .50 

8,060 

7.30 

49,130 

16.10 

114,060 

22.90 

183,700 

-  .40 

8,300 

7.40 

49,860 

16.20 

114,960 

23.00 

184,600 

-  .30 

8,660 

7.60 

60,690 

16.30 

116,840 

23.10 

186,600 

-  .20 

8,820 

7.60 

61,320 

16.40 

116,720 

23.20 

186,400 

-  .10 

9,090 

7.70 

62,060 

16.60 

117,600 

23.30 

187,300 

.00 

9,370 

7.80 

62,800 

16.60 

118,480 

23.40 

188,200 

.10 

9,650 

7.90 

63,540 

16.70 

119,360 

23.60 

189,100 

.20 

9,940 

8,00- 

64,280 

16.80 

120,240 

23.60 

190,000 

.30 

10,240 

8.10 

66,030 

16.90 

121,120 

23.70 

^90,900 

.40 

10,540 

8,20 

66,780 

16.00 

122,000 

23.80 

191,800 

.50 

10,850 

8.30 

66,640 

16.10 

122,880 

23.90 

192,700 

.60 

11,170 

8.40 

67,300 

16.20 

123,760 

24.00 

193,600 

.70 

11,600 

&60 

68,070 

16.30 

124,640 

24.10 

194,500 

.80 

11,840 

8.60 

68,840 

16.40 

126,520 

24.20 

196,400 

.90 

12,190 

8.70 

69,620 

16.50 

126,400 

24.30 

196,300 

1.00 

12,550 

8.80 

60,410 

16.60 

127,280 

24.40 

197,200 

1.10 

12,920 

8.90 

61,200 

16.70 

128,160 

24.50 

198,100 

1.20 

13,300 

9.00 

62,000 

16.80 

129,040 

24.60 

199,000 

1.30 

13,600 

9.10 

62,810 

16.90 

129,920 

24.70 

199,900 

1.40 

14,060 

9.20 

63,620 

17.00 

130,800 

24.80 

200,800 

1.50 

14,480 

9.30 

64,430 

17.10 

131,600 

24.90 

201,700 

1.60 

14,880 

9.40 

66,260 

17.20 

132,680 

26.00 

202,600 

1.70 

15,290 

9.60 

66,070 

16.30 

133,470 

26.10 

203,500 

1.80 

16,700 

9.60 

66,890 

17.40 

134,360 

26.20 

2(M,400 

1.90 

16,120 

9.70 

67,710 

17.60 

135,250 

25.30 

205,300 

2.00 

16,640 

9.80 

68,540 

17.60 

136,140 

25.40 

206,200 

2.10 

16,960 

9.90 

60,370 

17.70 

137,030 

26.60 

207,100 

2.20 

17,390 

10.00 

70,200 

17.80 

137,920 

26.60 

206,000 

2.30 

17,830 

10.10 

71,030 

17.90 

138,810 

25.70 

208,900 

2.40 

18,280 

10.20 

71,860 

18.00 

139,700 

26.80 

209.800 

2.50 

18,740 

10.30 

72,690 

18.10 

140,590 

25.90 

210,700 

2.60 

19,210 

10.40 

73,530 

18.20 

141,480 

26.00 

211,600 

2.70 

19,600 

10.50 

74,370 

18.30 

142,370 

26.10 

212,500 

2.80 

20,180 

10.60 

75,210 

18.40 

143,260 

26.20 

213,400 

2.90 

20,680 

10.70 

76,050 

18.50 

144,150 

26.30 

214,300 

3.00 

21,190 

10.80 

76,900 

18.60 

145,040 

26.40 

215,200 

3.10 

21,710 

10.90 

77,750 

18.70 

146,930 

26.60 

216,100 

3.20 

22,240 

11.00 

78,600 

18.80 

146,820 

26.60 

217,000 

3.30 

22,780 

11.10 

79,460 

18.90 

147,710 

26.70 

217,900 

3.40 

23,330 

11.20 

80,320 

19.00 

148,600 

26.80 

218,800 

3.50 

23,890 

11.30 

81,180 

19.10 

149,500 

26.90 

219,700 

3.00 

24,460 

11.40 

82,040 

19.20 

150,400 

27.00 

220,600 

3.70 

23,030 

11.60 

82,900 

19.30 

151,300 

27.10 

221,500 

3.80 

25,610 

11.60 

83,760 

19.40 

152,200 

27.20 

222,400 

3.90 

26,200 

11.70 

84,620 

19.50 

153,100 

27.30 

223,300 

4.00 

26,800 

11.80 

85,480 

19.60 

154,000 

27.40 

224,200 

4.10 

27,410 

11.90 

86,340 

19.70 

154,900 

27.50 

225,100 

4.20 

28,030 

12.00 

87,200 

19.80 

156,800 

27.60 

226,000 

4.30 

28,650 

12.10 

88,060 

19.90 

156,700 

27.70 

226,900 

4.40 

29,280 

12.20 

88,920 

20.00 

157,600 

27.80 

227,800 

4.50 

29,910 

12.30 

89,780 

20.10 

158,500 

27.90 

228,700 

4.60 

30,550 

12.40 

90,640 

20.20 

159,400 

28.00 

229.600 

4.70 

31,190 

12.50 

91,500 

20.30 

160,300 

28.10 

230,500 

4.80 

31,830 

12.60 

92,360 

20.40 

161,200 

28.20 

231.400 

4.90 

32,480 

12.70 

93,220 

20.60 

162,100 

28.30 

232,300 

6.00 

33,130 

12.80 

94,080 

20.60 

163,000 

28.40 

233.200 

6.10 

33,790 

12.90 

94,940 

20.70 

163,900 

28.60 

234,100 

5.20 

34,450 

13.00 

95,800 

20.80 

164,800 

28.60 

235,000 

5.30 

35,120 

13.10 

96,670 

20.90 

165,700 

28.70 

236,900 

5.40 

35,790 

13.20 

97,540 

21.00 

166,600 

28,80 

236.800 

6.50 

36,470 

13.30 

98,410 

21.10 

167,500 

28.90 

237,700 

6.60 

37, 150 

13.40 

99,280 

21.20 

168,400 

29.00 

238,600 

5.70 

37,830 

13.50 

100,150 

21.30 

160,300 

29.10 

239.600 

5.80 

38,520 

13.60 

101,020 

21.40 

170,200 

29.20 

240.400 

6.90 

39,210 

13.70 

101,890 

21.60 

171, 100 

29.30 

241,300 

6.00 

39,900 

13.80 

102,760 

21.60 

172,000 

29.40 

242,200 

6.10 

40,600 

13.90 

103,630 

21.70 

172,900 

29.60 

243,100 

6.20 

41,300 

14.00 

104,500 

21.80 

173,800 

29.60 

244,000 

6.30 

42,000 

14.10 

105,370 

21.90 

174,700 

29.70 

244.900 

6.40 

42,700 

14.20 

106,240 

22.00 

175,600 

29.80 

246,800 

6.50 

43,400 

13.30 

107, 110 

22.10 

176,600 

29.90 

246,700 

6.60 

44,110 

14.40 

107,980 

22.20 

177,400 

30.00 

247.600 

6.70 

44,820 

14.60 

106,850 

22.30 

178,300 

30.10 

248,500 
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Dmka^rtUing  table  for  Tenneuee  River  at  JohnmmvilU^  Term.,  from  Oct.  1, 1889,  to 
Sept.  SO,  i9i^— Continued. 


b2^t 

Dfe. 
charge. 

Oan 
height. 

Dls- 
charge. 

h^t. 

Di». 
charge. 

hei^t. 

Di». 
charge. 

Feet. 

Stc/eeL 

Fea. 

Sec-feet. 

Feet. 

See.'feet. 

Feet. 

Sec.-feet. 

30.20 

240,400 

35.20 

294,400 

4a  20 

339,400 

45.20 

384,400 

30.30 

250,300 

35.30 

205,300 

40.30 

340,300 

45.30 

385,300 

3a  40 

251,200 

35.40 

296,200 

40.40 

341,200 

45.40 

386.200 

30.50 

252,100 

35.50 

297,100 

4a  50 

342,100 

45.50 

387,100 

30.60 

253,000 

35.60 

296,000 

40.60 

343,000 

45.60 

388.000 

3a  70 

253,900 

35.70 

298,900 

4a  70 

343,900 

45.70 

388,900 

saw 

254,800 

36.80 

299,800 

40.80 

344,800 

45.80 

380,800 

3a  90 

255,700 

35.90 

300,700 

40.90 

345,700 

45.90 

390,700 

31.00 

256,600 

36.00 

301,600 

41.00 

346,600 

46.00 

391,600 

31.10 

257,500 

36.10 

302,500 

41.10 

347,500 

46.10 

392,500 

31.20 

258,400 

3A.20 

303,400 

41.20 

348,400 

46.20 

393,400 

31.30 

259,300 

36.30 

304,300 

41.30 

349,300 

46.30 

394,300 

31.40 

260,200 

36.40 

305,200 

41.40 

350,200 

46.40 

396,200 

31.50 

261,100 

36.50 

306,100 

41.50 

351,100 

46.50 

396,100 

31.60 

262,000 

36.60 

307,000 

41.60 

352,000 

46.60 

397,000 

31.70 

262,900 

36.70 

307,900 

41.70 

352,900 

46.70 

307,900 

31.80 

263,800 

36.80 

308,800 

41.80 

353,800 

46.80 

398,800 

31.90 

264,700 

35.90 

309,700 

41.90 

354,700 

46.90 

399,700 

32.00 

265,600 

37.00 

310,600 

42.00 

355,600 

47.00 

400,600 

32.10 

266,500 

37.10 

311,500 

42.10 

356,500 

47.10 

401.500 

32.20 

267,400 

37.20 

312,400 

42.20 

357,400 

47.20 

402,400 

82.30 

268,300 

37.30 

313,300 

42.30 

358,300 

47.30 

403,300 

32.40 

260,200 

37.40 

314,200 

42.40 

359,200 

47.40 

404,200 

32.50 

270,100 

37.50 

315,100 

42.50 

360,100 

47.50 

405,100 

82.80 

271,000 

37.60 

316,000 

42.60 

«-,  «oo 

47.60 

406,000 

82.70 

271,900 

37.70 

316,900 

42.70 

00 

47.70 

406.900 

32.80 

272,800 

37.80 

317,800 

42.80 

00 

47.80 

407,800 

32.90 

273,700 

37.90 

318,700 

42.90 

00 

47.90 

408,700 

33.00 

274,600 

38.00 

319,600 

43.00 

00 

48.00 

409,600 

33.10 

275,500 

38.10 

320.500 

43.10 

00 

48.10 

410,500 

33.20 

276,400 

38.20 

321,400 

43.20 

00 

48.20 

411,400 

33.30 

2n,300 

38.30 

322,300 

43.30 

00 

48.30 

412,300 

33.40 

278,200 

38.40 

323,200 

43.40 

00 

48.40 

413,200 

33.50 

279,100 

38.50 

324,100 

43.50 

00 

48.50 

414, 100 

33.60 

280.000 

38.60 

325,000 

43.60 

».^.J00 

48.60 

415,000 

33.70 

280,900 

38.70 

325,900 

43.70 

370,900 

48.70 

415,900 

33.80 

281,800 

38.80 

326,800 

43.80 

371,800 

48.80 

416.800 

33.90 

282,700 

38.90 

327,700 

43.90 

372,700 

48.90 

417,700 

34.00 

283,600 

39.00 

328.600 

44.00 

373,600 

49.00 

418,600 

34.10 

284,500 

39.10 

329,500 

44.10 

374,500 

50.00 

427,600 

34.20 

286,400 

39.20 

330,400 

44.20 

375,400 

51.00 

436.600 

34.30 

286,300 

39.30 

331,300 

44.30 

376,300 

52.00 

445,600 

34.40 

287,200 

39.40 

332,200 

44.40 

377,200 

53.00 

454,600 

34.50 

288,100 

39.50 

333,100 

44.50 

378,100 

54.00 

463,600 

34.00 

280,000 

39.60 

334,000 

44.60 

379,000 

55.00 

472,600 

34.70 

280,900 

39.70 

334,900 

44.70 

379,900 

56.00 

481,600 

34.80 

290,80(V 

39.80 

335,800 

44.80 

380,800 

57.00 

490,600 

34.90 

291,700 

30.90 

336,700 

44.90 

381,700 

58.00 

499,600 

35.00 

292,600 

40.00 

337.600 

45.00 

382,600 

59.00 

508,600 

35.10 

203,500 

40.10 

338,500 

45.10 

383,500 

60.00 

517,600 

^Jon.— The  above  table  is  not  applicable  for  periods  daring  which  ice  was  present  or  channel  was 
^!>s^Qeted.  It  is  based  on  seven  discharge  measurements  made  during  1910-11  by  the  United  States 
2^^"Sial  Survey,  and  four  values  of  discbarge  computed  from  41  dischane  measurements  made  during 
^•ptmber,  1903,  by  the  United  States  Engineer  Corps  at  Birmingham,  Ky.,  as  noted  under  "Discharge 
BMomments"  in  the  statfon  description.  The  rating  table  is  well  demied  between  discharges  9,370 
u^  jOO  seoond-feet  (gage  heights  0.0  and  36.0  feet).  Use  this  table  to  three  significant  figures  only. 
m  "Oiacbaige  mMauremeots^'  and  "  Backwater '^In  station  descrlptfon. 
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204  SURFACE  WATEB  SUT»PLY,  WIS,  PAHiT  m. 

Daily  gage  height,  in  feet,  of  Tenne$$ee  River  at  Jokn»onviUe,  Tenn.^for  the  yean  ending 

Sept.  SO,  1S76-191S. 


Day. 


Oct.     Not.     D«c.     Jan.      Feb.     Mar.     Apr.     Ifay.    June.    July.     Aug.     Sept 


1870. 
1 

4.7 

2 

4.2 

3 

3.8 

4 

3.8 

6 

8.8 

6 

3.6 

7 

3.5 

8 

3.3 

9 

2.2 

10 

2.2 

11 

2.6 

12. 

3.2 

13 

4.2 

.14 

3.7 

15 

3.1 

16 

17 

2.4 

18 

2.2 

19 

2.1 

20 

1.8 

21 

1.7 

22 

1.6 

23 

1.6 

24 

1.5 

25  . 

1.4 

26 

1.3 

27 

1.3 

28   

1.2 

29 

1.2 

30 

1.1 

31 

1.1 

1877. 
1 

.9 

2 

1.0 

3 

1.4 

4 

1.3 

6 

1.2 

6 

1.2 

7 

1.0 

8 

.8 

9 

.8 

10 

.8 

11 

.4 

12 

.4 

13 

.3 

14 

.2 

15 

.2 

16 

.2 

17 

.2 

18 

.1 

19 

.0 

20 

—  .1 

21 

—  .1 

22 

+  .2 

23 

.3 

24 

.9 

25 

1.2 

26 

1.0 

27 

.9 

28 

.8 

29   

.7 

30 

1.2 

31 

1.5 

1.0 
1.0 
1.0 
1.0 
1.4 

1.8 
2.3 
2.8 
3.1 
3.6 

4.4 
6.4 
6.2 
6.5 

6.9 

7.8 
8.4 
8.3 
7.8 
7.4 

7.0 
6.7 
6.3 
7.6 
8.1 

8.8 
10.6 
10.3 
10.2 

9.9 


1.3 

1.1 

.9 

.8 
.7 

.6 
.5 
.4 
.3 


.3 
.2 
.2 
.2 
.2 

.2 
.1 
.1 
.2 
.3 

.2 
.0 
.1 
.1 
.1 

.2 
.4 
.6 
.9 
1.4 


9.4 
8.6 
8.1 
7.6 
7.2 

7.1 

7.8 

ia2 

11.8 
12.8 

12.7 
11.9 
10.2 
10.4 
9.7 

8.8 
8.0 
7.3 
6.3 
6.0 

5.4 
5.1 
4.8  1 
6.2 
8.0 

9.7 
16.0 
17.2 
18.8 
21.4 
24.0 


1.8 
1.8 
1.4 
1.2 
1.1 

1.1 
1.1 
1.0 

.8 


.8 
.7 
.6 
.6 
.5 

.4 
.3 
.2 
.2 
.1 

.3 
.6 

.8 
.8 
.8 

.8 
.8 
.8 
1.0 
1.2 
1.3 


25.9 
26.9 
27.6 
28.2 
28.7 

29.0 
28.9 
28.7 
26.9 
23.1 

17.5 
13.1 
10.3 
8.8 
7.8 

5.5 
10.3 
14.1 
17.0 
18.7 

18.3 
16.7 
16.3 
16.8 
16.9 

17.6 
16.5 
16.0 
16.8 
18.4 
19.5 


1.5 
1.5 
1.6 
1.5 
1.5 

1.7 
1.8 
2.0 
1.2 
1.8 

2.5 
3.7 
5.2 


21.3 
22.7 
24.2 
^4.7 
24.6 

24.2 
24.5 
24.4 
23.1 
22.5 
18.9 


19.5 
19.1 
20.5 
21.0 
21.8 

21.8 
21.5 
20.5 
19.2 
17.8 

16.1 
15.1 
15.1 
15.4 
15.8 

17.5 
18.0 
19.4 
19.1 
19.8 

20.3 
20.0 
18.8 
16.3 
14.1 

12.6 
11.4 
10.4 
9.7 


14.5 
9.3 
8.0 
7.5 
8.2 

9.9 
10.8 
9.2 
8.9 
8.2 

7.5 
6.5 
6.0 
5.5 
5.0 

4.7 
4.3 
4.0 
3.8 
3.8 

3.5 
3.2 
3.0 
3.0 
3.0 

3.0 

2.8 
2.7 


8.9 
8.8 
7.8 
7.4 
6.8 

6.4 
6.5 
6.9 
6.9 
6.8 

6.5 
8.7 
11.6 
12.5 
11.6 

12.6 
14.5 
18.1 
20.7 
22.0 

22.8 
23.0 
21.8 
21.4 
21.2 

22.4 
22.6 
22.6 
22.5 
22.4 
22.1 


2.7 
2.0 
2.0 
2.0 
3.0 

3.7 
4.5 
4.7 
6.8 

7.7 


21.7 
22.9 
24.5 
25.6 
25.8 

25.4 
24.2 
22.0 
21.1 
15.8 

13.1 
11.1 
11.0 
13.5 
13.0 

13.0 
1X4 
12.6 
13.3 
13.5 

13.9 
11.9 
9.9 
9.9 
8.9 

8.2 
7.5 
7.0 
6.7 
6.2 


6.7 
8.2 
12.6 
16.8 
18.8 

19.6 
20.8 
21.9 
22.6 
22.2 

21.4 
21.0 
20.9 
20.5 
19.6 

17.6 
14.9 
12.4 
10.6 
10.1 

10.0 
8.4 
7.8 
7.5 
7.3 

7.0 
6.8 


6.8 
7.0 
7.3 


8.8 
9.9 

lao 

9.3 
8.5 

7.9 
7.4 
7.2 
7.2 

lao 

7.3 
7.0 
6.4 
6.2 
14.7 

24.6 
22.9 
18.5 
13.3 

ia7 

12.9 
15.2 
17.0 
17.5 
16.3 

13.4 

lao 

8.8 
7.7 
7.4 


7.2 
7.0 
6.2 
6.2 
6.0 

6.1 
6.7 
7.2 
7.2 
7.1 

6.8 
6.6 
6.2 
6.0 
5.8 

5.0 
4.8 
4.6 
4.2 
4.2 

4.1 
4.2 
4.0 
4.0 
3.9 

3.8 
3.8 
3.7 
3.7 
4.5 
5.3 


3.3 
3.3 
3.1 
2.8 
2.5 

2.3 
2.7 
2.7 
2.2 
2.1 

2.0 
2.0 
1.5 
1.5 
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Umkf  ffoge  hei^,  in  feet  y  of  Tennessee  River  at  JohnsonviUe^  Term,  y  for  the  years  ending 
Sept.  SOy  i^«-i9i5— Continued. 


D«y. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

M*y. 

June. 

July. 

Aug. 

Sept 

1879.« 
1           

18.9 
16.8 
14.8 
12.8 
10.8 

9.1 
8.0 
7.0 
6.3 
.    6.0 

6.2 
6,0 
5.9 

5.8 
5.8 

5.7 
5.7 
5.8 
6.9 
8.6 

9.5 
10.3 
10.2 
11.8 
12.4 

12.8 
13.2 
13.5 
13.7 
13.8 
13.8 

22.5 
23.0 
22.0 
20.5 
20.5 

21.3 
23.3 
25.0 
26.7 
28.2 

29.3 
30.2 
31.0 
31.8 
82.6 

33.4 
34.2 
35.2 
36.2 
37.0 

37.5 
37.7 
37.7 
37.5 
37.3 

37.2 
37.2 
35.0 
32.0 
29.0 
25.5 

13.5 
12.3 
11.8 
11.2 
10.5 

10.2 
10.0 
9.7 
9.2 

8.7 

8.3 
8.2 
8.0 
8.0 
8.0 

7.9 
7.8 
7.8 
7.6 
7.4 

7.2 
7.1 
6.8 
6.7 
6.5 

6.3 
6.2 
6.1 
6.0 
6.0 

21.5 
18.2 
14.0 
13.5 
13.0 

16.2 
19.2 
22.5 
26.0 
25.4 

24.6 
22.0 
20.0 
18.0 
16.0 

14.2 
12.6 
12.0 
12.2 
12.8 

13.8 
14.8 
15.7 
15.7 

6.0 
6.0 
6.1 
6.2 
6.5 

7.0 
7.6 
8.2 
8.8 
8.8 

8.5 
7.6 
7.0 
6.8 
6.8 

6.7 
6.6 
6.6 
6.2 
6.0 

5.7 
5.3 
6.1 
4.9 
4.8 

3.7 
3.1 
2.8 
2.5 
2.3 
2.2 

18.7 
18.9 
19.0 
19.0 

18.8 

18.0 
17.0 
16.0 
14.7 
13.2 

11.7 
10.2 
9.0 
8.2 
7.6 

7.3 
7.2 
7.0 
6.8 
6.7 

6.5 
6.3 
6.1 
5.8 
5.6 

5.3 
5.3 
6.7 
6.0 
6.3 
6.7 

2.0 
1.9 
2.3 
2.8 
3.2 

3.5 
3.7 
3.5 
3.3 
3.1 

2.8 
2.7 
2.4 
2.2 
2.1 

2.0 
1.9 

1.8 
1.8 
1.7 

1.6 
1.6 
1.4 
1.2 
1.0 

.8 
.7 
.5 
.6 
.6 

7.0 
7.2 
7.6 
7.7 
7.8 

7.8 
7.9 
7.8 
7.1 
6.5 

5.9 
5.4 
5.0 
4.6 
4.2 

4.0 
3.8 
3.7 
3.5 
8.3 

3.2 
3.0 
2.8 
2.7 
2.6 

2.5 
2.4 
2.3 
2.3 
2.2 

0.6 
.7 

.8 
.8 
.8 

.8 
.8 
.7 
.8 
.9 

.8 
.7 
.6 
.6 
.7 

1.0 
1.2 
1.0 

.8 
.8 

.7 
.6 
.5 
.5 
.5 

.6 
.8 
1.3 
1.8 
2.1 
1.8 

8.2 
3.2 
3.1 
3.4 
3.9 

4.4 
5.0 
5.3 
5.7 
6.0 

6.0 
5.1 
4.2 
3.5 
3.0 

2.5 
2.0 
1.7 
1.4 
1.3 

1.2 
1.2 
1.1 
1.0 
1.9 

1.8 
1.8 
1.7 
1.6 
1.5 
1.4 

1.5 
1.1 
.9 
1.2 
2.3 

3.3 
8.9 
4.2 
4.2 
4.3 

4.0 
8.5 
2.9 
2.6 
2.3 

2.1 
2.0 
1.9 
1.8 
1.8 

1.7 
1.7 
1.6 
1.7 
2.0 

2.7 
2.8 
2.6 
2.3 
2.0 
1.8 

1.2 
.9 
.8 
.5 
.2 

.1 
.0 
.0 
.3 

.8 

1.1 
1.4 
1.8 
2.2 
2.5 

2.8 
3.0 
3.2 
3.5 
3.7 

3.8 
3.8 
8.8 
3.8 
3.7 

3.6 
3.7 
8.8 
3.9 
4.2 
4.4 

2.8 

1 

4.2 

J.    

6.2 

4 

6.0 

J.          . 

6.2 

1 

6.5 

6.5 

9        

5.8 

1 

4.7 

IB        



3.5 

11        

3.0 

12 

2.7 

Q 

..  .  j    ... 

2.4 

14 

2.1 

15 

2.0 

u 

2.0 

n 

1.9 

B 

1.9 

19 



1.8 

». 

1.8 

a 

' 

1.8 

22 

::::::::::::::::::::: 

1.6 

n 

1.2 

24 

.8 

25 

•  .7 

2S 

1 

.8 

27 

1 

.0 

28 

.0 

21 

1 

.0 

» 

.......i. ...... 

.0 

Jl 

1S80. 
I 

0.0 
.1 
.2 
.3 

1.0 

1.7 
2.8 
8.2 
3.1 
3.8 

4.9 
6.1 
8.0 
9.5 
10.3 

10.7 
10.9 
11.3 
11.8 
12.2 

12.3 
12.5 
12.0 
11.5 
10.6 

9.2 
7.7 
6.0 
4.3 
3.8 
3.3 

3.0 
2.5 
2.1 
1.9 
1.8 

1.7 
1.6 
1.5 
1.6 
L4 

1.4 
1.3 
1.3 
2.0 
3.2 

4.9 
6.8 
8.8 
9.9 
10.8 

10.9 
10.7 
10.0 
9.0 
8.2 

7.0 
6.3 
5.8 
5.2 

4.8 

4.6 
4.5 
4.5 
4.4 
6.2 

9.2 
12.0 
15.0 
17.5 
19.4 

20.8 
20.9 
22.5 
24.2 
25.3 

26.0 
26.5 
26.9 
27.2 
27.5 

27.0 
26.2 
26.7 
26.7 
26.9 

26.6 
26.2 
26.9 
27.5 
27.7 
27.7 

27.0 
23.3 
18.3 
14.5 
12.5 

10.7 
10.0 
10.3 
11.7 

13.7 
18.0 
22.2 
23.0 
21.0 

18.5 
16.0 
14.7 
13.0 
12.2 

11.4 
11.0 
10.5 
10.0 
9.4 

8.8 
8.1 
7.4 
6.9 
6.4 
6.0 

6.5 
9.2 
12.2 
14.5 
15.4 

14.8 
12.0 
10.0 
9.8 
13.2 

16.8 
19.0 
22.0 
24.0 
24.8 

24.9 
24.4 
23.0 
21.5 
21.8 

22.4 
23.0 
22.5 
20.0 
17.2 

16.8 
17.9 
19.0 
20.5 

4.5 

2 

4.6 

1 

4.6 

4 

4.5 

5 

4.3 

6 

4.2 

7 

4.0 

8 

3.8 

9 

3.6 

10 

3.4 

11 

3.2 

12 

2.8 

U 

2.6 

14 

2.3 

15 

2.2 

16 

2  2 

17 

2.4 

18 

2.8 

19 

3.2 

20 

3.5 

21 

3  7 

22 

3.8 

23 

3.9 

24 

4  0 

25 

4.0 

26 

3  8 

27 

3  4 

S 

3  1 

29 

2  9 

».... 

2.7 

11 

a  No  record  during  the  year  ending  Sept.  30, 1878. 
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Daily  gage  height,  in  feet ,  of  Tennessee  River  at  Johnsonville,  Tenn.^for  the  yean  ending 
Sept.  SO,  1876-1913— Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Juneu 

July. 

Aug. 

Sept 

1881. 
1 

3.6 
3.2 
3.1 
2.0 
2.2 

2.7 
3.8 
3.6 
2.4 
2.2 

2.0 

1.8 
1.8 
1.8 
2.0 

2.2 
2.4 
2.5 
2.6 
2.7 

2.8 
2.9 
3.0 
8.0 
2.8 

2.7 
2.4 
2.4 
2.6 
2.8 
3.2 

2 

3 

4 

5 

6 

7       .  .. 

g 

0    

10 

11 

12 

13 

14 

15   . 

16 

17 

18 



19 

:::::::::::.:: 

20 

.:..:::::::- 

21 ,.. 

1 

1 

22 

23 

24 

25 



26 



27 



28 

29 

30 

31 

1882. 
1 

19.3 
20.8 
21.3 
22.2 
23.0 

23.8 
24.4 
25.1 
25.7 
28.0 

26.0 
28.2 
20.8 
28.0 
29.4 

30.8 
32.6 
34.0 
35.2 
36.5 

37.7 
38.7 
39.7 
40.5 
41.3 

42.1 
42.8 
43.0 
43.2 
43.5 
43.8 



43.5 
43.8 
42.6 
40.1 
39.0 

40.6 
40.7 
39.2 
38.5 
37.8 

37.1 
36.4 
35.8 
34.3 
33.2 

32.1 
31.1 
30.0 
30.8 
29.0 

28.3 
27.8 
27.2 
26.7 
26.2 

26.7 
25.2 
25.0 

25.7 
26.3 
27.1 
27.6 
27.8 

28.4 
28.8 
29.1 
29.4 
29.2 

28.4 
27.7 
36.8 
25.0 
24.3 

23.7 
23.0 
22.3 
21.8 
21.2 

20.6 
20.0 
19.5 
19.0 
19.4 

20.8 
20.4 
20.8 
20.9 
21.3 
21.3 

19.8 
19.5 
19.0 
18.3 
17.2 

16.1 
15.0 
14.2 
10.4 
12.8 

12.2 
11.8 
11.2 
10.8 
10.4 

10.2 
10.0 
0.8 
8.7 
7.6 

7.6 
8.0 
9.8 
11.8 
13.0 

13.2 
12.9 
12.7 
12.3 
11.9 

11.4 
10.0 
9.0 
8.0 
7.8 

10.6 
13.0 
16.8 
19.0 
22.0 

20.0 
18.0 
17.5 
17.3 
16.3 

15.0 
12.8 
10.6 
10.0 
9.4 

8.4 
8.0 
9.8 
9.8 
8.8 

7.7 
6.4 
7.0 
7.5 
8.0 
8.0 

8.8 
10.0 
10.8 
10.4 

9.0 

9.9 
10.8 
9.8 
8.8 
8.3 

7.8 
7.5 
7.1 
6.7 
6.3 

6.8 
6.7 
5.8 
5.9 
6.0 

5.9 
5.9 
5.8 
5.9 
5.9 

6.8 
5.8 
5.7 
6.8 
5.8 

6.2 
6.7 
7.2 
7.2 
7.4 

7.6 
7.7 
7.8 
7.7 
7.3 

7.0 
6.7 
6.4 
6.3 
6.2 

6.0 
5.8 
5.7 
5.4 
5.1 

5.1 
5.0 
4.9 
4.8 
4.4 

4.1 
3.7 
3.3 
3.2 
3.0 
2.8 

3.7 
3.7 
3.6 
8.5 
3.3 

3.3 
3.4 

3.6 
3.7 
3.8 

3.8 
3.8 
3.7 
3.7 
3.7 

3.7 
3.8 
3.8 
3.8 
3.9 

4.0 
4.1 
4.2 
4.2 
4.2 

4.1 
8.0 
3.1 
3.2 
3.3 
3.5 

2.. 

3 

3.1 

4 

3.S 

5 

3.3 

0 

3.2 

7 

3.2 

8 

S.1 

9 

2.S 

10 

r 

2.8 

11 

1 

2.8 

12 

:::::::!::::::: 

2.8 

13 

1 

3.0 

14 

1 

3.2 

15 

t 

3.3 

16 

1 
1 

11.9 

17 

15.3 

18 

1 

17,0 

19 

1 

18.0 

20 

18.8 

21 

1 

19.2 

22 

19.5 

23 

......X. '.'.'.'.'. 

19.8 

24 

1 

19.9 

25 

:::::::!:::::::::::: 

19.9 

26 

1 

19.7 

27 

y.'.y.'.X'.v.'.v. 

19.3 

28 

1 

18.8 

29 

:::::::i::::::: 

18.6 

80 

:::;:::;;:::::i;.;::;: 

18.8 

31 

..   .1..:. ..:...:.. 
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Dmbf  gaffe  height,  in  feet,  of  Tennessee  River  at  Johnsanville,  Term.,  for  the  years  ending 
Sept.  SOy  i^6-19i^— Continued. 


D»7. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Har. 

Apr. 

M*y. 

June. 

July. 

Aug. 

Sept 

1883. 

18L0 
17.3 
17.0 
16.0 
14.2 

13.1 
11.0 

ia4 
lao 

8wO 

&0 
&0 
6^0 
5.2 
5.0 

3.1 
3.2 
3.7 
4.5 
5.1 

6.1 
6.1 
6.1 
6.1 
5.7 

5.4 
5.1 
5.8 
6.2 
7.7 
9.6 

9.4 
9.2 
&8 
8L6 
&3 

7.8 
7.3 
6.8 
6.3 
5.6 

4.3 
3.4- 
2.8 
2.6 
2.2 

1.8 
1.3 
1.0 
.7 
.3 

.2 
.2 
.2 
.1 
.1 

.0 
.0 
.0 
.1 
.1 

a2 

.2 
.8 
.4 
.6 

.8 
.9 
1.0 
1.3 
1.6 

2.0 
2.5 
3.0 
3.3 
3.9 

4.2 
4.8 
5.0 
5.2 
5.2 

5.2 
5.2 
5.2 
5.1 
4.9 

4.8 
4.3 
3.8 
3.8 
3.7 
3.6 

3.5 
3.7 
4.0 
4.3 

4.8 

5.3 
5.7 
6.1 
6,8 
7.5 

8L0 

&8 

ia2 

11.2 
12.0 

12.8 
13.2 
14.2 
16.2 
16.3 

17.0 
21.0 
24.0 
25.0 
26.0 

26.8 
27.2 
27.8 
28.0 
28.6 
28.7 

28.8 
29i0 
29.0 
2&8 
2&5 

28.3 
28.0 
27.7 
27.3 
27.0 

26.6 
26.2 
25.7 
25.3 
24.9 

24.6 
24.2 
23.9 
23.8 
23.3 

23.0 
22.8 
22.7 
22.6 
22.6 

22.7 
22.8 
23.0 

23.2 
23.3 
23.4 
23.4 
23.3 

23.2 
22.9 
22.7 
22.5 
22.0 

21.6 
21.1 
20.5 
20.0 
19.5 

19.1 
18.8 
18w5 
18.3 
18L2 

18wO 
17.9 
17.9 
18.0 
l&l 

1&2 
18.4 
18.7 
1&8 
19.0 
19.2 

44.2 
44.0 
43.8 
43.5 
43.2 

42.8 
42.2 
41.7 
41.1 
4a7 

400 
89.3 
38.8 
38.3 
38.0 

37.8 
37.6 
37.4 
87.4 
87.5 

37.5 
37.7 
87.9 
38.2 
38.8 

39.8 
4a2 
4a6 
41.0 
41.5 
42.0 

19.2 
19.4 
19l7 
19.8 
2a2 

2ao 

2a8 
21.2 
21.6 
21.9 

22.3 
22.8 
23.2 
23.8 
24.8 

24.7 
25.2 
25.4 
25.7 
25.9 

26.2 
26.3 
26.6 
26.7 
26.8 

26.8 
26.7 
26.6 
26.5 
26.3 

2 

a 

* 

i 

1 

5 

i:: 

f 

7 

$ 

9 

1 

U) 

.     .  1    . 

11 

1 

U 

1 1 

la. 

1             1 

H 

:::::::i:.::::: 

u 

1   .... 

1$ 

1  ' 

! 

17 

w 

If 

» 

21 

22 

23 

24 

2S 

26 

27 

28 

29 

» 

31 

1881 
1... 

42.3 
42.7 
43.0 
43.2 
43.4 

43.6 
43.7 
43.7 
43.7 
43.5 

43.2 
42.8 
42.2 
41.6 
41.0 

40.1 
39.0 
38.0 
37.2 
86.2 

35.2 
34.4 
33.3 
32.2 
81.4 

30.4 
29.6 
28.8 
27.0 
26.2 

25.2 
24.3 
23.5 
22.7 
21.8 

20.0 
19.2 
18.3 
17.6 
16.7 

15.7 
14.7 
13.6 
12.8 
11.0 

10.2 
9.3 
8.6 
7.8 
7.2 

6.7 
6.0 
6.7 
6.3 
5.0 

4.6 
4.2 
3.9 
3.6 
3.2 
3.0 

2.8 
2.7 
2.6 
2.5 
2.4 

2.2 
2.2 
2.0 
2.1 
2.0 

2.0 
2.1 
2.2 
2.3 
2.6 

2.7 
2.9 
3.3 
3.6 
4.0 

4.2 
4.3 
4.5 
4.6 
4.7 

4.8 
4.8 
4.8 
4.9 
6.0 

5.1 
6.1 
5.2 
5.2 
5.3 

5.4 
5.6 
5.5 
5.5 
5.5 

5.5 
5.5 
5.0 
5.3 
5.2 

5.0 
4.8 
4.5 
4.3 
4.2 

4.0 
3.8 
3.7 
3.5 
3.2 

3.1 
2.8 
2.6 
2.3 
2.1 
1.8 

1.6 
1.2 
1.0 
.8 
.7 

.5 
.5 
.3 
.8 
•  2 

.2 
.2 
.1 
.1 
.0 

.0 
.0 
.1 
.1 
.2 

.4 

.5 
.6 
.6 
.6 

.5 
.4 
.2 
.1 
-.1 
-.1 

-0.1 

2 

.0 

3 

.0 

4 

.0 

5 :': " 

'*36.*4 

36.6 
36.8 
37.0 
37.2 
37.5 

37.8 
38.2 
38.6 
3&9 
39.2 

39.8 
40.2 
40.8 
41.4 
41.9 

42.3 
42.8 
43.2 
43.6 
43.8 

44.1 
44.2 
44.4 
44.3 

.1 

6 

.1 

7 

.2 

8 

.0 

9 

.0 

10. 

.0 

a 

.0 

12 

.0 

u 

.2 

14 

! 

.0 

15 ::: 

i 

.0 

16 

1 

.0 

17 

1          '     .  .. 

.2 

a ": 

1            ! 

.1 

19 

1 1 

.0 

JD 

.0 

21 

.0 

22 

.0 

23 ;'"  * 

.0 

24 

.0 

25 :: 

.0 

» 

.0 

27 

1 

.2 
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.2 

29 

.2 

30 :::*: " 

.0 
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SURFACE  WATER  SUPPLY,  1913,  PART  m. 


Daily  gage  height^  in  feet,  of  Teniu$$ee  River  at  JohnsonvUUy  Tenn.yfor  the  yean  ending 
Sept.  SO,  1876-191S— Continued. 


Day. 

Oct 

Nov. 

Dea 

JaiL 

Feb. 

Har. 

Apr. 

M*y. 

Jaoe. 

July. 

Aug. 

Sept 

1885. 

0.0 
.0 
.2 
.2 
.0 

.0 
.0 
.0 
.0 
.1 

.1 
.1 
.0 
.0 
.0 

.1 
.2 
.2 
.2 
.3 

.3 
.3 
.0 
.0 
.0 

:§ 
:l 

.0 
.0 

3.2 
3.3 
3.4 
3.0 
3.6 

5.8 
6.4 
5.8 
5.0 
4.7 

3.8 
3.2 
2.8 
2.2 
2.0 

1.8 
1.7 
2.7 
2.1 
3.7 

4.2 
3.9 
3.4 
3.1 
2.9 

2.7 
2.8 
2.5 
2.3 
2.5 
2.5 

0.3 
.3 
.4 

.6 
.6 

.6 
.6 
.7 
.8 
.8 

.9 
.9 
.9 

.8 
.8 

.7 
.6 
.5 
.6 
.4 

.4 
.2 
.2 
.2 
.3 

.3 
.4 
.4 
.4 
.2 

1.8 
X2 
2.5 
2.8 
8.0 

8.8 
8.8 
4.8 
6.5 
6.5 

8.5 
11.7 
13.6 
16.5 
17.4 

30.8 
24.3 
26.3 
38.0 
39.0 

39.5 
39.9 
30.0 
29.8 
2&0 

27.0 
36.0 
35.0 
34.3 
33.8 
31.3 

6.0 
5.9 
8.0 
12.0 
16.0 

20.0 
24.4 
24.8 
25.0 
25.1 

24.8 
22.9 
20.0 
17.3 
15.1 

12.0 
10.5 
10.3 
12.1 
14.7 

15.4 

lao 

16.7 
16.7 
16.3 

16.5 
17.2 
18.2 

18.7 
19.8 
l&O 

19.4 
17.4 
14.0 
12.0 

lao 

9.6 
8.3 
7.0 
6.8 
6.2 

5.8 
5.4 
5.0 
4.9 
4.8 

4.6 
4.5 
4.5 
4.6 
4.6 

4.7 
4.9 
5.0 
5.6 
6.1 

7.0 
7.7 
&4 

17.5 
17.5 
16.7 
14.0 
13.0 

11.9 
11.0 
10.4 
10.0 
9.6 

12.8 
20.4 
21.4 
20.0 
17.8 

17.4 
17.0 
16.6 
15.5 
15.4 

12.9 
12.3 
10.5 
9.5 
9.0 

8.8 
9.8 

ia2 

9.0 
9.8 
9.9 

lao 
lai 

ia2 
ia2 
ia2 
lai 
lao 

9.9 
9.7 
9.6 
9.6 
9.7 

9.9 

lai 
ia3 
las 
lao 

9.8 
9.6 
9.3 
9.0 
9.0 

9.0 
8.1 
7.6 
7.0 
6.9 
6.7 

ia6 

10.8 
11.9 
12.3 
12.3 

11.3 
10.0 
9.6 
8.5 
8.3 

7.4 
6.9 
6.7 
6.2 
6.2 

6.2 
6.0 
6.5 
5.8 
6.0 

5.9 
6.9 
6.9 
8.8 
11.2 

12.4 
14.0 
15.2 
16.0 
18.5 
22.0 

6.4 
6.2 
6.0 
5.9 
5.7 

5.9 
6.2 
7.0 
8.0 
&5 

8.3 

8.5 
8.0 
7.7 
6.6 

6.0 
5.0 
4.0 
4.3 
4.7 

5.0 
5.4 
5.6 
7.7 
12.0 

13.6 
15.4 
15.0 
14.0 
12.6 

36.9 
28.9 
31.0 
32.3 
33.2 

34.1 
35.3 
36.2 
37.6 
38.7 

39.8 
40.7 
41.4 
41.8 
42.1 

42.1 
41.9 
41.2 
40.1 
38.1 

35.5 
31.8 
28.6 
20.7 
15.4 

11.8 
9.4 
8.8 
8.0 
7.5 

lao 

9.0 

&o 

7.5 
7.0 

6.8 
6.4 
6.2 
6.0 
5.7 

5.3 
4.8 
4.4 
4.0 
8.9 

8.7 
3.5 
8.4 
8.4 
8.8 

4.5 
5.5 
6.4 
7.9 

8.5 

8.9 
9.9 
10.6 
11.0 
12.5 
13.0 

7.2 
6.9 
6.8 
6.6 
6.2 

5.9 
6.9 
12.1 
14.8 
14.7 

13.4 
18.5 
13.9 
14.3 
14.7 

15.1 
13.2 

ia5 

8.4 
9.0 

8.0 
8.5 
8.2 
9.1 
9.1 

9.9 
9.8 
9.3 
9.0 
9.4 
9.1 

13.4 
13.7 
13.8 
13.8 
13.8 

13.7 
13.5 
13.0 
12.5 
11.5 

11.0 

ia2 

9.5 
9.0 
8.2 

7.2 
6.4 
5.5 
4.6 
4.0 

8.7 
8.5 
8.4 
3.2 
8.0 

2.7 
2.5 
2.4 
2.1 
1.9 

9.0 
8.7 
9.8 
9.9 

lai 

&9 
7.9 
7.7 
7.5 
8.2 

6.4 
9.5 
10.4 
11.5 
13.4 

14.0 
14.4 
15.3 
17.1 
16.1 

15.4 
18.8 
19.6 
16.6 
16.6 

17.4 
16.1 
15.7 
15.1 
14.8 

1.8 
1.7 
1.7 
1.6 
1.6 

1.5 
1.5 
1.5 
1.4 
1.4 

1.8 
16 
3.2 
8.8 
4.0 

4.0 
8.8 
3.6 
8.4 
3.2 

8.0 
8.0 
2.9 
2.8 
3.8 

17 
3.6 
3.6 
3.5 
3.5 
2.4 

12.0 
10.9 
10.3 
10.0 
9.3 

9.9 
10.3 
12.0 
12.0 
11.2 

12.4 
12.7 
12.3 
11.5 

lao 

9.5 
9.6 
9.9 
9.1 

8.8 

7.5 
7.0 
6.7 
6.2 
6.0 

5.6 
5.2 
4.9 
4.8 
4.3 
4.0 

2.4 
3.4 
3.4 
3.4 
3.4 

3.8 
2.8 
2.8 
3.0 
3.4 

2.3 
2.2 
2.3 
3.1 
3.3 

3.4 
3.7 
3.9 
3.9 
18 

3.6 
3.5 
3.5 
3.5 
3.4 

3.4 
3.5 
3.6 
3.6 
3.5 
3.4 

4.0 
4.3 
4.5 
4.8 
4.5 

3.8 
8.5 
4.7 
6.1 
5.4 

4.9 
5.6 
5.8 
4.6 
4.8 

4.3 
4.0 
4.0 
8.6 
8.3 

8.1 
8.0 
3.9 
8.5 
5.0 

4.3 
4.1 
4.1 
8.8 
8.7 
3.8 

3.8 

2 

2.3 

8 

3.1 

4 

2.1 

5 

3.0 

6 

3.0 

7 

1.9 

8 

L8 

9 

2.1 

10 

2.3 

11 

3.2 

12 

IS 

13        

2.3 

14 

2.3 

15 

2.S 

16 

2.3 

17 

2.8 

18 

2.4 

19 

2.3 

20 

21 

22 

23 

24 

25 

??:::::::::::::: 

28 

1.9 

i.e 

1.6 
l.S 
LS 
L5 

1.4 
1.4 
1.8 

29 

30 

81 

1.9 
2.0 

1886. 
1 

2.8 
4.1 
9.2 
11.0 
13.0 

12.2 
11.3 
11.3 
14.6 
17.8 

18.6 
20.1 
22.0 
22.8 
23.0 

22.7 
21.0 
16.5 
12.5 

ia2 

8.8 
8.1 
7.4 
6.4 
6.2 

6.1 
6.0 
5.9 
5.8 
6.6 

5.5 
5.4 
6.3 
5.2 
5.1 

5.0 
4.9 
4.7 
5.8 
6.8 

a6 

9.6 
10.6 
11.9 
12.5 

13.8 
15.2 
16.0 
18.0 
18.6 

18.8 
16.6 
15.9 
13.9 
10.2 

8.1 
7.8 
7.0 
6.7 
6.6 
6.2 

3.0 

2 

2.9 

3 

2.8 

4 

2.8 

5 

2.9 

6 

3.5 

7 

3.9 

8 

8.2 

9 

2.9 

10 

2.S 

11 

2.4 

12 

2.1 

13 

2.0 

14 

8.S 

15 

11 

16 

14 

17 

5.0 

18 

5.5 

19 

5.6 

20 

4.0 

21 

a.6 

22 

19 

23 

12 

24 

12 

36.-. 

10 

26 

10 

27 

1.9 

28 

1.8 

29 

1.7 

30 

1.7 

31....... 

Digitized  by 


Google 


TEKNE8SEE  BIVE&  BASIN. 


209 


Dabf  gage  keiffhtf  infeetf  of  Termeuee  River  at  JohnaonviUe,  Tenn.y/or  the  year$  ending 
Sept.  30y  187&--1913—ConiiDMed. 


Oct 


Not. 


Deo. 


Jan. 


Feb. 


Har. 


Apr. 


M*y. 


Jane. 


Joly. 


Aug. 


Sept 


1.6 
1.5 
1.3 
1.2 
1.1 

L4 
1.5 
1.4 
1.3 
1.1 

1.0 
1.0 
.9 
.9 
.8 

.8 
.7 
.7 

.7 
.5 

.5 
.5 
.4 
.4 
.4 

.3 
.3 
.2 
.3 
.1 
.1 


1.0 
.8 
.7 
1.2 
1.6 

1.7 
1.7 
1.6 
1.8 
2.3 

2.8 
3.1 
3.1 
2.9 
2.5 

2.5 
2.2 
2.0 
1.8 
1.7 

1.7 
1.6 
1.3 
1.4 
1.1 

1.0 
.9 
1.5 
1.9 
2.1 
1.2 


ai 

.1 

.2 

.7 

LO 

1.1 

1.3 

1.1 

.9 

.9 

1.2 
1.3 
1.4 
1.5 
L5 

1.5 
L6 
1.7 
1.8 
3.0 

3.8 
3.9 
6.5 
11.0 

ia8 

10.4 
10.7 
11.8 
12.0 
12.0 


2.0 
1.8 
1.7 
2.0 
2.4 

2.8 
2.0 
1.6 
1.6 
•1.5 

1.7 
1.9 
2.0 
1.9 
1.8 

1.7 
1.6 
1.6 
1.3 
1.2 

1.1 
.9 
.8 
.6 
.3 

.3 

.8 
1.1 
1.4 
1.5 


12.3 
11.8 

ia3 

8.8 
8.2 

7.8 
7.0 
6.7 
5.5 
5.5 

4.7 
4.3 
4.2 
4.9 
5.2 

6.0 
7.0 
8.8 
9.1 
9.9 

13.3 
13.2 
12.6 
14.5 
14.1 

12.0 
10.7 
10.0 
9.4 
9.7 
11.0 


1.5 
J.  9 
1.9 
2.3 
2.4 

2.3 
2.4 
2.3 
2.5 
2.3 

3.3 
3.8 
3.9 
3.6 
3.7 

4.0 
4.0 
3.8 
3.9 
3.8 

2.9 
3.1 
3.9 
4.0 
4.5 

4.7 
4.3 
4.0 
8.9 
3.8 
4.0 


11.5 
12.4 
11.0 
9.9 
9.3 

9.8 
10.0 
9.5 
9.0 
8.4 

8.3 
8.0 
7.7 
6.5 
6.2 

5.9 
8.1 
7.0 
7.5 
8.0 

7.7 
7.4 
8.8 
11.8 
13.0 

14.2 
19.1 
20.7 
24.2 
25.4 
27.3 


4.6 

4.8 
14.5 
17.1 
17.7 

18.2 
17.6 
15.3 
14.0 
13.2 

13.3 
12.7 
12.9 
13.0 
17.9 

18.4 
19.5 
19.8 
2ai 
22.1 

23.2 
23.8 
24.4 
24.8 
24.7 

23.7 
21.3 
20.5 
16.0 
12.9 
11.2 


27.8 
27.4 
27.8 
27.2 
26.5 

26.0 
25.3 
24.9 
22.9 
22.9 

22.8 
22.1 
21.0 
20.1 
19.9 

19.9 
19.1 
20.6 
21.1 
21.3 

21.5 
22.1 
23.0 
23.9 
27.1 

29.7 
30.8 
31.4 


10.3 
9.6 
9.8 
7.5 
7.2 

7.2 

8.7 

lao 

10.8 
12.3 

13.0 
12.4 
13.6 
14.5 
15.5 

15.5 
14.5 
13.0 
12.0 
11.2 

10.7 
11.1 
11.1 
11.1 
10.5 

10.3 
11.3 
13.3 
14.3 


31.3 
31.0 
30.6 
29.5 
29.6 

29.4 
30.5 
30.4 
80.1 
30.0 

29.0 
28.2 
26.6 
25.1 
24.0 

23.9 
22.7 
21.0 
20.8 
19.0 

18.5 
16.1 
15.3 
13.9 
11.4 

9.0 
8.8 
8.0 
7.6 
6.6 
5.5 


14.7 
15.0 
13.4 
12.9 
11.8 

10.9 
10.5 
10.0 
9.3 

8.4 

8.0 
8.7 
10.9 
11.8 
10.0 

ia4 

8.3 
8.0 
7.3 
7.1 

7.0 
6.8 
6.7 
6.6 
6.4 

10.9 
18.7 
24.8 
2A.6 
30.2 
32.3 


6.6 
6.9 
7.0 
7.4 
8.0 

8.3 
8.0 
7.7 
7.5 
7.4 

7.2 
7.0 
7.0 
7.0 
6.8 

6.7 
6.4 
6.2 
6.0 
5.9 

5.8 
5.5 
5.1 
6.1 
6.9 

7.9 
8.2 
10.0 
12.9 
14.1 


33.3 
32.2 
31.9 
31.7 
31.6 

31.4 
30.6 
29.7 
24.9 
19.0 

20.1 
20.7 
21.1 
22.0 
22.1 

22.6 
22.1 
21.1 
19.4 
16.6 

16.1 
12.3 
9.0 
7.9 
7.7 

7.1 
6.9 
6.5 
6.1 
5.6 


14.8 
14.9 
14.7 
14.1 
13.8 

13.2 
12.1 
11.6 
11.0 
10.5 

10.2 
9.5 
9.0 
9.0 
9.1 

9.4 
9.6 
9.6 
9.6 
9.4 

9.0 
8.6 
8.3 
8.2 
8.0 

7.9 
7.5 
6.8 
6.6 
6.3 
6.2 


5.0 
4.9 
4.9 

4.8 
4.7 

4.7 
4.6 
4.5 
4.4 
4.3 

4.3 
4.2 
4.2 
4.2 
4.0 

4.1 
4.7 
5.9 
5.3 
5.0 

4.5 
4.3 
4.1 
4.5 
4.9 

4.3 
5.6 
7.0 
9.0 
8.7 
8.2 


lao 
ia8 

10.9 
11.0 
11.4 

11.7 
12.0 
12.4 
12.4 
11.9 

ia8 

10.0 
9.5 
8.7 
8.2 

8.1 
8.1 
8.1 
8.1 
7.0 

5.0 
4.0 
3.4 
3.1 
2.8 

2.8 
2.4 
2.4< 
2.4 
2.8 


8.0 
7.1 
6.6 
6.2 
8.2 

8.5 
9.5 
9.0 
7.9 
6.8 

6.2 
5.6 
4.7 
4.0 
4.4 

4.3 
4.3 
4.2 
4.1 
4.0 

4.5 
4.6 
4.5 
4.4 
4.3 

4.3 
4.3 
4.3 
4.3 
4.6 


3.2 
3.9 
3.9 
3.0 
2.8 

2.4 
2.8 
2.0 
2.6 
3.1 

3.5 
3.8 
3.9 
3.7 
3.5 

S.1 
3.0 
2.7 
2.3 

2.0 

2.1 
2.0 
1.9 
1.1 
1.1 

1.1 
1.0 
.9 
1.6 
2.6 
2.9 


5.0 
6.8 
7.4 
7.5 
7.5 

7.6 
7.3 
6.9 
6.3 
6.7 

6.1 
7.8 
5.0 
4.6 
4.0 

3.3 
2.9 
2.3 
2.3 
2.3 

2.2 
2.2 
2.2 
2.2 
2.1 

1.6 
1.6 
1.2 
1.1 
1.1 
1.0 


3.3 
3.3 
2.9 
2.4 
2.7 

3.0 
3.0 
3.8 
4.6 
5.1 

4.9 
4.6 
4.1 
3.7 
2.9 

2.8 
2.6 
2.3 
2.1 
2.0 

2.0 
2.0 
1.9 
1.9 
1.8 

2.1 
2.3 
3.0 
3.2 
3.4 
2.4 


1.0 
1.0 
.8 
.6 
.4 

.3 
.1 
.1 
.1 
.7 

.7 
.3 
1.0 
1.2 
1.0 

1.0 
1.0 

.8 
.8 
.8 

1.0 
1.6 
2.0 
3.1 
2.9 

3.6 
2.5 
4.2 
4.9 
4.8 
4.8 


3.2 
8.3 
8.4 
3.8 
3.9 

4.0 
3.2 
3.0 
2.7 
2.6 

2.5 
2.1 
1.9 
1.8 
L4 

LO 
LO 
.9 
.8 
.9 

.7 
.6 
.6 
.6 
.4 

.1 
.4 

.3 
.6 
LO 


4.7 

6.7 
7.0 
6.7 
5.7 

7.0 
8.1 
9.1 

ia5 
ia3 

9.8 
9.3 
9.5 
9.3 
9.0 

9.3 
10.6 
9.8 
8.7 
8.0 

8.4 
9.6 
9.7 
9.7 
8.9 

7.9 
7.0 
7.8 
6.5 
6.0 
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SUBFACE  WATEB  SUPPLY,  1913,  PART  HI. 


Daily  gage  height^  in  feet,  of  Teftne$9ee  River  at  JoknmmvUle,  Tenn.,/or  the  yean  ending 
Sept.  SOy  1^6-7975— Continued. 


D«y. 


1880. 
1 

a 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

U 

15 

16 

17 

18 

19 

» 

21 

22 

23 

24 

25 

25 

27 

28 

29 

80 

81 

1800. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Oct. 

Not. 

Dec. 

Jtn. 

FMk 

Mar. 

Apr. 

M*y. 

June. 

Jtily. 

Aug. 

5.5 

15.7 

7.0 

6w8 

16.9 

27.5 

8.0 

4.8 

3.1 

5.9 

6.3 

4.9 

15.6 

6.6 

5.5 

16.5 

22.9 

8.0 

4.8 

2.9 

4.7 

6.9 

4.4 

14.5 

6.8 

6.1 

15.1 

17.8 

8.0 

4.4 

2.9 

4.5 

7.4 

4.0 

13.0 

5.9 

6.5 

14.7 

18.5 

8.8 

4.5 

2.9 

4.0 

8.0 

3.3 

12.0 

5.5 

7.5 

13.5 

18.2 

8.0 

4.5 

3.6 

5.4 

8.9 

8.4 

9.6 

5.0 

7.9 

11.9 

12.8 

8.0 

4.6 

4.8 

6.0 

6.6 

3.0 

7.8 

4.9 

9.1 

ia7 

12.1 

8.0 

4.0 

5.0 

6.8 

8.6 

3.0 

7.9 

4.9 

1L4 

ia4 

11.5 

8.8 

5.0 

6.0 

7.7 

9.6 

2.9 

7.0 

4.8 

12.7 

lao 

11.0 

6.5 

5.5 

6.5 

7.9 

9.6 

2.9 

9.7 

4.7 

13.5 

9.0 

ia7 

6.0 

4.9 

8.0 

7.8 

9.9 

2.9 

9.7 

4.5 

14.8 

8.0 

10.0 

5.5 

4.8 

7.1 

7.2 

9.6 

2.8 

12.1 

4.4 

15.5 

7.4 

9.9 

5.5 

4.3 

6.1 

6.6 

9.0 

2.8 

15.6 

4.8 

16.5 

6.7 

9.3 

5.4 

4.5 

5.2 

6.2 

7.9 

2.6 

18.0 

4.4 

15.6 

6.7 

9.0 

5.4 

4.4 

5.3 

8.0 

7.4 

2.6 

19.3 

4.1 

15.8 

6.6 

7.9 

5.4 

4.2 

5.5 

12.0 

6.7 

2.7 

19.8 

4.1 

13.7 

6.4 

6.8 

6.4 

8.9 

6.3 

15.2 

6.0 

2.7 

18.0 

4.1 

13.0 

9.4 

6.3 

8.0 

8.5 

5.9 

13.9 

6.0 

3.0 

17.9 

4.2 

16.0 

18.0 

6.0 

ia4 

8.4 

7.1 

11.6 

6.0 

3.2 

16.0 

4.9 

18.9 

23.1 

5.1 

12.0 

8.0 

7.3 

10.9 

5.9 

4.0 

14.8 

4.6 

17.0 

26.3 

4.5 

1L6 

3.3 

11.3 

9.0 

5.9 

5.8 

13.2 

5.3 

16.7 

27.5 

5.3 

ia4 

3.0 

11.6 

8.8 

6.5 

5.8 

15.2 

5.4 

16.2 

28.2 

6.9 

9.8 

2.9 

12.6 

6.7 

7.5 

4.8 

15.2 

5.5 

15.3 

28.7 

ia2 

9.0 

2.9 

12.1 

5.9 

7.3 

4.5 

13.4 

5.8 

13.8 

29.0 

11.0 

8.9 

2.9 

11.2 

4.5 

6.4 

4.2 

12.0 

6.5 

13.2 

29.2 

12.3 

7.1 

3.0 

11.0 

5.3 

5.0 

3.0 

10.7 

6.9 

12.0 

29.3 

13.2 

6.3 

3.2 

ia9 

4.3 

4.6 

4.3 

9.6 

6w8 

12.3 

29.1 

11.9 

5.7 

3.4 

9.8 

4.2 

4.0 

4.8 

8.8 

6w2 

13.0 

28.2 

10.8 

5.0 

3.0 

8.7 

4.1 

8.7 

7.5 

8.1 

5.7 

15.1 

9.7 

4.9 

2.3 

7.8 

4.0 

8.8 

11.4 

7.7 

6w4 

16.6 

9.4 

4.6 

2.2 

7.1 

5.0 

8.0 

14.0 

5.5 

16.9 

9.1 

2.6 

7.0 

2.9 

7.0 

2.4 

13.0 

4.4 

14.3 

28.9 

28.0 

13.3 

8.9 

8.9 

6.9 

7.0 

2.4 

11.7 

4.9 

15.0 

31.0 

27.9 

12.5 

9.0 

8.8 

6.6 

5.6 

2.5 

11.0 

4.9 

16.8 

33.4 

27.4 

11.8 

9.6 

3.5 

6.0 

5.0 

2.6 

ia4 

5.5 

17.2 

34.5 

26.5 

10.9 

7.5 

3.3 

5.0 

5.0 

2.8 

10.7 

5.1 

16.2 

35.2 

26.1 

10.3 

6.8 

3.1 

5,7 

4.7 

2.9 

9.1 

6.0 

14.9 

35.6 

25.3 

9.8 

6.3 

3.0 

6.2 

4.3 

3.1 

8.3 

6.3 

13.7 

36.1 

24.2 

9.4 

5.8 

2.8 

4.9 

4.3 

4.5 

8.0 

6.0 

20.6 

37.7 

23.6 

9.1 

5.6 

2.7 

4.5 

4.3 

5.5 

7.8 

5.7 

27.1 

87.7 

22.1 

9.1 

5.5 

2.7 

5.5 

4.1 

5.8 

7.1 

5.3 

29.0 

37.4 

21.4 

9.3 

6.0 

2.7 

6.4 

3.4 

6.0 

6.5 

4.0 

30.2 

34.4 

19.9 

10.2 

6,7 

2.8 

5.4 

3.0 

6.3 

6.0 

4.0 

30.0 

87.2 

18.4 

ia7 

7.4 

3.0 

5.4 

2.9 

7.6 

5.9 

4.0 

29.6 

37.4 

16.7 

10.6 

7.9 

3.1 

5.7 

2.8 

9.9 

5.5 

3.9 

29.2 

36.2 

14.8 

10.3 

6.6 

2.8 

6.3 

2.2 

11.0 

5.4 

5.8 

28.3 

36.8 

13.2 

ia2 

6.4 

2.6 

6.4 

2.0 

11.4 

5.3 

14.0 

26.1 

3ai 

11.8 

lao 

5.6 

2.7 

6.1 

2.0 

11.9 

5.1 

19.0 

24.2 

34.2 

11.3 

9.1 

5.1 

8.1 

5.8 

2.0 

13.0 

4.6 

22.0 

23.0 

31.8 

ia9 

8.2 

4.7 

3.1 

5.2 

2.0 

14.3 

4.4 

21.0 

19.7 

29.5 

lao 

&6 

4.6 

2.8 

6.8 

L9 

17.2 

4.3 

18.0 

17.4 

27.1 

lao 

9.1 

4.4 

2.6 

4.4 

1.8 

18.1 

4.2 

19.0 

14.4 

26.0 

11.0 

10.2 

4.3 

2.4 

3.9 

1.8 

18.2 

4.2 

21.5 

13.0 

26.3 

13.6 

10.3 

4.2 

2.5 

8.7 

1.8 

17.7 

4.2 

21.6 

12.5 

26.4 

13.9 

10.7 

3.9 

2.6 

2.3 

1.8 

16.9 

4.2 

20.2 

11.0 

26.4 

17.3 

11.0 

8.8 

3.6 

2.3 

1.8 

15.9 

4.0 

20.1 

12.0 

26.5 

18.0 

1L5 

3.7 

3.9 

3.1 

1.8 

14.8 

3.9 

18.0 

15.0 

27.0 

17.3 

12.8 

3.6 

4.1 

2.9 

1.8 

14.3 

3.8 

17.0 

17.0 

26.9 

16.1 

13.1 

3.6 

6.5 

2.9 

1.8 

14.2 

3.8 

17.2 

24.0 

27.0 

15.8 

14.1 

3.8 

6.6 

3.0 

2.0 

14.2 

3.9 

17.1 

27.2 

15.6 

12.5 

3.9 

5.5 

8.3 

2.2 

13.8 

4.0 

16.0 

27.4 

14.5 

11.4 

3.9 

6.0 

4.9 

2.4 

4.2 

15.1 

27.5 

11.3 

6.7 

5.1 

Digitized  by 


Google 


TENNESSBB  BIYEB  BASIK. 


211 


Dai^  gage  height,  in  feet,  of  Tmneuee  River  at  JohnsonvUle,  Tenn.,  for  the  years  ending 
Sept,  30,  1876-1913— Continued. 


Oct 


Nov. 


Deo. 


Jan. 


Feb. 


Har. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


6.1 
5.6 
5.1 
5.5 
5.9 

6.0 
8.2 
7.8 
7.2 
6.5 

6.0 
6.1 
6.1 
6.3 
5.0 

4.6 
4.2 
4.2 
4.0 
3.0 

3.7 
3.7 
3.9 
4.9 
5.6 

5.8 
6.8 
7.3 
8.6 
9.0 
9.0 


1.6 
1.5 
1.6 
1.5 
1.4 

1.5 
1.5 
1.5 
1.4 
1.4 

1.4 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.2 
1.2 
1.2 

1.2 
1.1 
1.1 
1.1 
1.0 
1.0 


8.5 
8.0 
7.1 
5.9 
6.5 

5.9 
5.1 
5.0 
4.9 
4.8 

4.5 
4.1 
4.0 
3.9 
3.7 

3.6 
3.6 
4.5 
4.7 
4.4 

4.0 
3.9 
3.9 
3.9 
3.4 

3.3 
3.2 
8.1 
3.0 
3.0 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.1 
1.4 
2.0 
2.1 
2.0 

1.7 
1.7 
2.2 
3.0 
3.5 

3.4 
3.4 
4.2 
5.2 
5.2 

5.6 
4.9 
4.7 
4.9 
6.0 


2.8 
2,7 
2.6 
2.6 
2.6 

2.6 
5.1 
4.4 
4.4 
4.4 

4.4 

4.8 
5.0 
6.9 

7.8 

7.5 
7.5 
5.9 
5.9 
4.8 

4.5 
4.2 
3.9 
3.8 
4.0 

4.4 

5.0 
5.5 
6.5 
7.5 
ll.O 


6.0 
5.5 
5.0 
4.9 
4.6 

5.5 
7.1 
7.2 
8.3 
9.1 

9.8 
10.4 
10.6 
10.7 
10.1 

9.1 
8.1 
7.3 
6.3 
5.8 

5.6 
5.4 
6.4 
7.7 
8.2 

8.6 
9.0 
9.8 
11.6 
12.4 
12.8 


12.3 
12.4 
14.5 
14.5 
13.1 

12.4 
13.5 
14.6 
15.0 
14.0 

13.1 
12.3 
14.1 
13.7 
13.9 

14.1 
14.1 
13.9 
13.7 
12.2 

11.4 
10.6 
10.8 
12.2 
14.0 

16.5 
16.7 
19.9 
20.0 
19.2 
18.7 


13.5 
12.7 
11.9 
11.8 
11.4 

11.2 
10.8 
10.8 
10.5 
10.5 

10.5 
10.9 
11.8 
13.3 
16.4 

19.3 
21.0 
22.4 
23.6 
24.6 

25.0 
26.7 
28.0 
28.5 
28.8 

29.0 
28.4 
26.6 
23.5 
18.7 
15.0 


20.9 
22.6 
24.0 
25.9 
27.7 

27.9 
28.3 
28.6 
28.9 
29.3 

30.3 
31.3 
33.0 
32.6 
33.3 

34.1 
84.4 
34.6 
34.7 
84.9 

35.3 
35.7 
36.1 
36.0 
35.9 

35.1 
34.2 
33.3 


11.9 
11.5 
10.4 
8.5 
7.7 

7.3 
7.3 
9.8 
12.8 
14.6 

15.0 
15.1 
14.5 
14.5 
14.4 

14.1 
13.5 
12.5 
11.5 
11.6 

12.0 
13.1 
14.4 
15.2 
15.2 

14.5 
13.6 
12.0 
11.3 


32.6 
31.7 
30.7 
30.5 
29.8 

28.5 
29.1 
30.2 
32.4 
36.5 

37.8 
38.2 
38.0 
37.7 
37.4 

37.4 

37.1 
37.0 
37.8 
36.5 

36.0 
33.6 
32.0 
31.3 
31.1 

28.9 
22.5 
19.9 
18.7 
19.4 
21.4 


10.4 
9.4 
8.7 
8.4 
7.7 

7.1 
7.1 
7.0 
6.9 

8.8 

9.6 
9.7 
9.5 
9.4 
9.8 

10.0 
9.6 
9.4 
9.4 
9.9 

11.5 
12.2 
13.8 
16.1 
14.6 

15.0 
14.6 
14.0 
13.9 
13.9 
13.3 


24.4 
25.9 
27.0 
26.4 
25.5 

24.5 
23.1 
21.7 
20.9 
18.5 

18.5 
18.9 
19.2 
19.1 
18.2 

17.1 
16.5 
16.2 
16.1 
14.8 

13.8 
13.3 
12.8 
12.2 
12.1 

11.8 
11.4 
12.2 
10.1 
10.6 


13.2 
13.1 
15.6 
19.0 
20.8 

22.1 
24.3 
29.2 
31.4 
32.1 

33.2 
35.5 
35.6 
35.8 
36.8 

35.7 
35.1 
35.1 
34.4 
33.1 

33.1 
32.6 
32.0 
31.0 
31.3 

31.7 
28.9 
26.7 
24.6 
22.5 


8.8 
8.4 
8.1 
7.6 
7.1 

6.1 
6.4 
6.1 
5.8 
5.6 

5.4 
6.1 
5.0 
4.8 
4.7 

4.6 
4.5 
4.4 
4.3 
4.2 

4.1 
4.6 
4.7 
4.6 
4.6 

4.3 
4.3 
5.4 
5.6 
6.9 
6.9 


19.2 
19.3 
16.0 
15.1 
12.8 

11.6 
10.6 
10.0 
9.4 
10.3 

10.3 
11.1 
11.5 
8.2 
7.4 

7.5 
7.1 
6.6 
7.3 
8.7 

9.6 
9.6 
9.1 
8.9 
8.7 

8.5 
8.0 
7.9 
8.2 
9.2 
9.6 


4.0 
4.0 
3.7 
4.5 
5.1 

5.1 
4.9 
4.8 
4.4 
4.2 

4.7 
6.5 
6.6 
6.7 
6.8 

6.0 
7.3 
7.5 
6.7 
7.0 

7.2 
7.0 

7.7 
8.1 
8.3 

7.8 
6.2 
6.1 
6.0 
6.4 


8.0 
7.6 
9.1 
9.1 
10.3 

11.1 
10.0 
9.8 
10.6 
10.9 

10.6 
10.0 
9.4 
9.0 
8.6 

8.2 
7.9 
7.1 
6.2 
6.8 

6.4 
6.2 
6.2 
6.3 
6.8 

7.3 
7.8 
8.2 
8.0 
7.1 


6.3 
6.6 
4.8 
4.3 
4.0 

3.8 
3.6 
3.6 
3.6 
3.7 

3.7 
3.7 
3.7 
3.7 
3.9 

4.2 
3.9 
3.8 
3.7 
3.7 

3.3 
2.9 
2.8 
3.6 
3.9 

3.9 
3.8 
3.8 
3.7 
3.5 
4.1 


6.7 
5.9 
6.0 
6.8 
6.8 

7.8 
8.2 
8.7 
10.6 
15.3 

20.6 
22.1 
21.1 
19.7 
17.6 

16.2 
16.0 
14.2 
13.2 
11.6 

10.6 
10.0 
9.4 
7.9 
7.9 

7.4 
6.8 
6.4 
6.8 
6.6 
5.0 


6.0 
6.9 
8.2 
11.8 
12.6 

13.6 
15.0 
14.7 
14.6 
12.1 

8.1 
6.7 
6.8 
6.3 
4.8 

4.6 
4.2 
4.0 
3.9 
3.6 

3.5 
3.4 
3.4 
3.4 
3.3 

3.3 
3.7 
4.1 
4.9 
6.0 
6.8 


4.8 
4.8 
5.1 
5.2 

4.8 

4.6 
4.4 
4.3 
4.3 
4.4 

4.4 

4.3 
6.4 
6.6 

4.8 

4.0 
3.7 
3.6 
3.6 
3.8 

3.8 
3.8 
3.9 
3.6 
3.4 

3.5 
4.3 
4.4 
4.4 
4.2 
4.2 


6.9 
6.4 
5.9 
5.5 
5.1 

4.7 
4.2 
3.9 
3.0 
4.1 

4.4 

4.6 
4.6 
4.6 
4.2 

3.9 
8.7 
3.4 
3.1 
3.0 

2.9 
2.8 
2.7 
2.6 
2.4 

2.2 
2.1 
2.0 
1.9 
1.8 


4.5 
4.5 
4.2 
3.9 
3.7 

3.7 
3.9 
3.9 
4.2 
3.6 

2.9 
2.6 
2.6 
4.1 
4.0 

3.7 
3.4 
3.0 
2.7 
2.6 

3.0 
4.3 
5.5 
6.6 
6.1 

4.6 
4.3 
4.1 
3.5 
3.1 
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SURFACE   WATEB  SUPPLY,  1913,  PART  IH. 


Daily  gage  height,  in  feet,  of  Tennessee  River  at  Johnsanville,  Tenn.^for  the  yean  ending 
Sept.  30,  i^^iPl^— Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Bept 

1893. 
1 

3.1 
3.2 
3.4 
3.2 
2.7 

2.4 
2.2 
2.0 
1.9 
1.9 

1.8 
1.7 
1.6 
1.6 
1.6 

1.6 
1.5 
1.5 
1.5 
1.6 

1.4 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.2 
1.1 
1.1 
1.1 

2.6 
2.5 
2.4 
2.3 
2.0 

1.9 
1.8 
1.6 
1.9 

1.7 

1.8 
1.9 
2.0 
2.2 
2.0 

2.0 
2.0 
1.9 
1.0 
4.5 

4.1 
6.7 
5.0 
4.4 
3.7 

3.2 
2.7 
2.5 
2.6 
2.5 
2.4 

1.1 
1.1 
1.1 
1.3 
1.5 

1.6 
1.4 
1.5 
1.7 
1.6 

1.7 
2.8 
3.0 
4.1 
6.2 

6.5 
5.6 
5.1 
4.9 
5.0 

6.4 
6.9 
6.1 
6.0 
5.5 

5.0 
5.1 
5.5 
6.7 
5.0 

3.1 
3.1 
2.9 
2.8 
2.7 

2.6 
2.5 
2.4 
2.1 
2.0 

1.9 
1.8 
1.7 
1.6 
1.8 

1.9 
2.6 
3.8 
2.6 
2.4 

2.3 
2.3 
2.4 
2.6 
2.5 

2.3 
2.3 
2.2 
2.2 
2.2 

4.9 
6.2 
6.7 
5.9 
6.0 

0.1 
5.9 
6.0 
5.8 
6.7 

5.5 
6.4 
5.3 
8.9 
9.2 

9.4 

13.8 
15.5 
17.5 
17.1 

16.5 
17.0 
17.2 
16.6 
15.8 

15.0 
13.8 
11.6 
10.0 
9.1 
7.6 

2.2 
2.3 
2.6 
2.7 
2.8 

3.4 
4.8 
4.5 
4.3 
4.2 

4.4 
4.2 
4.0 
3.8 
3.7 

3.8 
4.4 
6.1 
5.3 

4.8 

4.6 
4.4 
3.7 
3.7 
3.6 

3.6 
3.4 
3.2 
3.0 
2.8 
2.7 

12.2 
12.6 
13.1 
10.8 
9.6 

8.5 
8.0 
7.5 
6.3 
6.8 

6.6 
5.8 
5.2 
5.0 
4.7 

4.2 
4.1 
5.8 
3.6 
3.5 

3.1 
3.1 
3.1 
3.1 
3.2 

3.3 
8.7 
4.4 
4.0 
5.2 
6.1 

2.7 
2.6 
2.6 
2.7 
2.9 

3.8 
4.0 
6.2 
7.0 
6.9 

8.1 
11.1 
13.4 
13.4 
12.1 

11.6 
12.2 
13.3 
11.9 
10.0 

9.3 
10.7 
11.0 
10.9 
10.7 

10.6 
9.5 
9.5 
8.2 
7.7 
7.4 

6.1 
6.2 
6.2 
10.4 
10.5 

10.5 
10.4 
10.0 
8.2 
8.2 

7.9 
8.0 
10.8 
18.8 
16.6 

19.6 
23.6 
27.7 
30.1 
82.0 

33.4 
33.6 
33.5 
33.5 
33.6 

33.6 
33.5 
33.2 

7.1 
6.6 
6.4 
13.3 
20.6 

24.0 
24.8 
26.4 
29.0 
30.1 

31.0 
31.0 
81.1 
31.1 
30.7 

29.9 
26.7 
26.7 
26.7 
18.3 

16.2 
14.5 
13.6 
12.8 
12.1 

11.6 
11.2 
11.0 

82.8 
80.1 
28.8 
24.2 
19.2 

15.0 
14.4 
13.2 
12.8 
12.0 

11.8 
12.8 
13.8 
16.1 
15.6 

15.6 
15.2 
14.5 
13.0 
11.4 

10.4 
9.2 
9.1 
9.5 

8.7 

8.7 
8.7 
9.0 
9.2 
8.8 
8.5 

10.7 
10.8 
10.7 
10.4 
10.2 

10.8 
11.9 
12.7 
12.8 
12.4 

11.6 
10.9 
10.4 
10.0 
9.6 

9.2 
9.1 
10.1 
11.4 
13.9 

15.4 
16.4 
15.6 
16.1 
17.4 

17.6 
16.4 
15.2 
13.6 
10.9 
9.6 

8.8 
7.8 
6.9 
6.6 
6.5 

6.5 
6.4 
6.3 
12.0 
16.6 

16.6 
19.9 
16.6 
14.3 
20.4 

24.6 
29.4 
29.9 
29.0 
27.0 

23.8 
21.2 
17.0 
13.2 
11.8 

10.9 
11.3 
12.4 
13.0 
13.4 

9.6 
8.5 
10.7 
11.3 
13.9 

14.6 
14.6 
13.5 
12.2 
12.7 

14.3 
14.0 
13.0 
11.9 
11.4 

10.9 
10.5 
9.9 
9.1 
8.9 

8.2 
7.6 
6.9 
6.5 
6.1 

5.8 
6.4 
6.8 
5.2 
4.9 

13.8 
15.0 
16.0 
17.0 
18.2 

20.2 
22.5 
23.6 
24.0 
25.7 

26.2 
26.8 
27.0 
26.0 
23.8 

20.6 
17.9 
16.0 
14.5 
11.8 

11.2 
10.6 
10.1 
9.1 
8.5 

8.2 
7.4 
7.6 
7.9 
10.6 
12.0 

4.8 
4.6 
4.4 
4.3 
4.4 

4.4 
4.2 
4.3 
4.5 

4.8 

4.8 
4.6 
4.5 
4.6 
4.7 

5.1 
5.3 
6.1 
4.7 
4.4 

4.1 
4.4 
4.6 
4.7 
4.9 

6.4 
6.9 
6.1 
6.0 
6.7 
5.8 

18.0 
21.8 
26.0 
26.0 
24.6 

22.8 
33.8 
23.8 
24.9 
24.8 

23.6 
23.0 
22.6 
20.0 
18.2 

16.9 
13.0 
10.1 
7.6 
6.6 

6.5 
6.4 
6.1 
6.9 
6.7 

5.6 
5.6 
6.8 
5.9 
6.0 

4.8 
4.6 
4.1 
3.8 
8.5 

8.2 
8.0 
2.9 
2.8 
2.6 

2.5 
2.2 
2.1 
2.0 
1.9 

1.9 
1.9 
1.8 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
2.6 

2.2 
2.2 
2.2 
2.3 
2.2 

5.6 
4.6 
4.6 
4.3 
4.2 

3.9 
3.8 
4.8 
4.1 
3.9 

3.8 
3.8 
8.6 
3.4 
3.4 

3.2 
3.0 
2.8 
2.8 
2.8 

2.7 
2.6 
2.5 
2.5 
2.6 

2.6 
3.1 
3.6 
8.8 
8.8 
8.2 

2.1 
2.0 
2.0 
2.3 
2.9 

8.3 
8.6 
4.0 
4.3 
4.0 

3.5 
3.0 
3.7 
2.6 
2.6 

2.8 
2.8 
2.6 
3.4 
2.6 

3.1 
3.2 
2.9 
2.6 
2.6 

2.9 
8.1 
8.2 
3.0 
8.3 
3.8 

3.8 
3.6 
3.6 
3.4 
3.5 

3.4 
3.4 
3.5 

2.7 
2.8 

2.9 
3.0 
8.0 
3.1 
8.1 

3.1 
8,0 
8.0 
2.7 
2.6 

2.6 
2,8 
3.7 
3.8 
3.4 

2.2 
2.2- 
2.0 
1.9 
1.6 
1.4 

3.2 
8.0 
3.0 
3.1 
3.1 

2.8 
2.5 
2.3 
2.2 
2.1 

2,1 
2.1 
2.0 
1.9 
1.9 

1.8 
l.C 
1.4 
1.4 
L4 

2.1 
2.9 
2.8 
8.0 
8.2 

3.6 
4.2 
4.4 
8.9 
8.5 
8.1 

1.3 

2 

1.2 

8 

3.4 

4 

3.4 

5 

3.4 

6 

3.7 

7 

4.8 

8 

4.8 

9 

4.8 

10 

4.5 

11 

4.3 

12 

4.0 

13 

4.2 

14 

4.5 

15 

4.6 

16 

4.6 

17 

4.5 

18 

8.1 

19 

9.2 

20 

8.8 

21 

7.7 

22 

6.5 

23 

5.5 

24 

4.5 

26 

4.1 

26 

3.9 

27 

3.5 

28 

3.2 

29 

3.0 

30 

2.8 

31 

1894. 
1 

2.8 

2 

2.6 

3 

2.4 

4 

2.3 

6 

2.5 

6 

2.7 

7 

2.7 

8 

2.5 

9 

2.3 

10 

1.8 

11 

1.6 

12 

1.6 

13 

1.6 

14 

1.5 

16 

1.3 

16 

1.3 

17 

1.3 

18 

1.3 

19 

1.4 

20 

1.7 

21 

l.S 

22 

l.S 

23 

1.8 

24 

1.7 

25 

1.5 

26 

1.2 

27 

1.0 

28 

1.0 

29 

1.0 

30 

1.0 

31 
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Dsi^  gagt  hnfj^^  infeetj  of  TenntMsee  River  ai  Jokruonville,  Tenn,y  for  the  yean  endmg 
Sept,  SO,  2^6-i9i^— CJontinued. 


i>.x.    ! 

Oct. 

Nw. 

I>«c 

Jan. 

Feb. 

Mar. 

Apr. 

M*y. 

June. 

JUy. 

Aug. 

Sept 

U96. 
1 

0.0 

.3 
.3 
.3 
.3 
.6 

:? 
:l 

.5 

.4 
.3 
.3 
.4 

.S 

1.0 

.9 
.8 
.6 
.6 

.4 

.3 
.3 

.a 

.2 
.2 

.3 
.2 
.2 
.2 
.1 

.1 
.1 
.1 
.1 
.1 

.1 
.1 
.1 
.1 
.1 

.1 
.1 
.1 
.1 
.1 

.1 
.1 
.0 
.0 
.0 
.0 

.3 

.1 
.1 
.1 

.3 
.4 

.6 
.8 
.8 

.7 
.7 
.6 
.5 
.6 

.4 
.4 
.4 

.5 
.6 

.5 
.6 
.4 
.4 

.6 

.6 
.6 
.6 
.6 
.6 

:S 

.2 
.2 
.2 

.3 
.3 
.8 
.6 
.6 

.8 
.9 
.9 
.9 
.8 

.8 
.7 
.9 
1.2 
1.3 

1.3 
1.2 
1.0 
1.0 
.9 

.8 
.8 
.8 
.8 
.8 

0.6 
.6 
.6 
.6 
.6 

.6 
.6 
.0 
.8 
1.0 

1.8 
1.2 
1.6 
1.8 
2.2 

8.9 
7.4 
9.0 
9.2 
8.4 

7.1 
6.8 
4.8 
4.1 
3.5 

3.2 
3.1 
2.9 
3.4 
3.7 
4.4 

.8 

.9 

.9 

1.2 

1.3 

1.4 
1.3 
1.2 
1.1 
1.0 

1.0 
1.0 
l.l 
1.1 
1.0 

1.0 
1.0 
1.0 
1.0 
1.2 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
2.7 
8.0 
11.9 
10.9 
8.8 

0.1 
7.0 
6.7 
6.8 
4.9 

4.4 
8.9 
4.2 
6.6 

lao 

11.8 
14.2 
17.3 
19.3 
20.7 

21.2 
23.6 
24.8 
26.6 
25.0 

2S.4 
21.0 
19.6 
18.6 
17.3 

16.2 
15.6 
15.6 
15.5 
14.6 
13.6 

7.6 
7.0 
6.6 
6.2 
6.9 

6.7 
5.5 
5.4 
5.5 
5.6 

5.7 
5.3 
5.1 
4.7 
4.4 

4.1 
3.9 
3.7 
3.3 
3.4 

3.3 
3.2 
3.1 
3.2 
3.5 

4.2 
5.0 
5.9 
5.7 
7.9 
8.0 

11.8 
12.2 
11.6 
10.7 
10.2 

9.8 
9.6 
9.3 
9.5 
9.8 

9.4 
0.1 
8.1 
7.1 
6.3 

6.8 
6.6 
6.3 
6.2 
5.3 

5.4 
5.7 
6.1 
6.5 
6.8 

6.9 
7.3 
7.6 

8.0 
12.3 
19.9 
24.1 
26.9 

96.5 
26.4 
23.9 
22.0 
21.0 

20.8 
20.7 
20.1 
20.1 
20.3 

20.5 
20.0 
10.3 
18.5 
17.3 

15.6 
13.3 
11.6 
lOO 
8.8 

8.1 
7.1 
6.4 
6.1 

7.6 
7.7 
8.2 
10.2 
12.3 

14.0 
16.0 
17.6 
18.8 
18.8 

17.3 
16.0 
13.8 
12.4 
13.2 

15.3 
15.3 
16.4 
16.0 
17.1 

20.3 
23.1 
24.7 
23.6 
24.1 

34.1 
34.1 
33.9 
23.0 
20.6 
17.6 

6.0 
6.0 
5.9 
6.7 
5.5 

6.7 
7.3 
8.8 
0.1 

8.6 

7.6 
6.8 
6.2 
5.0 
6.0 

6.5 
9.6 
13.3 
15.5 
17.2 

19.2 
20.6 
20.0 
20.6 
19.5 

17.6 
15.5 
13.5 
11.0 
U.O 
10.6 

14.3 
11.6 
11.4 
10.6 
0.7 

0.0 
8.4 
8.3 
8.8 
10.1 

11.0 
12.8 
13.1 
13.3 
13.2 

12.6 
11.6 
10.7 
10.4 
0.8 

0.7 
10.8 
11.6 
11.3 
10.4 

0.0 

8.7 
8.6 
8.7 
8.7 

12.6 
10.0 
10.7 
22.6 
24.2 

24.0 
25.5 
26.0 
26.6 
27.2 

27.0 
28.3 
27.7 
24.8 
10.4 

13.8 
10.4 
8.5 
7.4 
6.8 

6.3 
5.0 
5.8 
5.6 
6.5 

5.3 
5.6 
6.3 
7.2 
7.6 

8.4 
8.1 
7.7 
7.4 
7.0 

6.6 
6.0 
6.3 
6.0 
7.1 

7.7 
8.3 
8.0 
0.3 
0.2 

0.0 
8.0 
8.8 
8.5 
8.1 

7.6 
7.0 
6.7 
6.6 
6.4 

6.3 
6.0 
6.2 
7.2 
8.3 
8.6 

7.3 
7.6 
7.5 
7.1 
6.6 

6.1 
6.8 
5.4 
5.2 
5.2 

5.0 
4.8 
4.5 
4.3 
3.0 

3.6 
3.3 
2.9 
2.9 
2.9 

2.0 
2.0 
2.8 
2.8 
2.7 

2.6 
2.6 
2.8 
3.3 
3.5 
3.6 

8.2 
7.7 
7.0 
6.4 
6.0 

6.7 
6.1 
4.6 
4.3 
4.1 

4.0 
4.2 
4.3 
4.2 
8.0 

3.6 
3.6 
3.3 
3.2 
3.1 

8.2 
3.3 
3.3 
3.1 
2.9 

2.0 
2.0 
2.8 
2.7 
2.6 

3.5 
.     3.5 
8.3 
8.0 
2.8 

2.7 

3.1 
4.0 
4.8 
5.0 

4.7 
4.3 
4.2 
4.5 
5.5 

5.7 
6.5 
4.6 
4.3 
3.8 

3.3 
3.0 
2.8 
2.7 
2.9 

3.0 
3.3 
3.1 
3.5 
3.6 

2.6 
2.6 
2.6 
8.3 
6.0 

6.7 
5.9 
6.2 
6.5 
6.9 

6.9 
7.6 
7.4 
6.9 
6.3 

6.7 
6.4 
5.1 
4.6 
4.5 

4.7 
4.4 
3.7 
3.5 
3.3 

3.1 
3.0 
2.7 
2.5 
2.4 
2.9 

8.1 
2.5 
2.3 
2.2 
2.5 

3.6 
4.2 
4.2 
4.0 
3.9 

3.9 

4.6 
8.0 
12.3 
15.2 

16.0 
14.9 
13.3 
13.0 
12.5 

12.2 
12.2 
11.7 
10.1 
8.4 

7.3 
7.5 
8.0 
7.9 
8.1 
9.4 

6.6 
7.6 
6.7 
6.6 
4.6 

8.8 
3.7 
3.0 
2.8 
2.7 

2.4 

2.6 
2.7 
2,8 
2.8 

2.4 
2.4 
2.4 
2.9 
2.4 

2.4 
2.7 
3.9 
6.3 
6.7 

6.5 
5.2 
4.7 
4.3 
4.1 
3.9 

9.8 
8.5 
7.2 
6.0 
5.2 

4.6 
4.2 
4.0 
3.8 
3.8 

3.8 
3.7 
3.3 
3.0 
2.7 

2.5 
2.4 
2.4 
2.3 
2.3 

2.2 
2.1 
2.1 
2.1 
2.0 

1.9 
1.8 
1.7 
1.6 
1.6 
1.6 

3.6 

J 

3.3 

3 

3.0 

4 

3.0 

S 

3.0 

% 

7 

C.. '.'.'.'." '.'.'.'. 
W 

2.9 

2.8 
2.7 
2.6 
2.5 

n 

li. 

0 

M 

U 

2.4 
2.9 
3.0 
2.7 
2.8 

K 

2.0 

1* 

1.8 

B 

1.9 

» 

»                  -    ... 

2.3 
2.5 

a 

2.3 

a 

2.0 

8 

1.8 

n 

1.6 

s 

1.4 

K 

1.8 

n 

1.2 

B 

1.2 

»            

.9 

30 

.8 

U 

U06. 
1 

1.7 

a 

1.7 

3       

2.4 

4 

2.6 

i 

2.2 

6 

1.9 

1.6 

s 

1.3 

9 

1.2 

10 

1.0 

U 

.8 

U 

.7 

U 

.7 

14 

1.0 

U 

1.3 

U 

1.4 

n 

1.8 

IS 

1.1 

19 

.9 

» 

.7 

M 

.6 

a 

.6 

a 

.6 

>4.... 

.4 

% 

.4 

X 

.4 

r 

.3 

»... 

.4 

» 

». 

.4 
.5 

31..:.* 
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SURFACE   WATER  SUPPLY,  1913,  PART  m. 


Daily  gage  height y  in  feet,  of  Tenne$He  River  at  Johnsonville,  Tenn.^  for  the  yean  endmg 
Sept.  30,  1876-1913— Gontmned. 


Day. 

Oct 

Not. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1»7. 
1 

0.8 
1.1 
1.3 
1.2 
1.1 

1.3 
1.4 
1.5 
1.5 
1.6 

1.6 
1.4 
1.2 
1.0 

.8 

.6 
.5 
.4 
.4 
.3 

.3 
.5 
.6 
.7 
.7 

.7 
.7 
.5 
.5 
.4 
.3 

-  .1 

-  .1 

-  .2 

-  .2 

-  .2 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

.0 
.1 
.2 
.3 
.3 

.4 
.4 

.7 
.6 
.6 
.6 

0.3 
.3 
.3 
.3 
.3 

.3 
.3 
.5 

.7 
.7 

.6 

.8 

2.2 

3.9 

4.0 

4.5 
5.2 
5.8 
5.7 
5.1 

4.5 
3.9 
3.5 
3.0 
2.6 

2.5 
2.5 
3.9 
6.5 

8.8 

.6 
.6 
.5 
.4 
.2 

.1 
.1 
.1 
.1 
.3 

.4 

.5 
.6 
.6 
.5 

.4 
.4 

.5 
.5 
.5 

.5 
.4 
.2 
.1 
.1 

.1 

.0 

-  .1 

-  .1 

11.0 
10.9 
10.3 
10.9 
11.8 

12.4 
12.0 
10.5 
8.7 
7.4 

6.3 
5.5 
5.0 
4.8 
5.1 

6.6 
6.2 
6.6 
6.2 
6.6 

6.3 
4.7 
4.4 

4.6 
4.6 

4.5 
4.5 
3.8 
3.1 
3.3 
3.1 

.0 
.0 
.1 
.4 
1.4 

2.8 
3.5 
3.6 
3.7 

3.8 

3.7 
3.5 
3.2 
2.9 
2.7 

2.5 
2.3 
2.2 
2.0 
2.5 

5.0 
8.0 
11.2 
12.8 
13.3 

13.3 
12.9 
11.9 
9.9 
8.4 
7.2 

2.9 
2.8 
2.7 
2.6 
3.0 

3.4 

3.8 
3.8 
3.7 
3.6 

3.5 
3.4 
3.3 
3.4 
3.6 

4.0 
4.6 
6.0 
7.8 
9.7 

10.6 
10.6 
10.6 
10.4 
10.3 

9.6 
9.9 
8.3 
6.6 
6.6 
6.3 

6.3 
6.5 
4.9 
4.5 
4.1 

3.9 
3.6 
3.4 
3.3 
3.1 

3.1 

6.7 
7.4 
8.1 
12.8 

17.9 
22.3 
23.9 
23.0 
22.8 

24.4 
25.8 
28.8 
29.1 
28.9 

27.8 
26.4 
25.6 
25.1 
24.8 
24.3 

6.1 
6.6 
6.9 
7.3 
8.2 

10.6 
12.0 
13.6 
14.6 
16.0 

16.3 
16.8 
16.2 
16.3 
15.4 

14.1 
12.7 
12.2 
11.9 
11.9 

10.7 
10.1 
10.4 
11.4 
12.5 

15.0 
18.0 
20.1 

23.8 
22.0 
19.3 
16.2 
13.5 

11.0 
9.4 
7.8 
6.7 
6.0 

6.5 
5.3 
5.1 
5.0 
4.8 

4.6 
4.4 
4.3 
4.2 
4.1 

4.0 
3.8 
3.7 
3.6 
3.5 

3.5 
3.4 
4.0 

21.8 
28.1 
24.2 
26.4 
36.0 

24.9 
22.9 
22.9 
24.0 
26.3 

26.4 
27.7 
29.3 
31.2 
32.8 

83.7 
34.8 
36.0 
37.5 
40.5 

43.7 
46.2 
47.4 
48.0 
47.7 

47.2 
46.6 
45.7 
44.7 
43.6 
42.1 

4.3 
4.4 
4.4 

4.2 
4.0 

3.7 
3.6 
3.4 
3.4 
3.3 

3.4 
3.4 
3.4 
3.5 
4.0 

4.8 
5.8 
7.8 
8.6 
8.9 

8.7 
8.2 
7.8 
7.6 
7.9 

7.8 
7.9 
8.0 
10.3 
11.6 
13.6 

40.1 
38.6 
36.2 
84.0 
82.6 

82.1 
32.0 
32.0 
32.  a 
81.1 

30.5 
30.1 
29.8 
29.5 
28.8 

26.9 
24.0 
20.6 
17.6 
15.4 

14.0 
12.8 
11.9 
10.9 
9.9 

9.5 
8.6 
8.0 
7.5 
7.2 

15.0 
15.5 
16.6 
18.7 
20.6 

21.5 
21.7 
21.2 
20.5 
19.7 

19.2 
18.2 
17.2 
15.8 
14.6 

13.6 
12.5 
11.8 
11.3 
11.4 

13.8 
15.4 
15.1 
13.9 
12.4 

11.3 
10.7 
10.4 
9.9 
9.4 

8.8 
8.3 
7.8 
7.3 
7.0 

7.0 
7.8 
8.9 
8.9 
8.6 

8.0 
7.8 
8.0 
9.7 
12.1 

14.8 
17.0 
18.6 
19.6 
19.6 

18.1 
15.2 
12.0 
9.6 
8.0 

7.0 
6.4 
6.9 
6.6 
6.3 
4.8 

9.0 
8.8 
8.5 
8.0 
7.6 

7.0 
6.6 
6.2 
6.8 
5.4 

6.0 
4.7 
4.4 
4.3 
4.2 

4.2 
4.2 

4.0 
3.8 
3.6 

3.6 
4.9 
4.8 
3.4 
4.0 

3.7 
3.4 
3.1 
3.0 
3.0 
3.3 

4.5 
4.4 
4.2 

4.1 
4.0 

4.0 
4.0 
4.0 
4.0 
3.9 

3.8 
3.8 
8.9 
3.8 
4.1 

4.6 
4.7 
4.3 
3.8 
3.5 

3.3 
3.3 
3.1 
2.9 
3.0 

3.6 
3.9 
4.1 
4.4 

4.8 

3.9 
4.3 
4.0 
3.6 
3.1 

2.9 
2.6 
2.6 
2.3 
1.8 

1.6 
1.7 
1.7 
1.6 
1.5 

1.4 
1.5 
1.7 
1.8 
1.8 

1.8 
1.9 
2.0 
2.4 
3.4 

4.6 
4.9 
4.7 
4.1 
3.6 

4.8 
4.8 
4.9 
4.7 
4.3 

4.0 
3.7 
3.6 
8.3 
3.3 

3.3 
8.3 
3.5 
3.8 
3.8 

3.9 
3.9 
3.8 
8.8 
3.7 

4.2 

5.5 
6.1 
6.0 
5.8 

5.7 
5.4 
5.6 
7.1 
9.2 
9.6 

3.0 
2.6 
2.3 
2.0 
2.0 

1.9 
1.9 
1.9 
1.7 
2.2 

2.4 
2.0 
1.7 
1.8 
2.0 

1.4 
2.6 
2.6 
2.5 
2.4 

2.8 
3.7 
3.9 
3.6 
3.6 

3.2 
3.0 
3.4 
4.0 
4.6 
4.6 

8.2 
6.7 
6.6 
4.7 
4.1 

3.6 
8.3 
3.3 
3.4 
3.2 

3.3 
3.5 
3.6 
4.1 
4.4 

4.1 
3.7 
3.3 
2.9 
2.6 

2.2 
2.2 
2.2 
2.3 
2.8 

2.3 
2.3 
2.8 
2.4 
2.4 
2.1 

5.5 
6.9 
5.9 
7.0 
7.6 

7.6 
6.7 
5.6 
6.0 
0.9 

13.0 
13.6 
12.3 
10.7 
10.2 

11.3 
12.6 
13.3 
12.7 
11.1 

9.0 
7.6 
6.1 
6.6 
5.1 

4.9 
4.5 
4.5 
3.9 
8.7 
3.2 

2.0 
1  9 

2 

3 

I  9 

4 

1  7 

6 

1  6 

4 

1.3 
1  1 

7 

8 

1  1 

9 

1.0 

10 

8 

11 

8 

12 

.7 

13    

7 

14 

.6 

15 

.5 

16 

.4 

17 

.4 

18 

.3 

19 

.2 

ao 

.1 

21 

.1 

22   

1 

23 

.1 

24 

.0 

25 

0 

26 

27 

1 

28 

.1 

29 

—  .1 

30 

—  .1 

31 

1898. 
1 

3.1 

2 

3  0 

3 

3.0 

4 

3.0 

6 

2.9 

6 

2.8 

7..     

7  8 

8 

9       ..  .. 

13.0 
15.6 

10 

16.5 

11 

15.4 

12 

12.7 

13 

10.1 

14 

8.0 

15 

6.8 

10 

5.9 

17 

5.3 

18 

4.6 

19 

4.1 

20 

3.7 

21 

3.4 

22 

3.3 

23 

3.3 

24 

3.1 

25 

3.1 

26 

3.0 

27 

3.2 

28 

3.8 

29 

4.4 

30 

5.1 

31 
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DoQif  gage  height,  in  feet ,  of  Tennessee  River  at  Johnsonville,  Tenn.,  for  the  yean  ending 
Sept,  SO,  187&-1913—Contlaued. 


Dmy. 

Oct 

Nov. 

D«J. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1809. 

5.3 
4.8 
4.0 
3.6 
3.1 

2.7 
2.6 
2.6 
6.9 
11.1 

12.2 
10.9 
9.1 
7.9 
6.7 

6.0 
5.3 
5.0 
4.7 
4.5 

4.2 
4.4 
6.2 
6.6 
7.9 

8.0 
7.6 
6.8 
6.7 
6.2 
6.0 

.3 
.3 
.8 
.2 
.2 

.2 
.2 
.2 

.1 
.1 

.0 
.0 
.0 

.1 
.1 

.2 
.5 
.7 

:l 

.6 
.6 
.4 
.3 
.3 

.2 
.1 
.1 
.1 
.1 
.1 

6.7 
5.0 
4.7 
4.3 
3.9 

3.7 
3.6 
3.4 
3.2 
3.4 

3.6 
3.7 
3.8 
3.8 
3.9 

4.0 
4.3 
4.0 
4.0 
3.9 

3.7 
3.7 
4.1 
4.8 
5.8 

6.6 
6.9 
6.7 
6.5 
6.0 

.1 
.1 
.0 
.0 
.0 

.0 
.0 
.1 
.1 
.1 

.1 
.3 
.4 
.6 
.4 

.4 
.4 

.3 
.3 
.2 

.2 
.2 
.2 
.3 
.4 

.4 
.5 
.7 
1.0 
1.3 

6.6 
6.1 
4.9 
4.9 

4.8 

4.9 
6.2 
6.3 
6.6 
5.6 

5.8 
6.7 
6.5 
6.2 
6.0 

4.6 
4.3 
4.0 
3.9 
4.6 

4.5 
6.0 
6.9 
6.7 
7.0 

6.7 
6.2 
6.7 
5.5 
6.3 
5.3 

1.4 
1.4 
1.4 
1.3 
1.2 

1.2 
1.0 
.9 
.9 
.9 

1.1 
1.7 
6.6 
7.3 
&1 

9.0 
9.2 
8.6 
7.9 
7.9 

8.7 
9.0 
8.3 
8.1 
9.0 

10.1 
10.3 
10.2 
9.4 
&6 
7.6 

6.3 
6.2 
5.2 
5.1 
5.5 

6.7 
10.6 
16.4 
20.2 
22.4 

23.4 
23.1 
23.1 
23.9 
22.6 

20.0 
17.6 
15.3 
13.7 
12.5 

11.6 
10.6 
9.0 
9.9 
10.6 

10.4 
11.3 
11.5 
11.1 
10.2 
9.4 

6.8 
6.2 
6.6 
4.9 
4.3 

8.7 
3.1 
2.7 
2.4 
2.2 

2.0 
3.2 
6.6 

8.7 
10.2 

U.O 
11.4 
10.9 
10-4 
9.9 

10.7 
11.9 
13.0 
13.3 
12.7 

11.6 
10.5 
8.9 
8.0 
7.0 
6.2 

8.4 
7.7 
7.9 
8.5 
11.6 

17.0 

26.7 
27.2 

27.4 

27.8 
28.1 
28.5 
28.9 

29.4 
29.6 
29.4 
27.4 
22.2 

20.6 
18.0 
16.8 
16.3 
15.4 

16.0 
19.3 
23.0 

5.6 
5.1 
4.7 
4.4 
4.0 

3.7 
4.2 
5.1 
10.0 
10.7 

10.8 
11.5 
11.6 
12.5 
15.0 

17.2 
19.0 
20.3 
21.0 
21.3 

20.6 
18.7 
15.7 
13.5 
12.5 

12.0 
11.9 
11.8 

26.3 
26.1 
26.0 
26.5 
26.6 

25.0 
26.6 
23.8 
22.8 
22.0 

28.4 
23.9 
24.6 
24.1 
23.4 

26.2 
27.6 
29.3 
81.3 
32.0 

84.4 

35.8 
86.6 
37.3 
37.9 

3&2 
38.6 
38.7 
39.1 
39.6 
39.7 

11.7 
12.3 
13.0 
13.0 
12.7 

12.6 
13.2 
14.3 
15.6 
16.7 

17.3 
17.7 
18.1 
18.3 
17.9 

16.6 
14.7 
12.8 
11.4 
10.0 

11.3 
13.0 
13.9 
14.6 
15.6 

17.2 
18.6 
18.7 
17.6 
16.8 
14.4 

3&0 
36.7 
86.8 
34.4 
32.8 

31.1 
29.3 
20.4 
25.5 
24.5 

23.8 
23.4 
22.7 
21.4 
10.6 

15.4 
15.3 
13.4 
12.3 
11.3 

ia4 

0.7 
0.1 
0.0 
10.0 

11.6 
13.8 
14.2 
14.0 
13.3 

13.3 
12.3 
11.1 
10.6 
10.0 

0.5 
0.3 
0.3 
0.6 
0.7 

10.3 
14.3 
.   17.0 
19.3 
19.1 

17.6 
15.6 
15.2 
20.6 
24.1 

26.7 
28.1 
29.1 
28.9 
28.0 

26.6 
24.0 
21.2 
18.3 
16.5 

12.3 
11.2 
9.9 
9.0 

8.7 

7.8 
7.2 
6.9 
6.6 
7.0 

8.0 
8.9 
10.4 
11.1 
11.1 

10.6 
9.7 
9.2 
8.9 
8.6 

8.2 
7.5 
6.8 
6.1 
5.8 

6.4 
6.0 
4.8 
4.5 
4.3 
4.1 

13.3 
11.8 
10.6 
9.7 
8.6 

7.7 
7.0 
6.4 
6.2 
6.0 

6.9 
5.6 
5.2 
4.9 
4.7 

4.4 
4.2 
4.1 
4.0 
4.0 

4.0 
3.9 
3.9 
3.4 
6.0 

5.1 
4.7 
4.2 
3.8 
3.9 
4.2 

4.0 
8.8 
3.7 
8.7 
8.6 

8.6 
8.6 
8.6 
8.8 
8.8 

8.6 
3.6 
8.3 
8.1 
8.0 

3.2 
3.6 
4.3 
4.8 
5.0 

6.1 
6.1 
4.7 
4.2 
3.8 

3.6 
8.1 
2.9 
2.6 
2.6 

4.6 
4.6 
4.7 
6.2 
6.2 

7.7 
8.9 
10.6 
11.6 
11.6 

11.2 
10.4 
9.5 
8.7 
10.1 

11.1 
10.9 
10.5 
10.1 
9.9 

9.2 
9.2 
11.6 
13.6 
16.6 

19.4 
23.9 
26.7 
29.1 
29.6 

2.2 
2.2 
2.6 
2.6 
2.6 

2.6 
2.4 
2.4 
2.2 
1.9 

1.7 
1.6 
1.6 
1.8 
1.7 

1.6 
1.6 
1.6 
1.6 
1.4 

1.3 
1.3 
1.3 
1.8 
2.6 

2.7 
2.9 
3.0 
3.6 
3.6 
3.4 

28.6 
26.6 
23.6 
19.8 
17.0 

14.7 
12.2 
10.0 
8.6 
7.5 

6.7 
6.2 
5.6 
5.3 
5.2 

6.0 
4.7 
4.3 
4.0 
3.9 

3.8 
4.6 

4.1 
3.8 
3.7 

3.9 
3.9 
3.8 
5.6 
7.0 
5.8 

8.1 
8.1 
8.6 
8.6 
8.7 

8.6 
3.0 
2.6 
2.3 
2.1 

1.9 
1.9 
1.8 
1.7 
1.7 

1.6 
1.6 
1.4 
1.6 
1.4 

1.4 
1.6 
1.8 
1.8 
1.6 

1.3 
1.2 
1.1 
.9 
.9 
.7 

6.0 
7.2 
7.5 
7.0 
6.2 

6.6 
4.8 
4.2 
3.8 
3.6 

2.9 
2.7 
2.4 
2.0 
1.9 

1.8 
1.7 
1.6 
1.6 
1.6 

1.7 
1.9 
1.8 
1.7 
1.6 

2.0 
1.8 
1.6 
1.6 
L5 
1.7 

a7 

2 

.6 

3 

.6 

4 

:4 

S 

.8 

6 

1.0 

7 

.9 

8 

1.3 

9 

1.6 

10 

1.4 

U 

1.4 

13 

1.3 

U 

1.1 

14 

1.0 

16 

.0 

16 

.7 

17 

.7 

18 

.7 

19 

.7 

90 

.8 

a 

.8 

23 

.7 

2g 

.6 

a 

.6 

35 

.4 

26 

.3 

17 

.2 

28 

.1 

30 

.1 

30 

.2 

31 

1900. 

2.3 

2 

2.8 

3 

2.8 

4 

2.6 

5 

2.3 

6 

7 

2.1 
1.8 

8 

1.7 

9 

1.7 

10 

1.6 

U 

1.6 

13 

1.3 

13 

1.1 

14 

.9 

15 

.8 

16 

.7 

17 

.6 

18 

.6 

19 

.8 

30 

1.0 

21 

1.8 

23 

2.8 

n 

3.5 

34 

3.9 

35 

3.9 

36 

3.6 

r 

3.1 

38 

2.3 

20 

1.8 

3D 

1.6 

n 
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SUKPAOB  WATER  SUPPLY,  1W3,  PART  m. 


Daily  gage  height,  in  feet,  of  Tennes$ee  River  at  John$onvilU,  Term.,  for  the  yean  enSng 
Sept.  SO,  i^6-i9i5— Continued. 


Day. 

Oct 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aa«. 

Sept 

IWl. 

1.8 
1.8 
1.7 
1.6 
1.6 

1.3 
1.3 
2.6 
2.7 
2.6 

2.5 
2.2 
2.9 
4.6 
6.1 

6.5 
4.8 
4.0 
3.6 
2.8 

2.2 
1.9 
2.0 
2.2 
2.5 

2.6 
2.6 
3.0 
3.4 
4.2 
6.0 

6.2 
6.3 
6.0 
4.7 
4.4 

4.3 
4.3 
4.2 
4.0 
4.0 

3.9 
3.8 
3.6 
3.6 
3.4 

3.4 
3.4 
3.4 
8.4 
3.5 

3.6 
3.6 
3.2 
3.1 

2.8 

2.7 
2.6 
2.3 
2.2 
2.2 
2.0 

6.1 
6.1 
4.3 
3.8 
3.1 

2.8 
2.6 
2.3 
2.3 
2.6 

3.0 
8.1 
3.1 
3.0 
2.6 

2.5 
2.1 
2.0 
1.9 
1.8 

7.2 
9.4 

a6 

7.5 

7.8 

8.8 
8.6 
9.6 
10.0 
13.5 

2.0 
2.0 
1.9 
1.9 
1.9 

1.9 
1.9 
1.8 
1.7 
1.7 

1.7 
1.7 

1.8 
1.8 
1.8 

1.8 
1.8 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.6 
1.6 
1.6 
1.6 

14.4 
15.0 
14.6 
12.7 
10.2 

8.1 
6.8 
6.0 
6.1 
7.0 

8.0 
8.0 
7.9 
7.1 
6.2 

5.6 
6.0 
4.6 
4.2 
3.8 

3.8 
3.8 
4.2 
4.9 
6.5 

5.9 
6.0 
6.5 
6.9 
6.8 
6.4 

1.8 

1.8 
1.9 
1.9 
1.8 

1.8 
1.8 
1.7 
1.8 
2.2 

2.5 
2.7 
2.9 

4.8 
7.3 

10.0 
15.1 
18.6 
20.6 
21.7 

22.4 
22.8 
22.4 
19.6 
15.0 

11.2 
9.5 
9.0 
10.8 
14.0 
18.0 

6.5 
6.0 
6.3 
6.4 
6.5 

6.6 
6.4 
6.2 
5.8 
5.6 

6.0 
9.2 
14.4 
19.5 
21.7 

22.8 
23.5 
23.9 
24.0 
23.5 

21.4 
17.3 
13.0 
10.7 
11.0 

11.7 
12.3 
11.6 
11.0 
10.4 
9.9 

20.9 
22.6 
23.7 
24.6 
25.4 

26.2 
27.0 
27.8 
28.5 
28.6 

27.0 
22.6 
16.4 
11.8 
9.3 

8.0 
7.2 
6.1 
6.3 
6.6 

6.7 
7.5 
8.5 
9.6 
9.8 

10.0 
12.3 
14.3 
16.7 
18.7 
21.8 

9.2 
9.2 
9.5 
1X0 
15.7 

17.7 
18.1 
17.7 
16.7 
15.5 

14.5 
13.7 
12.6 
11.0 
10.5 

9.8 
9.2 
8.9 
8.4 
7.8 

7.2 
6.7 
6.0 

5.8 
5.6 

6.2 
5.0 

4.8 

24.6 
26.4 
27.4 
27.5 
27.0 

26.8 
26.5 
26.2 
25.2 
23.0 

19.2 
15.2 
12.3 
10.2 
9.2 

8.8 
8.7 
8.4 
8.0 
7.8 

7.5 
7.0 
7.9 
8.2 
8.9 

9.9 
11.3 
13.0 

4.5 
4.5 
4.4 
4.2 
4.0 

4.0 
.4.4 
4.3 
4.2 
6.6 

9.6 
15.0 
18.2 
19.0 
18.4 

16.8 
16.5 
12.0 
10.0 
9.7 

7.7 
7.0 
7.0 
6.8 
6.6 

6.4 
6.4 
7.1 
9.0 
12.5 
16.6 

15.0 
18.3 
20.7 
22.0 
23.4 

24.6 
25.8 
27.1 
28.3 
29.2 

39.8 
30.4 
30.8 
30.8 
30.0 

28.2 
26.3 
22.0 
19.7 
18.5 

17.9 
17.6 
17.1 
16.2 
14.7 

13.0 
12.0 
12.0 
24.0 
30.4 
33.9 

17.7 
19.4 
20.0 
20.6 
21.0 

21.2 
21.7 
22.2 
22.5 
22.6 

21.9 
19.1 
16.8 
14.0 
11.9 

10.8 
10.4 
10.7 
12.2 
14.1 

17.9 
21.2 
23.8 
23.7 
24.1 

24.5 
24.7 
24.6 
24.2 
23.1 

36.0 
36.6 
36.6 
34.6 
83.2 

32.2 
31.4 
30.2 
28.0 
24.7 

20.9 
17.5 
15.0 
13.2 
11.6 

10.6 
10.0 
9.3 
8.9 

8.7 

8.2 
7.9 
7.5 
7.3 
7.0 

6.8 
6.4 
6.1 
6.1 
8.1 

21.3 
19.5 
17.4 
15.5 
13.6 

11.7 
10.2 
8.9 
7.8 
7.2 

6.6 
6.3 
6.2 
6.8 
6.7 

6.6 
6.4 
5.4 
5.3 
5.1 

6.1 
6.7 
5.8 
10.0 
14.0 

16.7 
18.7 
30.1 
21.4 
22.3 
22.7 

7.5 
7.0 
6.9 
6.9 
8.1 

9.4 
9.6 
8.8 
7.7 
6.9 

6.2 
5.8 
6.6 
5.5 
4.9 

4.9 

4.8 
4.6 
4.6 
4.3 

4.3 
4.2 
4.1 
3.9 
3.8 

3.8 
8.8 
3.8 
3.8 
3.7 
3.6 

22.1 
18.1 
17.9 
14.6 
13.0 

11.4 
10.1 
9.0 
8.0 

7.8 

8.0 
8.3 
8.1 
8.1 
8.2 

7.6 
6.9 
6.3 
6.1 
6.8 

7.8 
8.3 
8.3 
7.9 
7.5 

7.5 
8.2 
7.9 
7.5 
8.0 

6.2 

4.8 
4.1 
3.9 
8.8 

3.5 
8.0 
3.0 
2.9 
2.9 

2.8 
2.6 
2.6 
2.5 
2.5 

2.4 
2.3 
2.3 
2.3 
2.2 

2.2 
2.2 
2.3 
2.8 
3.3 

3.3 
3.1 
8.0 
2.8 
8.3 

8.2 
7.6 
6.8 
6.0 
5.6 

5.2 
5.2 
5.3 
5.1 
4.9 

4.6 
4.4 

4.5 

4.8 
6.1 

4.8 
4.3 
3.9 
3.6 
3.0 

3.1 
3.2 
3.3 
3.3 
3.1 

8.0 
2.9 
2.7 
2.6 
2.5 
2.2 

3.8 
3.8 
3.2 
8.9 
6.9 

7.8 
7.0 
6.4 
5.7 
4.9 

4.1 
3.6 
3.2 
2.9 
2.7 

2.6 
2.3 
2.6 
8.2 
3.6 

3.0 
3.0 
2.5 
2.3 
2.0 

1.9 
1.6 
1.5 
L5 
1.4 
1.5 

%0 
L9 
1.8 
1.8 
1.8 

1.8 
1.8 
2.1 
2.5 
2.3 

%0 
6.1 
8.2 
8.0 
7.5 

6.9 
8.3 
15.0 
19.5 
22.6 

24.9 
26.0 
26.7 
27.8 
27.5 

27.6 
27.2 
26.1 
24.0 
30.6 
16.8 

1.7 
1.8 
2.2 
2.7 
2.6 

2.1 
1.6 
1.4 
1.3 
1.4 

1.6 
1.5 
1.5 
1.2 
1.1 

1.2 
1.4 
1.4 
1.8 
1.1 

1.0 
.8 
.7 
.6 
.6 

.5 
.5 
.6 
.6 
.6 
.5 

18.8 

a 

12.0 

3 

ia8 

4 

8.1 

6 

9.8 

6 

9.5 

7 

9.3 

8 

9.2 

0 

8.5 

10 

7.6 

11 

6.7 

12 

5.9 

13 

5.4 

14 

5.3 

16 

6.0 

w 

6.8 

17 

8.4 

18 

10.4 

19 

11.7 

20 

12.7 

21 

12.3 

22 

11.8 

23 

11.0 

24 

lao 

26 

8.8 

26 

7.6 

27 

6.7 

28 

5.8 

29 

5.3 

30 

6.0 

31 

1902. 
1 

.5 

2 

.8 

3 

1.1 

4 

1.4 

6 

1.5 

6 

1.5 

7 

1.4 

8 

1.2 

9 

.9 

10 

.7 

11 

.6 

12 

.5 

13 

.5 

14 

.5 

16 

.4 

16 

.4 

17 

.4 

18 

.5 

19 

.7 

20 

.8 

21 

.9 

22 

.8 

23 

.7 

24 

.6 

26 

.6 

26 

.8 

27 

1.3 

28 

1.4 

29 

1.7 

30 

3.0 

31 
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l>eily  gage  height,  in  feet,  of  Tenneuee  River  at  JohnsonvilU,  Tenn.^for  the  yean  ending 
Sept,  30,  ISre-lBlS—ConiinvLed. 


Oct. 


Nov.     D«c. 


Jao. 


Feb. 


liar. 


Apr. 

May. 

June. 

July. 

Aug. 

22.2 

ia6 

5.4 

4.2 

2.4 

21.6 

9.9 

8.0 

4.3 

2,4 

20.8 

9.6 

ia4 

4.3 

2.0 

20.0 

9.4 

11.5 

4.3 

2.0 

19.4 

9.0 

13.8 

4.0 

1.9 

18.5 

8.4 

17.1 

4.0 

2.0 

17.0 

7.8 

18.7 

3.8 

2.4 

10.6 

7.4 

17.2 

3.6 

2,7 

15.6 

7.0 

15.7 

3.5 

3.5 

ie.2 

6.7 

14.2 

3.5 

3.8 

18.2 

6.5 

13.3 

3.6 

4.0 

20.0 

6.2 

13.1 

3.7 

3.9 

21.3 

6.0 

12.3 

3.7 

3.7 

22.8 

5.9 

11.5 

4.6 

3.6 

23.2 

6.4 

ia7 

5.0 

3.4 

25.6 

8.8 

9.5 

4.7 

3.1 

26.5 

10.4 

8.6 

4.6 

3.0 

26.9 

9.8 

7.7 

4.9 

3.0 

26.8 

8.5 

6.8 

5.1 

3.1 

26.5 

7.4 

6.1 

5.0 

3.4 

25.9 

7.1 

5.5 

4.9 

3.6 

25.0 

6.7 

4.9 

4.7 

3.6 

23.5 

6.1 

4.7 

4.5 

3.3 

21.5 

5.6 

4.7 

3.9 

3.1 

19.4 

5.1 

4.5 

3.7 

2.9 

17.5 

4.7 

4.6 

3.5 

2.7 

15.9 

4.3 

4.5 

3.2 

2.5 

14.3 

4.2 

4.7 

3.0 

2.3 

12.9 

4.0 

4.6 

2.8 

2.1 

11.6 

4.1 

4.4 

2.6 

1.8 

4.8 

2.4 

1.7 

26.9 

4.6 

3.8 

2.5 

1.6 

25.8 

4.5 

3.9 

2.3 

1.6 

24.4 

4.2 

4.5 

2.2 

1.6 

22.3 

4.8 

5.5 

2.2 

1.7 

19.4 

5.5 

6.0 

2.8 

2.0 

17.1 

6.4 

6.1 

3.0 

1.9 

15.1 

6.5 

6.8 

3.2 

1.8 

13.5 

6.0 

5.3 

3.4 

1.9 

12.3 

5.9 

5.1 

3.8 

2.0 

11.5 

5.8 

5.2 

4.0 

2.2 

11.1 

5.7 

4.9 

3.9 

2.5 

10.8 

5.7 

4.3 

3.6 

2.9 

10.3 

5.7 

3.8 

3.1 

3.2 

9.9 

6.0 

3.3 

2.7 

3.6 

9.8 

6.4 

3.1 

2.7 

3.8 

8.1 

6.5 

2.9 

2.7 

3.7 

7.4 

6.1 

2.7 

2.7 

3.4 

6.7 

5.8 

2.6 

2.7 

3.4 

6.1 

5.2 

2.2 

2.8 

3.3 

5.6 

4.9 

2.1 

2.8 

3.0 

5.3 

4.6 

2.1 

2.5 

2.9 

5.2 

4.3 

2.2 

2.4 

3.0 

5.2 

3.9 

2.1 

2.2 

2.9 

5.1 

3.7 

1.9 

2.2 

2.6 

5.0 

3.5 

1.7 

2.0 

2.4 

6.0 

3.4 

1.7 

1.8 

2.1 

6.0 

3.2 

1.7 

1.6 

1.8 

5.6 

3.3 

1.8 

1.4 

1.7 

5.3 

3.0 

2.2 

1.4 

1.7 

4.9 

2.9 

2.5 

1.4 

1.6 

3.7 

1.6 

1.8 

Sept. 


3.1 

0.6 

3.5 

.6 

3.5 

.6 

3.3 

.4 

3.0 

.4 

2.9 

.4 

2.8 

.4 

2.7 

.6 

2.6 

.6 

2.2 

.6 

2.0 

.5 

1.8 

.5 

1.7 

.5 

1.8 

.6 

2.2 

.9 

2.6 

1.0 

2.7 

1.0 

2.5 

.9 

2.3 

.8 

2.2 

.8 

2.4 

.7 

2.4 

.7 

2.2 

.6 

2.0 

.7 

1.8 

1.0 

1.5 

2.3 

1.4 

4.4 

1.1 

6.6 

1.0 

6.6 

.9 

6.8 

.7 

.3 

.0 

.3 

.0 

.2 

.2 

.2 

.4 

.1 

.5 

.0 

.8 

.0 

1.0 

.0 

1.3 

.2 

1.3 

.0 

1.4 

.2 

1.2 

.4 

1.1 

.4 

.9 

.4 

.9 

.3 

.8 

.3 

.7 

.3 

.7 

.5 

.8 

.6 

1.3 

.6 

2.3 

.5 

2.7 

.4 

2.3 

.3 

3.3 

.2 

4.3 

.2 

4.3 

.1 

3.7 

.0 

3.2 

.0 

2.7 

.1 

2.2 

.1 

2.9 

.0 

6.4 
7.1 
8.1 
8.6 
9.6 

ia7 

11.8 
11.9 

ia9 

9.8 

8.8 
7.9 
7.3 
6.8 
8.0 

17.0 
19.6 
19.9 
15.5 
14.7 

12.6 
12.5 
13.4 
14.5 
13.4 

13.4 
12.4 
11.9 
9.7 
9.7 
9.0 


1.6 

1.3 

1.1 

.9 

.8 

.7 
.6 
.6 
.6 
.4 

.4 
.4 
.4 
.4 
.4 

.4 
.4 
.4 
.4 

.9 

2.3 
4.3 
6.6 
4.4 
4.0 

4.4 
4.8 
4.7 
4.3 
3.8 
3.6 


8.4 
8.0 
9.0 

lao 

11.6 

11.3 
ia5 

lai 

9.7 
9.6 

9.6 
9.4 

ia6 

11.0 

ia7 
ia8 

9.9 
9.6 
8.7 
8.0 

7.4 

6.9 
6.5 
6.0 
6.8 

6.6 
6.3 
6.6 
6.6 
7.9 
8.1 


3.3 
3.4 
3.6 
3.6 
3.4 

3.2 
2.7 
2.5 
2.2 
2.0 

1.9 
1.8 
1.7 
1.6 
1.6 

1.5 
1.7 
1.9 
2.2 
2.4 

2.5 
3.4 
6.3 
8.0 
8.9 

9.3 

ia7 

10.9 
9.9 
8.7 
7.6 


7.8 
7.4 
7.0 
9.8 
14.5 

18.1 
20.5 
21.5 
22.8 
24.2 

25.2 
26.8 
26.3 
26.8 
27.0 

28.1 
28.4 
28.4 
28.8 
29.1 

29.2 
29.1 
29.1 
29.1 
29.0 

28.7 
27.2 
25.0 


6.6 
5.7 
6.0 
4.4 
4.1 

3.7 
3.5 
3.3 
3.2 
3.4 

3.6 
3.7 
4.7 
5.3 
5.5 

5.3 
5.0 
4.6 
4.2 
4.0 

3.7 
3.6 
3.9 
3.9 
4.0 

4.8 
6.0 
7.0 
7.4 


23.2 
23.5 
25.0 
25.9 
26.3 

27.0 
28.3 

sai 

31.9 
32.9 

33.7 
33.6 
33.1 
32.7 
32.3 

31.8 
31.3 
30.5 
29.0 
26.7 

23.7 
20.7 
18.4 
16.6 
16.3 

14.5 
15.6 
18.0 
19.7 
21.0 
22.0 


7.3 
7.0 
7.3 
8.2 

8.3 

7.8 
7.6 
7.4 
7.9 
8.9 

9.5 
10.7 
11.8 
12.8 
13.2 

13.5 
13.4 
13.2 
12.6 
11.5 

10.2 
9.5 
11.2 
15.0 
17.7 

20.6 
24.1 
26.5 
27.8 
28.1 
27.7 


1.4 
1.3 
1.1 
1.0 
1.0 

1.0 
1.0 
.9 
.8 
.7 

.6 
.6 
.5 
.6 
.4 

.4 
.4 

.3 
.3 
.3 

.8 
.3 
.8 
.3 
.8 

.3 
.3 
.3 
.8 
.3 


1.8 
1.8 
1.7 
1.6 
1.6 

1.2 
1.2 
1.1 
1.0 

.8 

.8 
.7 
1.0 
1.1 
1.0 

.8 
.7 
.6 
.4 
.8 

.3 
.2 
.1 
.2 
.3 

.2 
.0 
.0 
.0 
.0 
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SURFACE   WATEB  SUPPLY,  1913,  PART  IH. 


DaUff  gage  height,  in  feet,  of  Tennessee  River  at  JohmonvilU,  Tenn.,  for  the  years  ending 
Sept,  SO,  /^6-i9i^— Continued. 


Day. 


Oct. 


Not. 


I>«c. 


Jan. 


Feb. 


Mw. 


Apr. 


May. 


June. 


July. 


1905. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

81 

1906. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 


-0.1 

-  .1 

-  .2 

-  .3 

-  .3 

-  .4 

-  .4 

-  .4 

-  .4 

-  .3 

-  .3 

-  .3 

-  .4 

-  .5 

-  .5 

-  .5 

-  .6 

-  .6 

-  .7 

-  .7 

-  .7 

-  .8 

-  .8 

-  .8 

-  .8 

-  .9 

-  .9 

-  .9 

-  .9 

-  .9 

-  .9 


.8 
1.1 
2.0 
2.9 

2.8 

2.7 
2.7 
3.2 
3.5 
4.1 

4.1 
3.9 
3.6 
3.3 
3.7 

2.5 
2.4 
2.5 
3.2 
3.4 
3.3 


-0.9 

-  .9 

-  .9 

-  .9 


3.3 
3.4 
3.4 
3.0 
2.8 

2.6 
2.4 
2.2 
2.0 
1.8 

1.6 
1.5 
1.5 
1.4 
1.4 

1.3 
1.4 
1.5 
1.4 
1.3 

1.2 
1.2 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
2.2 


-ai 

.0 
.1 
.2 
.4 

.6 
1.0 
1.6 
2.8 
3.6 

4.1 
4.6 
4.8 
4.6 
4.0 

3.6 
2.0 
2.5 
2.2 
1.9 

1.8 
1.6 
1.5 
1.6 
1.8 

1.0 
4.0 
9.0 
11.2 
12.1 
11.7 


2.0 
1.8 
2.0 
2.7 
2.7 

3.2 
8.4 
6.9 
8.6 
9.2 

9.3 
9.1 
9.6 
10.1 
9.7 

11.3 
12.3 
12.9 
11.8 
11.6 

ia5 
lao 
ia8 

13.0 
16.0 

16.9 
16.6 
14.8 
14.4 
13.3 
12.0 


11.0 
11.7 

las 

8.8 
7.4 

&2 
6.6 
6.2 
4.0 
4.0 

4.9 
6.8 
11.2 
14.5 
16.6 

16.4 
16.2 
16.8 
16.7 
16.0 

12.8 
ia6 
8.9 

7.7 
6.7 

6.1 
6.2 
6.0 
4.8 
4.6 
6.0 


ia8 

9.9 
0.0 
9.3 

9.8 

ia3 

12.4 
13.8 
14.0 
15.1 

14.6 
13.6 
12.3 
12.3 
12.2 

11.6 
10.9 
10.4 
10.0 

ia2 

10.7 
11.2 
12.0 
16.4 
20.1 

22.2 
22.0 
21.0 
20.9 
20.9 
20.0 


6.2 
6.8 
4.8 
4.5 
4.2 

4.6 
&1 
8.6 
11.8 
16.8 

2a7 
22.7 
23.6 
24.0 
24.0 

23.8 
22.8 
20.8 
1&2 
16.2 

15.2 
16.6 
2a7 
22.6 
23.5 

23.9 
23.9 
23.3 


17.7 
16.0 
13.0 
11.8 

ia7 

10.3 
9.7 
9.6 
8.4 
7.2 

7.1 
6.9 
6.6 
6.1 
6.9 

6.7 
6.4 
6.2 
6.0 
4.9 

4.8 
4.7 
4.8 
4.9 
6.6 

5.7 
6.2 
6.8 


21.2 
18.8 
15.6 
12.8 
11.0 

0.7 
8.8 
8.1 
0.0 
14.2 

1&2 
2a8 
21.2 
20.7 
2a6 

2ao 

18.8 
16.7 
14.1 
12.2 

ia7 

0.8 

lao 
ia6 
ia7 

ia6 
lao 

0.3 

8.6 
7.8 
7.3 


7.0 
6.7 
6.5 
7.0 
9.1 

11.0 
11.6 
12.1 
12.0 
11.0 

9.9 
9.5 
8.5 
8.0 
8.7 

ia4 

13.6 
14.9 
15.0 
14.8 

16.3 
16.4 
16.6 
16.9 
15.8 

16.3 
12.6 
12.3 
12.7 
14.7 
17.0 


6.8 
6.4 
6.0 
5.8 

5.8 

5.7 
5.6 
5.4 
6.3 
6.0 

5.0 
5.4 
5.0 
6.2 
6.4 

6.6 
6.8 
7.1 
7.3 
7.1 

6.7 
6.3 
5.7 
5.5 
6.2 

6.0 
6.0 
6.0 
6.2 
5.0 


20.2 
22.0 
21.4 
21.0 
20.0 

18.5 
16.7 
16.0 
14.0 
13.6 

12.8 
12.6 
11.8 
11.6 
11.6 

11.4 

lao 

10.0 
9.9 
9.9 

10.1 

ia3 
lai 

0.4 

8.4 

7.6 
6.9 
6.6 
6.7 
6.9 


6.7 
7.7 
8.4 
9.0 
0.1 

8.8 
8.0 
&9 
8.7 
8.2 

7.8 
7.3 

7.8 
8.6 
8.8 

.  8.4 

7.7 
7.0 
6.8 
8.6 

11.4 
12.8 
14.5 
17.1 
17.9 

19.5 
20.1 
19.1 
15.7 
13.0 

ia6 


6.8 
6.6 
6.3 
6.0 
5.8 

5.6 
5.8 
6.7 
6.8 
6.0 

6.0 
6.6 
7.6 
7.9 
7.7 

7.0 
6.3 
6.6 
6.0 

4.8 

4.4 

4.2 
4.0 
3.7 
3.6 

3.3 
3.3 
3.7 
4.0 
4.6 
4.7 


8.0 
7.7 
6.8 
6.0 
&0 

6.6 
5.1 
4.7 
4.3 
4.0 

3.7 
3.5 
3.4 
8.1 
3.0 

2.9 
2.0 
3.0 
8.3 
3.4 

3.6 
8.4 
4.2 
5.1 
8.1 

&4 

8.0 
7.5 
8.5 
0.0 


3.7 
4.6 
4.4 
4.7 
4.8 

4.8 
4.7 
4.7 
4.8 
4.6 

4.4 

4.1 
3.0 
8.7 
8.5 

3.4 
3.2 
8.5 
4.7 
6.0 

7.5 
7.6 
6.0 
6.2 
5.4 

6.0 
4.5 
4.5 
4.0 
6.6 


lao 
ia5 

11.0 
11.7 

las 

0.1 
7.5 
6.2 
5.5 
5.2 

5.4 
5.3 
5.8 
6.4 
6.5 

&5 
7.6 
9.6 

ia4 
lao 

8.8 
7.2 
6.2 
5.1 
4.9 

4.7 
4.5 
4.5 
4.4 
4.2 
4.2 


5.0 
6,7 
6.3 
4.8 
4.4 

4.1 
4.0 
8.8 
3.6 
8.8 

8.8 
8.6 
8.4 
5.4 
8.0 

6.0 
6.9 
9.0 
12.0 
13.8 

13.0 
14.6 
15.2 
14.8 
13.8 

13.8 
13.5 
13.2 
12.2 
11.0 

lao 
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I      Daxi^  gage  height,  in  feet,  of  Tennessee  River  at  JohnsonvUle,  Tenn.^for  the  years  ending 
*  Ser}t.  SO.  i^tf-i»i^— Continuod. 


Sept.  SO,  i^5-i9i5— Continued. 


D»y. 

Oct 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1907. 
1 

15.1 
15.9 
15.0 
17.5 
20.8 

22.8 
34.1 
25.2 
25.3 
24.2 

23.6 
20.5 
17.9 
15.0 
13.1 

10.3 
9.1 
8.3 

7.8 
7.6 

7.6 
7.9 
8.3 
8.1 
7.9 

7.9 
8.4 
8.3 
7.7 
6.9 
6.3 

8.6 
7.6 
6.1 
6.5 
5.0 

4.9 
4.5 
4.1 
4.0 
3.7 

3.3 
3.4 
3.4 
3.3 
3.1 

3.0 
3.8 
2.7 
3.5 
2.3 

2.2 
2.1 
2.0 
2.0 
1.9 

1.8 
1.7 
1.6 

\i 

1.5 

5.9 
5.6 
6.2 
4.9 
4.3 

4.3 
4.2 

4.1 
4.0 
3.9 

3.8 
3.7 
3.5 
3.3 
3.6 

3.6 
3.6 
16.8 
19.6 
22.1 

22.4 
21.5 
21.9 
22.8 
23.6 

24.4 
24.7 

24.8 
23.9 
20.1 

1.4 
1.5 
1.7 
2.0 
2.1 

2.2 
2.5 
2.2 
2.3 
2.9 

3.4 
3.8 
4.0 
4.1 
4.5 

5.8 
7.6 
8.5 
8.0 
6.8 

6.0 
5.7 
6.0 
6.0 
6.9 

8.2 
9.6 
11.3 
12.6 
13.0 

15.3 
11.7 
9.3 
8.2 
7.4 

7.1 
6.8 
6.5 
6.3 
6.1 

6.0 
6.2 
6.2 
6.3 
6.2 

6.4 
9.0 

11.4 
9.0 

14.1 

13.2 
12.3 
12.3 
12.3 
12.0 

11.0 
10.8 
9.7 
9.7 
8.9 
1X5 

12.6 
11.6 
9.8 
8.3 
7.1 

6.2 
6.6 
4.9 
4.9 
5.1 

4.8 
4.6 
4.8 
4.9 
5.1 

5.4 
6.8 
7.3 
7.8 
7.9 

7.8 
7.6 
7.5 
8.2 
8.3 

8.6 
8.6 
8.6 
8.6 
8.8 
10.0 

14.6 
18.2 
21.3 
23.0 
24.0 

24.1 
23.2 
21.2 
18.3 
15.8 

14.1 
13.0 
12.1 
11.3 
10.6 

9.8 
9.3 
9.2 
9.1 
9.6 

10.3 
11.0 
12.0 
12.4 
12.6 

14.0 
14.6 
14.2 
14.1 
13.6 
13.1 

11.8 
13.9 
16.6 
17.1 
19.2 

20.4 
21.0 
20.2 
19.0 
18.2 

17.3 
16.0 
14.6 
13.7 
13.4 

14.0 
16.7 
17.7 
19.0 
18.8 

17.4 
14.4 
13.5 
11.9 
10.9 

9.9 
9.1 
8.6 
8.1 
7.7 
7.3 

12.8 
14.1 
18.3 
21.4 
22.6 

23.1 
30.8 
18.6 
16.1 
14.6 

13.3 
12.4 
11.0 
10.4 
9.6 

8.8 
8.2 
7.4 
7.2 
7.0 

6.8 
6.6 
6.0 
6.0 
6.9 

7.6 
8.0 
8.4 

7.6 
8.9 
10.6 
11.4 
11.6 

12.8 
12.9 
12.9 
12.3 
11.8 

13.7 
16.5 
19.7 
21.4 
23.4 

24.4 
25.3 
25.9 
26.1 
26.4 

26.8 
27.1 
27.0 
26.1 
23.7 

30.8 
18.1 
16.3 
15.0 

10.0 
15.6 
21.6 
34.4 
25.4 

25.1 
24.6 
24.0 
33.8 
20.6 

18.8 
17.6 
16.4 
16.7 
18.8 

21.1 
22.6 
21.8 
20.7 
19.4 

18.2 
17.1 
15.9 
14.8 
13.9 

13.0 
12.1 
11.3 
10.8 
10.1 
9.3 

14.0 
13.4 
13.9 
14.2 

14.7 

14.8 
14.6 
14.4 
14.3 
13.9 

13.2 
13.9 
15.0 
16.0 
16.2 

16.0 
16.1 
16.3 
15.9 
15.3 

14.8 
14.6 
14.7 
15.2 
17.4 

20.2 
31.6 
22.1 
22.3 
22.4 
21.4 

8.4 
7.6 
6.8 
6.1 
6.1 

7.0 
7.9 
8.0 
8.1 
8.4 

10.1 
10.9 
10.8 
10.5 
10.2 

9.8 
9.3 
8.6 
8.0 
7.7 

7.3 
7.3 
7.3 
7.7 
8.1 

8.2 
8.6 
8.8 
9.6 
10.3 

19.6 
16.9 
14.6 
12.7 
11.6 

11.3 
11.3 
13.2 
15.4 
15.8 

15.0 
13.8 
12.4 
11.2 
10.2 

9.5 
8.9 
8.4 
10.6 
12.2 

13.8 
18.9 
13.2 
12.0 
11.6 

13.6 
14.9 
14.3 
13.0 
14.0 

14.2 
16.7 
16.2 
14.3 
12.6 

11.7 
17.5 
19.6 
21.7 
21.7 

20.6 
20.0 
20.4 
30.5 
31.0 

32.1 
21.7 
20.6 
18.5 
16.0 

13.5 
11.0 
9.9 
8.6 
7.8 

7.2 
7.0 
6.9 
6.5 
6.1 
6.9 

14.8 
15.1 
14.1 
12.6 
11.1 

11.4 
14.0 
16.6 
16.9 
14.3 

12.7 
11.7 
11.2 
11.0 
10.9 

10.6 
10.0 
9.7 
9.8 
9.9 

10.1 
9.7 
8.5 
7.8 
7.1 

7.1 
7.0 
7.4 
7.7 
7.6 
7.2 

6.5 
7.6 
8.5 
8.7 
8.1 

7.8 
7.6 
7.7 
8.3 
8.8 

9.0 
8.9 
9.0 
10.5 
11.7 

12.0 
11.6 
11.0 
10.7 
11.6 

12.7 
12.1 
10.2 
8.2 
7.1 

6.6 
6.4 
6.4 
6.3 
6.4 

7.0 
7.1 
7.0 
7.0 
8.0 

8.9 
9.0 
8.0 
7.4 
7.9 

8.1 
7.9 
7.4 
7.0 
6.4 

6.0 
5.7 
5.3 
5.0 
4.7 

4.5 
4.5 
4.7 
4.7 
4.4 

4.2 
4.0 
3.9 
3.7 
3.7 

6.2 
6.4 
6.2 
6.3 
6.6 

6.4 
5.9 
5.9 
4.9 
4.6 

4.3 
4.0 
3.9 
3.8 
4.4 

4.9 
4.9 
5.4 
6.4 
6.5 

6.2 
6.8 
5.5 
5.1 
4.9 

4.5 
4.2 
4.1 
3.9 
3.7 
3.3 

3.8 
4.2 
4.3 
4.4 
4.3 

3.9 
3.9 
3.8 
4.3 
6.5 

6.4 
6.6 
6.6 
6.7 
6.7 

6.6 
6.9 
5.2 
4.5 
4.2 

4.0 
3.9 
3.9 
3.7 
3.6 

3.6 
3.4 
3.4 
3.2 
3.0 
2.8 

3.8 
3.1 
3.0 
3.1 
4.0 

4.6 
4.4 

4.1 
3.6 
3.2 

3.0 
3.2 
3.5 
3.3 
3.2 

3.1 
3.5 
4.0 
3.9 
3.7 

3.6 
3.3 
3.3 
8.2 
3.1 

3.2 
3.4 
3.6 
3.6 
3.5 
3.3 

3.7 
3.7 
3.6 
3.6 
3.6 

3.0 
3.2 
3.5 
3.5 
3.4 

3.4 
3.7 
4.1 
4.6 
4.7 

4.7 
4.2 
3.8 
3.5 
3.3 

3.2 
3.0 
2.8 
2.7 
3.0 

3.6 
4.4 

6.7 
6.0 
6.7 
6.3 

3.4 

1. 

3.3 

3 

3.2 

4. 

2.9 

S 

2.6 

6l 

2.6 

7 

2  6 

8. 

2.7 

9 

2.6 

M. 

2.6 

U 

2.6 

U 

2.6 

13 

2.6 

14... 

2.7 

15 

3.4 

16 

3.7 

17.... 

4  3 

18 

4.8 

If 

3.9 

B 

3.6 

D 

3.2 

a 

3.0 

B. 

2.8 

H 

3.0 

B 

4.1 

IB 

4.6 

ff 

6.3 

B. 

7.6 

B 

9.1 

0 

9.8 

1 

19QS. 
1 

6.5 

3 

5.8 

3 

6.7 

4 

5.0 

5.- 

4.3 

6 

4.2 

7 

4.7 

8. 

5.1 

1... 

4.6 

• 

4.1 

1 

3.6 

3 

3.4 

3 

3.6 

4.. 

3.9 

5 

4.0 

ft 

3.8 

7... 

3.2 

8 

2.8 

».. 

2.5 

D 

2.2 

1 

1.9 

2..                

1.8 

3 

1.7 

4 

2.5 

5 

2.6 

6 

2.2 

7 

2.1 

S 

1.9 

9 

1.7 

D 

1.6 

I 
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SUBPACE  WATEB  SUPPLY,  1913,  PART  m. 


Daily  gage  height,  in  feet y  of  Tenneisee  River  at  JokawnvUle,  Tenn.,foT  the  yean  ending 
Sept,  SO,  1^6-i9i5— Continued. 


Day. 

Oct 

Nov. 

D«s. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

S^t. 

1900. 
1 

1.5 
1.4 
1.3 
1.1 
1.0 

.9 
.9 
.9 
.9 
.9 

.9 
1.0 
1.0 
1.0 
1.0 

.9 
1.2 
1.7 
2.2 
2.2 

2.1 
1.9 
1.7 
1.3 
1.2 

1.0 
.9 
.8 
.8 
.7 

1.4 

4.3 
4.0 
3.5 
3.1 
2.8 

2.5 
2.1 
2.0 
2.0 
1.8 

1.8 
1.7 
1.6 
1.6 
1.9 

2.6 
3.7 
6.0 
5.2 
5.3 

5.6 
5.0 
4.2 
4.0 
3.6 

3.1 
2.9 
2.6 
2.4 
2.3 
2.1 

3.2 
3.8 
3.3 
2.2 
3.3 

4.7 
4.7 
4.2 
3.7 
3.4 

3.1 
2.9 
2.8 
2.6 
2.3 

2.1 
2.2 
2.1 
2.3 
2.6 

2.8 
2.9 

i.l 

2.6 

2.4 
2.6 
2.6 
2.7 
3.0 

2.1 
2.0 
1.9 
1.8 
1.8 

1.8 
1.8 

i.B 

2.9 
2.6 
2.6 
2.4 

2.1 

2.0 
2.4 

8.6 
6.4 
9.4 

11.4 
12.8 
13.3 
12.7 
11.3 

9.9 

8.7 
8.2 
7.7 
7.4 

6.9 
6.3 
6.1 
6.5 
8.9 

10.2 
11.5 
12.5 
12.5 
11.5 
10.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
2.2 
2.0 
3.2 

3.7 
3.9 
4.0 
5.0 
5.0 

4.9 
4.9 
5.6 
5.6 
6.0 

6.1 
5.7 
5.1 
4.7 
4.3 

3.9 
3.9 
4.0 
4.7 

4.8 
4.7 

9.7 
9.0 
9.0 
9.0 
8.9 

8.7 
8.7 
9.1 
9.7 
10.3 

10.6 
10.6 
10.0 
9.3 
8.8 

9.4 
11.1 
12.5 
14.4 
16.0 

16.7 
17.2 
17.2 
16.3 
14.3 

12.2 
10.4 
9.4 
8.0 
7.6 
6.9 

4.7 
4.6 
4.6 
3.4 
3.4 

4.0 
6.0 
9.0 
11.8 
12.4 

13.4 
13.6 
13.1 
13.0 
11.8 

10.7 
9.8 
7.9 
8.2 
8.1 

8.6 
8.8 
9.5 
10.5 
11.5 

12.0 
12.3 
12.1 
11.4 
10.4 
9.6 

6.6 
6.0 
6.2 
6.2 
6.0 

6.3 
7.0 
7.2 
7.8 
8.8 

10.6 
13.8 
16.3 
18.3 
22.0 

24.7 
26.4 
27.1 
26.7 
26.0 

25.3 
24.8 
24.4 
26.3 
28.9 

31.3 
32.5 
82.9 

8.7 
7.1 
6.9 
6.6 
6.5 

5.8 
5.6 
5.4 
5.3 
5.2 

5.0 
5.5 
5.2 
4.8 
5.0 

5.0 
5.3 
8.6 
14.7 
16.7 

18.9 
20.5 
21.2 
21.2 
20.4 

18.7 
16.7 
15.3 

32.9 
32.1 
81.4 
30.3 
28.5 

25.8 
22.7 
20.0 
18.3 
18.8 

19.9 
20.3 
21.8 
23.6 
25.3 

27.0 
28.2 
20.0 
29.5 
29.9 

30.0 
29.0 
26.9 
23.3 
19.8 

17.0 
16.0 
15.5 
14.8 
15.4 
16.3 

13.8 
12.7 
12.8 
13.1 
14.7 

16.0 
16.5 
15.9 
14.7 
13.0 

12.0 
11.0 
10.1 
9.2 
8.6 

8.0 
7.7 
7.1 
6.9 
6.3 

5.9 
5.8 
5.6 
5.4 
5.4 

5.0 
4.7 
4.5 
4.3 
4.1 
3.9 

16.8 
17.1 
17.6 
17.4 
16.4 

14.6 
14.3 
13.1 
13.3 
13.6 

13.1 
12.3 
12.4 
13.9 
15.0 

14.8 
13.4 
12.2 
11.2 
10.2 

10.2 
9.6 
9.1 
8.6 
8.5 

9.7 
11.0 
12.3 
12.4 
12.4 

3.8 
3.8 
3.7 
3.6 
3.5 

3.4 
3.3 
3.2 
3.2 
3.0 

3.0 
2.9 
2.9 
2.8 
3.2 

12.0 
12.8 
14.8 
13.4 
11.7 

10.7 
10.0 
9.9 
9.0 
8.2 

7.3 
6.7 
6.0 
5.8 
5.5 

12.9 
14.1 
16.9 
19.7 
21.0 

21.8 
22.3 
22.6 
21.7 
19.7 

16.4 
13.7 
12.0 
11.1 
10.7 

11.4 
11.4 
10.8 
9.8 
9.8 

9.4 
8.7 
9.0 
10.1 
11.8 

15.0 
17.7 
18.7 
17.7 
15.0 
12.7 

5.4 
5.6 
6.1 
6.3 
6.1 

5.8 
5.4 
6.0 
4.7 
4.4 

4.3 

4.8 
6.1 
7.4 
7.9 

8.0 
7.6 
7.1 
6.6 
6.3 

7.6 
8.9 
11.1 
13.7 
14.8 

15.6 
16.3 
16.7 
16.7 
16.2 
16.0 

13.3 
15.0 
16.7 
14.3 
13.6 

15.3 
19.3 
21.2 
22.2 
22.9 

23.0 
22.5 
21.2 
20.2 
17.4 

15.6 
14.0 
13.1 
12.8 
12.5 

12.1 
11.5 
11.7 
13.5 
14.4 

13.9 
13.0 
12.3 
12.3 
13.0 

14.3 
11.6 
9.9 
7.7 
7.5 

7.2 

6.9 
6.7 
7.2 
8.0 

10.2 
13.2 
13.5 
12.1 
11.0 

11.2 
11. 1 
10.2 
9.5 
8.9 

8.7 
8.5 
8.3 
8.0 
7.6 

7.3 
6.9 
6.5 
6.3 
6.2 

13.3 
13.0 
12.1 
11.0 
10.4 

9.8 
9.6 
9.1 
8.7 
8.3 

8.7 
11.5 
14.8 
16.4 
16.5 

15.0 
13.0 
12.8 
13.0 
12.9 

12.0 
10.7 
8.9 
7.8 
6.9 

6.4 
6.0 
6.8 
6.0 
5.9 
5.8 

7.2 

8.4 
9.2 
9.8 
10.6 

11.8 
13.1 
14.7 
15.3 
15.6 

15.6 
15.7 
15.5 
14.7 
13.7 

12.9 
11.9 
11.0 

11.7 
13.7 

13.8 
12.2 
10.6 
8.9 
7.9 

7.3 
6.9 
6.8 
7.1 
7.3 
6.6 

6.6 
6.4 
5.3 
5.1 
6.0 

7.1 
8.0 
8.6 
8.9 

8.7 

7.8 
6.8 
6.1 
5.6 
5.1 

4.8 
4.7 
4-5 
4.5 
4.6 

6.0 
8.6 
9.6 
8.6 
7.1 

5.8 
4.9 
4.5 
3.9 
3.7 
8.4 

5.8 
5.6 
5.4 
6.6 
6.2 

6.8 
6.3 
5.9 
6.6 
6.1 

6.4 
6.7 
6.4 
6.0 
5.8 

5.3 
4.8 
4.3 
3.9 
3.6 

3.5 
3.3 
3.1 
3,7 
3.5 

3.5 
3.6 
8.4 
3.2 
3.1 
3.0 

3.  a 

2 

3.0 

3               

2.8 

4.^ 

5 

C 

2.5 
2.7 

2.7 

7 

8 

9 

10 

11                

2.9 
3.0 
3.0 

2.8 

3.0 

12 

3.1 

13 

14 

15 

3.5 
3.4 

3.1 

16 

17 

18 

19 

3.0 
2.9 
2.8 
3.1 

20 

2.9 

21 

2.7 

22 

2.6 

23                 .  . 

2.3 

24 

2.3 

25 

2.7 

26 

2.9 

27 

3.0 

28 

3.2 

29 

3.5 

30 

4.2 

81 

1910. 
1 

2.9 

2 

3    .          ... 

2.8 
2.9 

4 

3.5 

6 

4.0 

6 

4.7 

7 

7.1 

8 

7.6 

9 

10.  ... 

7.1 
6.4 

11 

6.0 

12 

5.8 

13 

5.4 

14 

5.0 

15 

4.7 

16 

4.5 

17 

4.4 

18 

19 

20 

21 

4.3 

3.9 
3.5 

3.3 

22 

23 

24 

25 

29 
18 
2$ 
24 

26 

22 

27 

28 

29 

30 

21 
20 
20 
20 

31 
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DaSif  gaffe  hei{^,  in  ^eet,  of  Tennessee  River  at  JohMonvUle,  Tmn.,  for  the  years  ending 
Sept.  30,  1876-1913— ConthmeA. 


Oct    Nov. 


2.0 
2.0 
2.0 
2.0 
2.0 

2.3 
2.7 
2.0 
3.0 
2.8 

2.7 
2.6 
2.4 
2.3 
2.3 

2.9 
3.5 
3.7 
3.3 
2.9 

2.5 
2.1 
1.9 
1.8 
1.6 

1.4 
1.3 
1.3 
1.2 
1.2 
1.2 


1.1 
1.1 
1.4 
1.7 
1.7 

1.4 

1.1 

.9 

.0 

.8 

1.0 
1.4 
1.7 
1.8 
1.8 

1.8 
2.2 
8.3 
3.7 
4.2 

4.7 
5.0 
5.3 
5.7 
6.0 

6.2 
5.5 
4.7 
8.9 
3.3 
3.8 


1.3 
1.4 
1.2 
1.2 
1.1 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.1 
1.0 
1.0 
1.0 

.9 
.9 
.9 
.9 
.8 

.8 
.8 
.7 
.7 
.7 

.7 

.7 

.8 

1.2 

1.2 


2.7 
2.5 
2.2 
2.0 
1.9 

1.8 
2.0 
2.2 
2.2 
2.2 

1:1 

2.8 
3.5 
4.3 

5.0 
5.3 
5.7 
5.9 
5.7 

5.4 
5.2 
5.0 
5.3 
5.5 

5.3 
5.0 
4.8 
4.7 
4.7 


Dec 


1.4 
1.6 
1.6 
1.6 
1.8 

2.0 
2.7 
3.0 
6.8 
9.2 

10.5 
9.7 
9.4 
8.2 
7.8 

5.9 
4.9 
4.6 
3.8 
3.5 

3.3 
2.9 
2.6 
2.7 
3.0 

3.1 
3.2 
3.3 
3.3 
4.3 
4.7 


4.8 
5.0 
5.1 
4.9 
4.5 

4.3 
4.0 
3.8 
3.7 
3.3 

3.2 
4.6 
11.7 
14.9 
18.8 

21.3 
22.4 
22.1 
20.3 
17.5 

15.0 
12.8 
11.5 
13.4 
15.1 

15.5 
22.3 
26.3 
28.1 
2H.4 
29.0 


Jan. 


5.6 
6.7 
10.0 
16.4 
21.0 

23.3 
24.1 
24.6 
24.9 
24.8 

24.0 
21.5 
17.0 
12.9 

lai 

8.6 
8.4 
7.0 
6.5 
6.1 

5.8 
5.6 
5.4 
5.4 
5.2 

5.5 
6.0 
5.8 
5.8 
6.7 
7.5 


29.6 
30.4 
31.0 
30.5 
20.0 

26.8 
23.7 
19.7 
16.0 
14.5 

14.6 
14.8 
13.7 
12.6 
11.7 

10.6 
9.6 
8.9 
9.6 

10.2 

11.0 
11.2 
10.0 
9.1 
8.6 

8.3 
8.2 
8.0 
8.1 
9.9 
13.3 


Feb. 


7.8 
7.9 
7.8 
8.0 
8.9 

9.8 
10.6 
12.7 
16.8 
20.8 

23.4 
24.9 
25.3 
25.5 
25.7 

25.7 
25.3 
23.7 
30.4 
16.8 

14.1 
12.0 
10.9 
10.6 
9.4 

8.9 
8.6 
8.4 


15.2 
16.1 
17.0 
17.5 
17.2 

16.2 
14.5 
12.4 
10.5 
9.2 

8.2 
7.6 
7.0 
6.8 
6.3 

6.2 
6.4 
7.0 
7.3 

7.6 

11.8 
16.4 
17.9 
19.1 
19.3 

20.7 
22.7 
24.6 
25.9 


Mar. 


8.3 
8.8 
8.7 
8.3 
8.0 

7.6 
7.1 
6.8 
6.4 
6.3 

6.1 
7.8 
12.5 
15.4 
16.4 

15.3 
13.1 
10.8 
8.9 
7.9 

7.3 
6.9 
6.5 
6.1 
5.9 

6.0 
6.2 
7.0 
7.9 
8.6 
9.3 


26.2 
25.2 
24.1 
22.8 
21.0 

19.0 
17.2 
16.1 
16.4 
18.0 

19.0 
19.1 
19.1 
18.9 
20.7 

23.0 
25.0 
26.4 
26.8 
26.8 

26.8 
26.7 
26.5 
27.5 
2S.6 

29.2 
28.9 
27.7 
27.1 
27.3 
28.1 


Apr. 


9.6 
9.6 
9.2 
9.1 
15.1 

19.7 
23.7 
36.2 
28.1 
29.2 

30.1 
30.9 
31.6 
33.2 
34.7 

35.7 
86.1 
35.8 
35.3 
34.1 

32.9 
32.2 
31.6 
30.9 
29.9 

28.1 
24.7 
21.3 
16.2 
13.0 


29.1 
31.6 
33.5 
34.7 
35.3 

35.4 
35.1 
34.7 
34.4 
34.0 

33.6 
83.0 
32.0 
29.8 
26.6 

23.2 
20.5 
19.7 
20.1 
20.3 

19.6 
18.3 
17.0 
16.4 
16.8 

17.0 
20.0 
24.8 
28.0 
30.4 


May 


11.6 
10.4 
9.4 
9.0 
9.5 

11.0 
11.8 
11.6 
10.6 
9.2 

8.1 
7.3 
6.7 
6.4 
5.9 

5.7 
5.4 
5.1 
4.9 
4.7 

4.6 
4.6 
6.0 
5.3 
6.5 

6.6 
6.2 
5.8 
5.3 
4.9 
4.5 


31.5 
32.3 
32.3 
31.7 
30.8 

29.9 
29.2 
28.3 
27.1 
25.2 

23.8 
20.4 
18.5 
16.9 
16.2 

J3.5 
11.8 
10.7 
9.7 
9.0 

8.5 
8.2 
8.1 
8.1 
7.9 

7.5 
6.9 
6.4 
6.4 
6.7 
8.5 


June. 


4.2 

3.8 
3.6 
3.4 
3.2 

3.1 
3.0 
3.0 
3.1 
3.2 

3.1 
2.9 
2.8 
2.7 
2.7 

2.7 
2.7 
2.4 
2.2 
2.0 

2.0 
2.1 
2.2 
2.2 
2.2 

2.4 
3.2 
3.6 
3.9 
3.7 


10.5 
10.8 
10.8 
10.4 
9.4 

8.8 
8.3 
7.4 
6.9 
6.5 

6.3 
5.9 
5.6 
5.3 
5.1 

4.8 
4.6 
4.4 
4.5 
4.6 

4.6 
4.7 
4.8 
4.7 
4.5 

4.4 
4.3 
4.4 
4.8 
5.2 


July. 


3.8 
3.3 
3.0 
2.9 
3.0 

3.2 
3.0 
2.9 
2.7 
2.4 

2.3 
2.6 
2.7 
2.8 
2.8 

2.9 
3.3 
8.7 
3.7 
3.7 

3.7 
4.3 
6.0 
6.6 
6.1 

5.6 
5.8 
5.6 
6.7 
6.7 
5.3 


6.1 
7.3 
9.3 

8.9 
8.9 

7.8 
7.7 
9.3 
10.9 
12.1 

12.6 
11.8 
11.1 
11.1 
10.5 

9.8 
9.5 
8.9 
8.5 
7.9 

7.4 
7.3 
6.8 
6.4 
6.0 

5.9 
5.8 
5.8 
5.6 
5.5 
6.0 


Aug. 


4.6 
4.1 
4.2 
4.8 
5.0 

4.4 

4.5 
4.4 

4.7 
4.8 

4.6 
4.2 
3.8 
3.5 
3.2 

3.0 
2.9 
2.8 
3.0 
3.2 

3.3 
3.7 
3.4 
3.2 
2.9 

2.7 
3.3 
3.0 
2.7 
2.6 
2.2 


5.1 
5.0 
5.0 
4.7 
4.4 

4.3 

4.8 
5.2 
6.6 
5.5 

6.8 
6.4 
6.4 
5.8 
5.2 

4.8 
6.0 
4.9 
4.5 
4.0 

4.0 
4.0 
4.0 
4.3 
4.3 

4.4  I 

4.6 

4.6 

5.0 

5.1 

4.8 


Sept 


1.8 
1.6 
1.4 
1.3 
1.2 

1.8 
1.4 
2.1 
2.8 
2.7 

2.7 
2.7 
2.8 
3.1 
2.9 

2.7 
2.3 
2.0 
1.9 
2.1 

2.1 
1.8 
1.6 
1.5 
1.4 

1.3 
1.8 
1.2 
1.2 
1.1 


4.6 
8.8 
3.5 
8.2 
8.0 

2.8 
2.5 
2.3 
2.3 
2.1 

2.0 
1.9 
1.7 
1.6 
1.8 

2.1 
2.2 
2.2 
2.2 
2.2 

2.2 
2.0 
2.0 
2.3 
4.6 

6.8 
6.1 
6.9 
6.1 
5.6 
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SURFACE  WATER  SUPPLY,  1»13,  PART  HI. 


Daily  gage  heighiy  in  feet ,  of  Tenne$»ee  River  at  JohMonvHUy  Tenn,^  for  the  yean  ending 
Sept.  SO,  i^6-19iJ— Continued. 


Day. 

Oct 

Nov. 

Dec 

Jan. 

Feb. 

Mat. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1913. 
1 

6.1 
4.8 
4.6 
4.2 
4.0 

3.9 
3.2 
2.9 
2.6 
2.1 

2.2 
2.2 
2.0 
1.8 
J. 7 

1.6 
1.5 
1.6 
1.6 
1.8 

2.0 
2.2 
2.5 
2.7 
2.6 

2.6 
2.6 
2.5 
2.3 
2.1 
2.0 

1.9 
1.8 
1.8 
1.8 
1.7 

1.6 
1.4 
1.4 
1.5 
1.6 

1.8 
1.8 
1.7 
1.7 
1.6 

2.6 
2.8 
2.8 
2.6 
2.4 

2.4 
2.1 
1.9 
1.7 
1.7 

1.6 
1.6 
1.5 
1.6 
1.4 

1.4 
1.3 
1.9 
2.4 
2.6 

4.8 
7.9 
9.2 
9.5 
10.3 

10.9 
10.4 
0.4 
8.0 
7.3 

6.6 
5.2 
4.7 
4.5 
4.1 

4.0 
3.7 
3.6 
3.4 
5.1 

5.8 
6.2 
6.8 
6.7 
6.8 
6.2 

6.6 
7.9 
8.5 
9.7 
11.8 

12.6 
19.4 
27.4 
29.5 
29.6 

29.2 
30.1 
29.8 
29.3 
28.2 

26.6 
24.4 
22.5 
22.0 
21.7 

21.7 
21.3 
21.3 
22.4 
24.2 

25.8 
27.1 
28.1 
28.9 
20.0 
29.9 

30.1 
30.0 
30.0 
29.0 
28.9 

27.1 
24.4 
21.6 
19.0 
16.0 

14.0 
16.0 
17.1 
18.7 
19.2 

19.1 
19.0 
18.0 
16.3 
14.3 

12.4 
11.5 
10.1 
9.4 
9.0 

8.8 
11.5 
16.4 

22.5 
25.3 
26.3 
25.8 
25.5 

24.9 
23.6 
21.0 
17.0 
13.6 

11.8' 
10.5 
9.7 
10.6 
15.5 

21.0 
24.0 
24.9 
25.2 
25.4 

26.3 
27.5 
28.0 
28.5 

28.4 

29.4 
32.1 
33.0 
33.3 
32.7 
32.1 

31.3 
30.7 
30.6 
30.9 
31.4 

31.7 
31.4 
30.0 
27.6 
25.9 

25.4 
23.7 
21.8 
19.9 
18.0 

16.2 
14.5 
13.1 
12.2 
11.6 

11.1 
10.4 
10.0 
9.3 
8.7 

8.1 
7.6 
7.0 
6.6 
6.4 

6.2 
6.1 
6.0 
6.9 
6.7 

5.5 
6.3 
5.2 
5.0 
5.0 

4.9 
4.6 
4.4 
4.4 

4.6 

4.6 
4.4 
4.5 
6.0 
5.1 

6.0 
4.9 
5.2 
5.8 
6.8 

8.3 
9.3 
10.8 
13.0 
14.0 
13.8 

1X7 
11.5 
11.2 
11.2 
10.6 

9.8 
9.1 
9.1 
9.0 
9.8 

9.2 
8.2 
7.4 
7.4 
7.9 

7.6 
6.9 
6.2 
6.5 
6.0 

4.6 
4.2 
4.0 
4.0 
4.0 

3.9 
3.8 
3.7 
3.6 
3.5 

8.4 
8.3 
3.6 
3.5 
3.0 

2.9 
2.6 
2.4 
2.3 

2.6 

2.7 
2.9 
8.4 
3.3 
3.2 

3.1 
2.9 
2.8 
2.7 
2.7 

2.7 
2.4 
2.1 
2.0 
1.9 

2.0 
2.0 
1.8 
1.8 
1.7 
1.7 

2.0 
2.2 
2.4 
2.6 
2.7 

2.6 
2.4 
2.4 
2.4 
2.3 

2.3 
2.3 
2.3 
2.1 
1.7 

1.9 
2.1 
2.7 
2.8 
2.6 

2.6 
2.1 
2.0 
2.0 
1.9 

1.8 
1.8 
1.7 
1.7 
1.6 
1.5 

1.4 

2 

1.4 

8 

1.4 

4 

L4 

6 

1.3 

6 

l.t 

7 

1.0 

8 

1.0 

0 

.9 

10 

1.0 

11      

1.0 

12 

1.0 

13 

.8 

14 

.7 

16 

.6 

16 

.7 

17 

1.0 

18 

1.2 

19 

1.0 

20 

.9 

2! 

.8 

22 

.7 

23 

.7 

24    

.7 

25 

.7 

26 

.8 

27 

.8 

28 

1.3 

20 

1.7 

30 

2.0 

3! 

Daily  discharge  j  in  second  feet,  of  Tennessee  River  at  Johnsonville,  Tenn,,  for  the  yean 

ending  Sept.  30, 1890-1913. 


Day. 


1890. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

80 

81 


Oct     Nov.     Deo.     Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.    Sept 


47,000 
47,000 
87,200 
83,100 
83,100 

81,200 
28,600 
28,600 
28,600 
27,400 

23,300 
21,200 
20,700 
20,200 
17,400 

16,500 
16,600 
16,500 
16,500 
16,100 

15,700 
15,700 
15,700 
15,700 
15,700 

15,700 
15,700 
15,700 
16,500 
17,400 
18,300 


18,300 
18,300 
18,700 
19,200 
20,200 

20,700 
21,700 
29,900 
36,500 
88,600 

39,900 
42,000 
51,300 
69,400 
78,600 

82,000 
86,300 
95,800 
107,000 
133,000 

141,000 
141,000 
137,000 
130,000 
121,000 

111,000 
107,000 
106,000 
106,000 
"",000 


400103, 


95,800 
84,600 
78,600 
73,600 
76,000 

62,800 
56,500 
54.300 
62,800 
47i700 

43,400 
39,900 
39,200 
36,500 
35,800 

35,100 
33,800 
30,600 
29,300 
28,600 

28,000 
28,000 
28,000 
28,000 
26,800 

26,200 
25,600 
25,600 
26,200 
26,800 
28^000 


29,300 
32,500 
32,500 
36,500 
33,800 

39,900 
42,000 
39,900 
37,800 
35,100 

26,800 
26,800 
26,800 
26,200 
38,600 


70,200 

78,600 
101,000 
104,000 
133,000 
140,000 

133,000 
123,000 
120,000 
118,000 
109,000 


98,400 
91,500 
85,500 
77,800 
72,700 

68,500 
65,200 
62,800 
62,800 
64,400 

71,900 
76,000 
75,200 
72,700 
71,900 

70,200 
62,800 
55,800 
58,800 
62,800 

71,900 
72,700 
76.000 
78,600 
82,900 

89,800 
96,700 
106,000 
91,500 
82,000 
81,200 


61,200 
62,000 
66,900 
60,600 
45,500 

42,000 
38,500 
87,200 
36,500 
39,900 

44,800 
49,900 
53,500 
44,100 
42,700 

37,200 
33,800 
31,200 
30,600 
29,300 

28,600 
28,000 
26,200 
25,600 
25,000 

24,600 
24,500 
25,600 
26,200 
26,200 


26,200 
25,000 
23,900 
2S,800 
21,700 

21,200 
20,200 
19,700 
19,700 
19,700 

20,200 
21,200 
21,700 
20,200 
19,200 

19,700 
21,700 
21,700 
20,200 
19,200 

18,300 
18,700 
19,200 
24,500 
28,200 

27,400 
36,500 
44,100 
36,500 
89,900 
44,800 


46,200 
44,100 
39,900 
33.100 
37,800 

41,300 
32,500 
29,900 
36,600 
35,800 

35,800 
35,800 
37,800 
42,000 
42,700 

40,000 
38,500 
34,400 
45,500 
29,300 

26,200 
25,000 
17,800 
17,800 
21,700 

20,700 
20,700 
21,200 
22,800 
82,600 
83,800. 


33,800 
30,600 
82.500 
23,900 
25,000 

35,800 
83.100 
29,300 
26,200 
23,900 

24,500 
23.900 
36.500 
28,000 

2},aoo 

23,900 
25.000 
26,200 
26,800 
27,400 

28.000 
28,000 
29.300 
88,500 
53,500 

66,500 
59.000 
54,300 
60,000 
44,800 
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Mj/  dMarge,  in  9eeondfeet,  of  Tenneuee  River  at  JohnsanvilUy  Term.,  /or  the  years 
ending  Sept.  30, 1890-1913— Contmued. 


Oct 


Not. 


Dec 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept, 


40,  m> 
37,200 
33,800 
36,500 
30,200 

30,900 
55,800 
52,800 
48,400 
43,400 

30,000 
40,600 
40,600 
42,000 
33,100 


58,100 
54.300 
47,700 
30,200 
43,400 

39,200 
33,800 
33,100 
82,500 
31,800 

29,900 
27,400 
26,800 
26,200 
25,000 


20,200 
19,700 
19,200 

19,200^  96,700^227, 


»,200109, 


89,800 
90,600 
109,000 
— ^,000 


166,000 
181,000 
194,000 
211,000 

--^.ooo 


19,200 
33,800 
29,300 
29,300 
20,300 


90,600220, 
100,000 
110,000236, 
113, 
104, 


1,000238, 
L  000  241, 


,000 
1,000 
•,000 

;,ooo 

,000 


29,300  96,700250, 

31,800  

33,100 
46,200 
52,800 


89, 800250; 
106,000275, 
102, 
104,000^277, 


1,000 
,000 
,000 
,000 
,000 


80,600  24,500 
28,000  24,500 
28,000  29,900 
26,800  31,200 
26,200  29,300 


25,000 
26,000 
26,200 
32,500 
37,200 

38,500 
45,500 
49,100 
58,800 
62,000 
62,000 


14,000 
14,500 
14,900 
14,500 
14,100 

14,500 
14,500 
14,500 
14,100 
14,100 

14,100 
13,700 
13,700 
13,700 
13,700 

13,700 
13,700 
13,700 
13,700 
13,700 

13,700 
13,700 
13,300 
13,300 
13,300 

13,300 
12,900 
12,900 
12,900 
12,600 
12,6001 


26,800 
26,200 
26,200 
26,200 
23,300 


50,600 
50,600 
39,200 
39,200 
31,800 

29,900 
28,000 
26,200 
25,600 
26,800 


106,000^000 

106,^ — ^ 

104, 
102, 


>,000  2S7,( 
i,  000  280,  ( 
!,000200,( 


22,800!  29,300 
22,200  33," 
21,700  36, 


21,200 
21,200 


12,600 
12,600 
12,600 
12,600 
12,600 

12,600 
12,600 
12,600 
12,600 
12,600 

12,900 
14,100 
16,500 
17,000 
16,500 

15,300 
15,300 
17,400 
21,200 
23,900 

23,300 
23,300 
28,000 
34,400 
34,400 

37,200 
32,500 
81,200 
82,500 
89,  r' 


«,,,^  126,000,294,000* 

33,100128,000|285,000, 

"    500fl57,000277,000 

158,000 


43,400 
50,600 
78,600 


39,900 
36,500 
33,100 
32,500 
30,600 

36,500 
47,700 
48,400 
56,500 
62,800 

681,500 
73,500 
76,200 
76,000 
71,000 


,000 

),000 

1,000 

88,900292,000 

82,000  296,000 
75,200299,000. 
76,900302,000'. 
88,900308,000  . 
104,000,301,000,- 


150,000 
146,000 


100,000 


...,_„  ^-, — ,  73,500  97,600 

93,200  82,900^  65,200  96,700 

59,600118,000 

57,300149,000 

52,100165,000 


86; 


^300 


^900 
k,400 
1,400 


74,400 
77,800 
85,500 
96,400 
126,000 


88,900 
88,100 

85,500 
82,000 
88,900 
71,000 
74,400 


60,400 
57,300 
55,000 
51,300 
47,700 

40,600 
42,700 
40,600 
38,500 
37,200 

35,800 
33,800 
33,100 
31,800 
31,200 

30,600 
29,900 
29,300 
28,600 
28,000 

27,400 
30,600 
31,200 
30,600 
29,900 

28,600 
28,600 
35,800 
37,200 
46,2^ 
46,200 


86,300 


73,600j 
58,100 
52,100! 


49,100, 


80, 

76,900  49;i00! 

76 

74, 


68,500 
04,100 
110,000, 


47,700, 
47,700 
47,000 
46,200 
60,400 


113,000  66,900 
114,000|  67,700 
109,000  66,100 
109,000  65,200 
108,000;  68,500 


02,800151,000105,000  70,200 
55,000167,000100,000  66,900 
49,100179,000  91,500  65,200 
42,0001190,000  82,900  65,200 
38,500199,000  83,800  60,400 

37,200208,000 

35,800218,000 

42,700230,000 

52, 100,234,000,115,000 123,000 

55,800237,000 115,000,110,000 


87,200  82,900 
96,700  88,900 
106,000108,000 


68,800239,000 
62,000233,000 
68,500;217,000 
83,800,189,000 
90,600146,000 
9i,100!ll3,000. 


109,000113,000 
101,000<,110,000 
87,200104,000 
81,200104,000 
.104,000 
.i  96,400^ 


70,200 
65,200 
72,700 

72,700 
79,600 
82,900 
55,800 
49,900 

50,600 
47,700 
44,100 
49,100 
69,600 

66,100 
66,100 
62,800 
61,200 
59,600 

58,100 
54,300 
53,500 
55,800 
63,600 
66,900) 


26,800 
26,800 
26,000 
29,900 
33,800 

33,800 
32,500 
31,800 
29,300 
28,000 

31,200 
36,500 
36,500 
37,800 
38,500 

39,900 
49,100 
50.600 
44,800 
47,000 

48,400 
47,000 
52,100 
55,000 
56,500 

52,800 
41,300 
40,f00 
39,900 
42,700 


42,000 
37,200 
31,800 
28,600 
26,800 

26,600 
24,500 
24,500 
24,500 
25,000 

25,000 
25,000 
25,000 
25,000 
26,200 

28,000 
26,200 
25,600 
25,000 
25,000 

22,800 
20,700 
20,200 
23,900 
26,200 

26,200 
25,600 
25,600 
26,000 
23,900 
27,400 


33,100 
46,200 
55,800 
85,500 
92,400 

101,000 
113,000 
111,000 
109,000 
88,100 

56,000 
44,800 
38,500 
35,100 
31,800 

80,600 
28,000 
26,800 
26,200 
24,500 


54,300 
51,300 
62,800 
62,800 
72,700 

79,500 
70,200 
68,500 
76,200 
77,800 

75,200 
70,200 
65,200 
62,000 
58,100 

55,800 
53,500 
47,700 
41,300 
38,500 

35,800 
34,400 
34,400 
35,100 
45,500 

49,100 
52,800 
55,800 
54,300 
47,700 


44,800 
39,200 
39,900 
45,500 
45,500 

52,800 
55,800 
59,600 
75,200 
116,000 

163,000 
176,000 
168,000 
155,000 
136,000 

124,000 
113,000 
106,000 
97,600 
83,800 

75,200 
70,200 
65,200 
53,500 
53,500 

49,900 
45,500 
42,700 
38,500 
36,500 
33,100l 


46,200 
42,700 
39,200 
36,500 
33,800 

31,200 
28,000 
26,200 
21,200 
27,400 

29,300 
30,600 
30,600 
30,600 
28,000 

26,200 
25,000 
23,300 
21,700 
21,200 


23,900  20,700 

23,300  20,200 

23,300  19,700 

23,300  19,200 

22,800  18,300 

22,800  17,400 
25,000|  17,000 
27,400  16,500 
32,500;  16,100 
39,900  15,700 
45,500 


31,800 
31,800 
33,800 
34,400 
31,800 

30,600 
29,300 
28,600 
28,600 
20,300 

29,300 
28,600 
36,800 
37,200 
31,800 

26,800 
25,000 
24,500 
23,900 
25,600 

25,600 
25,600 
26,200 
23,900 
23,300 

23,900 
28,000 
29,300 
29,300 
28,000 
28,000 


29,900 
29,900 
28,000 
26,200 
25,000 

25,000 
26,200 
26,200 
28,000 
24,500 

20,700 
19,200 
19,200 
27,400 
26,800 

25,000 
23,300 
21,200 
19,700 
19,200 

21,200 
28,600 
36,500 
36,500 
33,800 

30,600 
28,600 
27,400 
23,900 
21,700 
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SUBFACB  WATER  SUPPLY,  1913,  PABT  IH. 


Daily  dMiarge,  in  second  feet y  of  Tennessee  River  at  Johnsonville,  Tenn,,for  the  yean 
enaing  Sept.  SO,  J59a-i9i5— Continued. 


Day. 


1808. 

1 

2 

3 

4 

6 

6 

7 

8 

0 

10 

11 

12 

IS 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

1894. 

2.'.'.'.'.'.'.'. 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

28 

27 

28 

29 

30 

31 


Oct. 


21,700 
22,200 
28,300 
22,200 
19,700 

18.300 
17,400 
16,500 
16,100 
16,100 

16,700 
16,300 
14,900 
14,900 
14,900 

14,900 
14,500 
14,500 
14,500 
14,600 


14,100 
13,700 
13,700 


Nov. 


12,900 
12,900 
12,900 
13,700 
14,600 


Dec. 


Jan. 


82,600,  88, 


84,400 
87.800 
89,200 
89,900 


14,900  40,600 
14,100  39,200 
14,500  39,900 
16,300  38,600 
14,900  37,800  46; 


16,300 
20.200 
21,200 
27,400 
34,400 


36,600 
35,800 
35,100 
61,200 
68,600 


36,500  65,200 
37,200103.000 
33,800118.000 
32,500135,000 
33,100132,000 


,800' 126, 000 

200131,000 

600133,000 

13,700f  39,900  127,000 

,500120,000 


36,  J 


J. 


13,700 

13,700 
13,700 
13,300 
12,900 
12,900 
12,900 


19,200 
18,700 
18,300 
17,800 
16,600 

16,100 
15,700 
14,900 
16.100 
15,300 

15,700 
16,100 
16,500 
17,400 
16,500 


16,600  16,100 
16,500,  19,200 
16,100  25,600 
20,000  19,200 
29,900   18,300 

27,400  17,800 

37,800  17,800 

33,100  18,300 

29,300  18.700 

25,000  18,700 

22,200!  17,800 
19,700|  17,800 
18,700!  17,400 
18,700  17,400 
18,700,  17,400 
18,300.... 


100113,000 
800103,000 
500|  83,800 
800'  70,200 
100  62,800 
51,300 


21,700 
21,700 
20,700 
20,200 
19,700 

19,200 
18,700 
18,300 
17.000 
16,600 

16,100 
15,700 
15.300 
14,900 
15,700 


17,400 
17.800 
18,700 
19.700 
20,200 

23,300 
31,800 
29,900 
28,600 
28,000 

29,300 
28,000 
26,800 
25,600 
25,000 

25,600 
29,300 
33,800 
35,100 
31,800 

29,900 
29,300 
25,000 
25,000 
24,500 

24,500 
23,300 
22,200 
21,200 
20,200 
19,700l 


900 
400 
700 
700 
900 

100 
300 
600 
000 
500 

500 
100 
400 
100 


Feb. 


800268,000 

'"1248,000 

237,000 

,000 

000 


2(00248, 
iD0237, 


600196, 


400160, 


600108, 


74,400 
73,  - 
70,200 
66,800 
66,800 

63,600 
54,300 

76,900 
108,000 


Mar. 


113,000  43,4001160,000178,000 
108,000 

97,600 

94,100 

87,200 


2001127,000 

000^164,000 
400]  190, 000 
500'227,000 
500248,000 
900:266,000 

70o!278,000 
700  280,000 
700  279,000 
700  279,000 
200280,000 

800280,000 

000279,000 

300276,000 

800 

400 

800 


86,600 
94,100 
103,000 
114,000 
118,000 


118,000 
116,000 
109,000 

95.800 

82,000221, 


700  47,700 
200  44,100 
200  42,700 
700'  98,400 
700163,000 

600194.000 
800  201.000 
300  215,000 
000239,000 
200248,000 

000267,000 
500  257,000, 
300  258,0001 
300  258,000 
100  254,000 


73,600 
63,600 
62.800 
66,100 
69,600 

69,600 
69,600 
62,000 
63,600 
60,400 
58,100 


76,000 
76,900 
76,000 
73,600 
71,900 


Apr. 


66,600 
52,800 
46,200 
44,100 
43, 


42,700 
42,000 


May. 


000140, 


000 174, 


400141 


108/ 
118,1 
122,000 
131,000 
,000 


Jane. 


1,000 
.,000 
208,000 
212,000 
199,000 


180,000(187,000 

190,000192,000 

87,200202,000)202,000 
127,000  209,000201,000 


127,000218,000190, 

157,000 

127,000 

107,000 

161,000 


219,000 
221,000 
212.000 
192,000 


199,000 
2^,000 
247,000 
239,000 
—  000 


192,000 
168,000 
131,000 
97,600 
86,600 

77,800 
81,200 
90,600 
95,800 
99,800 


66,900 
68,100 
76,000 
81,200 
104,000 


76,900110,000 
86,300110,000 
93,200100,000 
93,100  88.900 
90,600  98,200 

83,800107,000 
77,800104,000 


800247,000 
900  218.000 
400  218,000 
300  218,000' 
800;i42,000, 


73,500 
70,200 
66,900 

63,600 
62,800 
71,000 
82,000 
104,000 


400' 124, 000 117,000 
000109,000117,000 
600,101,000118,000 
800  94,100123,000 
000  88,100134,000 


83,800136,000 
100|  80,300126,000 
— '  78,600115,000 


lool 
wo. 


800 101,000 

d:i,100 77,800 

49,900' '66,900 


95,800 
86,300 
82,000 

77,800 
74.400 
69,400 
62,800 
61,200 

66,800 
50,600 
46,200 
43,400 
40,600 

38,600 
35,800 
35,100 
34,400 
32,500 


163,000 
139,000 
122,000 
109,000 
85,600 

80,300 
75,200 
71,000 
62,800 
68,100 

56,800 
49,900 
61,300 
63,500 
75,200 
87,200 


81,800 
30,600 
29,300 
28,600 
29,300 


000 
136,000 
181,000 
168.000 


July. 


87,200 
80,600 
30,600 
28,600 
28,000 

26,200 
26,600 
81,800 
27,400 
26,200 

25,600 
25,600 
24,500 
23,300 


UI'OOOJ  23,300 

130,000  22,200 
96,800  21,200 
71,000'  20,200 
51,300  20.200 
44,100  20,200 

43,400  19,700 
42,700.  19,200 
40,600  18,700 
39,200  18,700 
37,800  19,200 


37,200 
37,200 
38,500 
39,200 
39,900 


81,800 
20,900 
27,400 
26,600 
23,900 


22,800 
24.500 
26,800 
28,600 
31,800'  19,2001  26,800 


29,300  22,200 
28,000  21,200 
28.600^  20,700 
29,900  20,200 


ni 


31,800' 
30.600, 
29,900 
30,600 
31,200 

33,80o' 
35,100 
33,800 
31,200; 
29,300 

27,400 
29,300 
30,600 
31,200, 
32,500, 

35,800 
39,200 
40,600 
39.900, 
37,800 
36,100. 


18.700 
17,400 
17,000 
16,500 
16,100 

16,100 
16,100 
16,700 
16,100 
16,100 

16,100 
16,100 
16,100 
16,100 
19,200 

17,400 
17,400 
17,400 
17,800 
17,400 


19,200 
21,700 
24,500 
26,600 
26,600 
22,200 


17,000 
16,600 
16,600 
17,800 
20,700 


Aug. 


20,200 
19,200 
19,200 
18,800 
18,700 

18,300 
18,300 
18,700 
19,700 
20,200 

20,700 
21,200 
21,200 
21,700 
21,700 

21,700 
21,200 
21,200 
19,700 
19,200 

18,700 
20.200 
26,000 
26,600 
23,300 

17,400 
17,400 
16,600 
16,100 
14,900 
14,100 


22,200 
31,200 
21,200 
21,700 
21,700 

20,200 
18,700 
17,800 
17,400 
17,000 


28,900  17,000 
21,200  17,000 


26,000 
1»,200 
19,200 

20,200 
30,200 
19,200 
18,300 
19,200 

21,700 
22,200i 
20,700 
19,200 
19,300 

20,700 
21,700 
22,200 
21,200, 
22,300 
22,800 


16,600 
16,100 
16,100 

15,700 
14,900 
14,100 
14,100 
14,100 

17,000 
20,700 
20,200 
21,200 
22,200 

24,500 
28,000 
29,300 
26,200 
23,900 
21,  TOO* 


Sept 


13,700 
13,300 
23,300 
23,300 
28,300 

26.000 
81,800 
31,860 
31,800 
29,900 

28,600 
26,800 
28,600 
29,900 
30,600 

30,600 
29,900 
55,000 
63,600 
60,400 

52,100 
43,400 
36,600 
29,900 
27,400 

26,200 
23,900 
22,300 
21,200 
20,200 


30,300 
19,30D 
18.300 
17,800 
18,700 

19,700 
19,700 
18,700 
17,800 
15,700 

14,900 
14,900 
14,900 
14,600 
13,700 

13,700 
13,700 
13,700 
14.100 
16,300 

15,700 
15,700 
15,700 
15,300 
14,500 

13,300 
12,600 
12,600 
12.600 
13,600 
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D§3g  dmkarge,  m  weocmdfeety  of  Tennestee  River  at  JohntonvUU,  TWtn.,  for  the  yean 
ending  Sept.  SO,  ISOO-lSlS—Conthmed, 


DV. 


Oct.     Not.     Dee.     Jan.     Feb.     liar.     Apr.     May.    June.    July.    Aug.    Sept 


13,300 
11,500 
11,300 
10,500 
10^500 

10,300 
10,300 
10,300 
10,200 
10,400 

11,300 
11,500 
11,500 
11,300 
10,800 

10,500 
10,300 
10,300 

» ■  10,500 

» U,800 


u... 
a.. 
u... 

M... 

IS... 


a... 

«... 


vm. 


13,000 
12,300 
11,800 
11,200 
10,800 

10,500 
10,300 
10,300 
0,M0 
9,  MO 
0,MO 


9,M0 
9,050 
9,050 
9,660 

10,500 
11,^ — ' 

11,800 

11,500 
11,500 
11,300 
10,800 
10,800 

10,500 
10,500 
10,500 
10,800 
10,800 

10,800 
10,800 
10,500 
10,500 
10,800 

10,800 
10,800 
10,800 
10,800 
10,800 


10,800 
10,800 
10,800 
10,800 
U,300 

11,300 
11,300 
11,300 
11,800 
13,000 

13,700 
13,300 
14,500 
15,700 
17,400 

36,300 
49,900 


40,600 
47,000 
44,800 
88,500 
83,500 

39,300 
36,300 
38,000 
43,400 
70,300 

85,500 
106,000 
133,000 
151,000 
164,000 

168,000 
190,000 
"  000 


62,000301 

63,600307,000 

57,300308,000 

47,900188,000 
38,500167,000 
81,800153,000 
27,400144,000 
23,000133,000 


85,500 
88,900 
82,900 
76,000 
71,000 

68,500 
66,900 
64,400 
66,100 
68,500 

66,300 
63,800 
55,000 
47,700 
42,000 

38,500 
36,500 
35,100 
34,400 
35,100 


51,30dlO7,000 

52,100 

66,800 

71,900 

88,000 


83,800 
82,000 
74,400 
67,700 


104,000 
122,000 
136,000 
147,000 
147,000 

133,000 
113,000 
103,000 
90,600 
97,500 


62,000 
57,300 
56,500 
60,400 
71,000 

86,300 
94,100 
06,700 
98,400 
97,500 


116,000 
116,000 
126,000 
122,000 


92,400 
82,000 
76,000 
73,500 
132,0001  68,500 


57,300 
55,000 
52,100 
40,900 
47,000 

44,100 
46,300 
42,000 
39,900 
47,700 

52,100 
56,500 
61,200 
64,400 
63,000 

62,000 
61,200 
00,400 
58,100 
55,000 


35,800 

37,^ 

40, 

43,400^190,000 

45,500194,000 


160,000 
8001186,000 
600200,000 


67,700  51,300 

78,000  47,000 

83,800  44,800 

81,200  43,400 

73,500  42,700 


22,200134,000  46,300^194,000 
21,700118,000  40,100194, — ' 
30,700118,000  51,300108, 
33,300 118,000 
36,000,109,000 . 
30,300101,000 


63,000 
100jl94;000|  59,600 
58,100 

59,600 
59,600 


i.. 

T... 

1... 


U... 

«... 


w.. 
n.. 
tt.. 
».. 
».. 

n.. 
c. 
a.. 

M.. 

».. 


«... 

«... 

a.. 
«... 

31... 


10,800 
10,500 
10,500 
10, 

10,300 
9,940 
9,940 
9,940 
9,650 

9,650 
9,650 
9,650 
9,650 
9,660 

9,660 
9,660 
9,650 
9,650 
9,660 

9,660 
9,650 
9,650 
9,650 
9,660 

9,660 
9,650 
9,370 
9,370 
9,370 
9,370l 


9,370 
9,650 
9,940 
9,940 
9,940 

10,300 
10,300 
10,300 
10,800 
U,200 

11,800 
13,300 
13,300 
13,300 
U,800 

U,800 
U,500 
13,300 
13,300 
13,700 

13,700 
13,300 
13,600 
13,600 
13,200 

11,800 
11,800 
11,800 
11,800 
11,800 


11,800 
12,200 
12,200 
18,300 
13,700 

14,100 
13,700 
13,300 
12,000 
13,600 

13,600 
12,600 
12,000 
12,000 
13,600 

13,600 
13,600 
13,600 
13,600 
13,300 

13,700 
13,700 
13,700 
13,700 
13,700 

13,700 
19,700 
68,800 
86,300 
77,800 
60,4001 


,000 
185,000 
163,000 
135,000 


51,300 
47,000 
44,1001 
41,300194,000 
39,300311, — ' 


100157, 


64,300 
89,800 
,000 


1,000 


800216, 


37, 

36,500 

36,800 

36,"" 

87, 


1,000 
306,000 
198,000 
"1,000 
,000 


500^176, 
300167, 


89,000  92,400 
39,900122,000 
89,200155,000 
37, 800^181, 000 
36,500196,000 

37,800,308,000 
40,100307,000 
60,400'313,000 
62,800217,000 
68,800222,000 


37,800 
36,100 
83,800 
81,300 
30,300 


300230, 


165,000 

164,000 

158,000 

158,000  39;  2001201 

160,000  39,900^153,000 


500332, 
300237, 


27,400162,000 
26,^ — 


;,  200 158, 


43,400103,000 

66,000  73,500 

98,400  58,100 

800{144;000|118,000  40,000 

28,300^133,000^133,000^  45,500 


25,000^ 


1,000 
151,000 


22,800118,000150,000  42,000 
39,200 


22,200 
21,700 
22,200 
23,900 

38,000 
83,100 
89,200 
87,800 
53,500 
54,300i 


98,400163,000 
82,900166,000  38;500 
70,300163,000  37,200 
60,400153,000  36,500 


000136, 


43, 
40,600 


700118, 
700100, 


i,000 
1,000 
1,000 
86,300 
78,600 
75,3001 


1,000 
,000 
,000 
,000 


35,100 
37,300 
43,000 
48,400 
51,300 


42,000 
39,900 
41,300 
48,400 
56,500 
58,800 


56,800 
52,100 
47,000 
42,700 
39,200 

37,800 
33,800 
30,600 
28,600 
27,400 

26,800 
28,000 
28,600 
28,000 
26,200 

24,500 
23,900 
22,800 
22,200 
21,700 

22,200 
22,800 
22,800 
21,700 
20,700 

30,700 
20,700 
20,200 
19,700 
19,200 


19,200 
19,200 
19,200 
22,800 
33,100 

37,800 
39,200 
41,300 
43,400 
46,200 

46,200 
50,600 
49,900 
46,200 
42,000 

37,800 
35,800 
33,800 
30,600 
29,900 

31,200 
29,300 
25,000 
23,900 
22,800 

21,700 
21,200 
19,700 
18,700 
18,300 
20,700 


44,100 
51,300 
44,800 
36,500 
29,900 

25,600 
25,000 
21,200 
30,300 
19,700 

18,300 
19,300 
19,700 
20,200 
30,200 

18,300 
18,300 
18,300 
30,700 
18,300 

18,300 
19,700 
36,200 
35,100 
37,800 

36,500 
34,400 
31,200 
28,600 
27,400 
26,200 


28,900 
22,800 
21,200 
21,i00 
21,200 

30,700 
30,300 
19,700 
19,300 
18,700 

18,300 
30,700 
21,200 
19,700 
17,800 

10,500 
15,700 
16,100 
17,800 
18,700 

17,800 
16,500 
15,700 
14,900 
14,100 

13,700 
13,300 
13,300 
12,200 
11,800 


49,100 
50,600 
50,600 
47,700 
43,400 

40,600 
38,500 
35,800 
34,400 
34,400 

33,100 
31,800 
29,900 
28,600 
36,200 

24,500 
22,800 
20,700 
30,700 
20,700 

20,700 
30,700 
20,300 
20,200 
19,700 

19,200 
19,300 
20,300 
22,800 
28,900 
34,600l 


23,900 
23,900 
22,800 
21,200 
20,200 

19,700 
21,700 
36,800 
31,800 
33,100 

31,300 
38,600 
28,000 
39,900 
36,500 


31,700 
18,700 
17,800 
17,400 
18,700 

34,500 
38,000 
28,000 
26,800 
26,200 

26,300 
30,600 
54,300 
89,800 
115,000 


37,800^122,000 

36,500112,"" 

30,600 

28,600 

25,600 


1,000 
98,400 
05.800 
91,500 


22,800 
21,200 
20,200 
19,700 
30,700 

31,300 
22,800 
21,700 
23,900 
24,500 


88,900 
88,900 
84,600 
71,000 
57,300 

49,100 
50,600 
64,300 
53,500 
56,000 
66,200i 


68,500 
58,100 
48,400 
39,900 
34,400 

30,600 
28,000 
26,800 
25,600 
25,600 

35,600 
25,000 
22,800 
21,200 
19,700 

18,700 
18,300 
18,300 
17,800 
17,800 

17,400 
17,000 
17,000 
17,000 
10,500 

16,100 
15,700 
15,300 
14,900 
14,900 
14,900l 


15,300 
15,300 
18,300 
18,700 
17,400 

16,100 
14,900 
13,700 
13,300 
12,600 

11,800 
11,600 
11,500 
12,600 
13,700 

14,100 
13,700 
12,900 
12,200 
11,500 

11,200 
11,200 
10,800 
10,600 
10,600 

10,600 
10,200 
10,500 
10,500 
10,800 
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STBFACE  WATKB  SUPPLY,  1913,  PABT  IIL 


Daiiy  Stekarge^  in  Mctmdfeet,  of  Teimeaaet  Riwr  oi  JoknaonvilU,  Tenti.,  for  the  yeort 
ening  S<pt.  SO,  i^90-i9i J--Cofitiniied. 


D^. 


Oct.     NofT.     Dec     Um.      FMh  i  Mar. 


van. 


77.  «0 


21.900  »»«XI312,O0ai 

( 
S,3a>  74,400301,000 
3&,600  S7.aoaiS4,000 
2S,4)DtOl.aaDl<4,000 
2S,nCki  I  10,0001m.  000 
Jt»JO0 113,000X6,0001 


S, 900 IM. 000215,000 i  M,3 

S.)UUl20.0U0227,an '  52,S 

22.^)ll4.0aOMl,000 54,3 

ZS.J0i>llS,Q0O2SS,000 «7.^ 

24.500117,0002:3.000 88,1 

25,900 106.  O0O2Sl.O0o' lU.O 

2»,AX»  ».2UU2»1.000 Ul.f 

J».90rt  *i,«Ut30a.UOO 144,10 

5a,?<w  «.3oa3LS,ooo iS3,r 

«:,?co  »,3oo342,ooa ,153,0 

74,400  7S,0OO^n,00O 141,0 

75,200  n.0Ul>393,O0O 115,0 

75,iiM  71.JOI>404,000 ,  87,^ 

73.300  S2. 000410,000  77,800  Oft,  10 
72,?0O  91,300407,000  69,400  54,3001  \ 


06,900113,000401,000  Oft,100 

6^.400 140,000391,000  58,800  43,7001  \ 

56.000 156s 0003!«, 000  54.300  30,200  ! 

44.100 a^OOO  50.000  3ft,50r 

370.000  48,400  35.10 

056,000 3i,r 


i  36.800  36, 
I  36,800  35.' 
I  3^800  34,500 
I  36.800  23,800 
2^20O  22,800 

25,000  22,800 

25,600  22,800 

I  26,200  23,900 

I  25,0001  25,600 

27,400  25,600 


36,200 
126,200 


28,6001  25,600 
2S,600l 


«.« 


47.OO0I: 


29.900 2K,00O 

37,400 26,800 


28,600 !61,0 

29.300 <  60,4001  : 

29,300 t  58,100  ! 

^ .|  54.300  : 

.)  50,6" 


34.500!II'II!|  44^1001 

33,300 41.300 

3J,30O 38,500 

23,800 35,800, 


23.300 '  33^ 

23.300 1  31,20Ol 

25.300 29,3001 

23,900 !  28,600! 

26,800 ■  28, 


31.800101,000 
38,500  91.500 
o2,Sn>  85.500 
58.8nO  81,200 
61,200  82,000 

59.600108,000 
55.  WO  117,000 
53. 800 11 4,0001 
51.300104,000 

:«),r" 


24,500|  13,700 
22,8001  13,n9 

22.800  13,900 
23,300  13,600 
22,2001  ii,m 

22,800  11.800 
23.900  11,500 


24,500 
27.400 
29,300 


ii.ao 
ii.aoo 

10,800 


25,600 
25,000 

I  28,000 
I  36,500 
I  40,600 
f  39.900 

I  38,500 

37,800 
135,800 
I  37,200 
47,700 
63,600 
06,100 


21.200 
18,700 
17.800 
16,500 
16,500 


16,100 
16.100 

16,100  37,200 
15,300 
17,400 


27,400  10.50) 
25,0001  lO.SOO 
22,800  10,300 
20,700  9,9« 
18,700    9,650 


17. 

17. 

17,400 

17. 

17,800 

17, 

17,800 

17,800 

18,300 

18,300 

17,000 


36,500 
30,"^ 
39,200 
47,000 
51,300 


9,6» 
6,650 
9,650 
9,370 
9,370 

9,  on 

9,(10 

9,  on 

9,0« 
9,000 


21,7D0 
21, » 
21,300 
21,») 
20,700 


50,600  30,300 
44,800  52,800 
37,300^  95,800 
39,900118,000 
60, 400136,0)0 


81,3001  35, 
76.0001  23, 
73,500|31, 
60,400  31, 
65.300i  21,2001 
....777  23,800. 
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Dmbf  dUekaye,  in  teetmd/eet,  of  Tennessee  River  at  JohnaonvilUy  Tenn.,  for  the  yean 
ending  Sept,  SO,  J^50-19i,J— Continued. 


3S,1Q0 

si,no 

»,800 
23,000 

19,700 

i9,aoo 

19,200 

«,aoo 

79,500 

8S,900 

77,800 
82.  »0 
53,500 
» ,H800 


39,900 
35,100 
33,100 

3i,aoo 

39,900 

28,000 
39,300 
S4,400 
44,100 
53,500 


Oct 


» 54,300 

5 50,600 

» 45,500 

44,800 

» 41,300 

» 39,900 


10,300 
10,300 
10.200 
0,940 
9,940 

9,940 
0,940 
9,940 
9.660 
9,660 

9,370 
9,370 
9,370 
9,660 
9,660 

9,940 
10,800 
11,500 
11,500 
U,500 

11, 
10, 

10,  ^ 
10,300 
10,200 


Nov. 


37,800 
33,100 
31,200 
28,600 
36,200 

26,000 
34,500 
23,300 
32,200 
33,300 

23,900 
35,000 
25,600 
35,600 
36,300 

36,800 
38,600 
36,800 
36,800 
26,300 

35,000 
S,000 
37,400 
31,800 
38,500 

44,100 
46,300 
44,800 
43,400 
39,900 


9,650 
9,650 
9,370 
9,370 
0.370 

0,370 
0,370 
9,650 
9,660 
9,660 

9,660 
10,200 
10,500 
10,800 
10,500 

10,500 
10,500 
10,300 
10,300 
9,940 

9,940 
9,940 
9,940 
10,200 
10,600 


0,940  10,600  71,000 
9,660  10,800  73,700 
9,660  11,500  71,900 
0,660  13,600  66,300 
9,05d  13,700^  58,100 


Dec. 


37,300 
33,800 
33.500 
33,500 
31,800 


33,500 
34,400 

35,ioo:    ,    ^  , 

36,500159,000^18,000 
37,200179,000222,000 


44,800131,000 

75,200175,000206,000 
136,000202,000192,000 
1 183,000 

184,000 


38,500 188,000334,000 188, 

37.800 186,000'a8, 

36,500188.000330, 
34, 


,  1,000 

328,000^103,000 

198,000 

194,000 
33;  lOOllSi;  000(338,  OOOII88, 000 


1,400183, 


29,900158,000242,000 
38.600135,000344,000 
800116,000343,000 


26, 

26,200 

20,900 

29,900 
33,100 
39,200 
44,800 
47,000 

44,800 
41,300 
37,800 
36,500 
35,100 
35,100 


14,100 
14,100 
14,100 
13,700 
13,300 

13,300 
13,600 
13,300 
13.200 
13,300 

13,900 
15,300 
36,500 
49,100 
55,000 

68,000 
63,600 
58,800 
53,500 
53,500 

59,600 
63,000 
56,500 
56,000 
63,000 


Jan. 


35,100 
34,400 
34,400 
33,800 
36,500 


000326,1 


204,000 
226,000 
241,000 
000|224;0002S9,000 
274,000 


102, 
91,500^177,000 


82,900163,000287,000 
75,200140,000300,000 
62,000129,000307,000 
,400125,000313,000 
>,  200^117, 000  319,000 


09,4 
76,3 


73,500 
81,200 
83,900 
79,500 
71,900 
66,300 


45,500 
41,300 
36,500 
33,500 
38,600 

35,000 
31,700 
19.700 
18,300 
17,400 

10,500 
32,300 
37,200 
59,600 
71, 


78,600 
83,000 
77,800 
78,500 
69,400 


83,800 

74,400 
61,300 
54,300 
47,000 
51,300*  41,300* 


Feb. 


57,300306, 
53,100313, 
53,500311 
58,100^07, 
83, 


(,800317, 


311,000 


133,000331, 
151,000324, 
186,000^336,000 


36,500 
33,800 
31,200 
29,300 
36,800 


36,000 
38,000 
33,800 
70,300 
76,"" 


900113, 


76, 
82, 

82,900 
91  '^^ 
1,000 


133,000 
149,000 
160,000 
167,000 
169,000 


76,000163,000 

86,300146.000 

96.800^119,000 

06, 

03,200 


400100, 


000 
9i;500 


87,200 
86,300 
85,500 


;,ooo 

1,000 
.000 
,000 
,000 


000 

,000 


330.000 
333,000 
335,000 


84,600 
89,800 
95,800 
96,800 
03,200 


91,500 

97,600 

33;  8001107,000 

118,000 

000^128,000 


9001133,  OOOl  72,700 

900^137,000^107,000 

139,000 

151,000 

150,000' 


141,000 
142,000 
130,000 


500142, 


127,000 
111,000 
94,100 
82,000 
77,800 

81,200 
96,800 
104.000 
100.000 
118,000 


133,000217, 

145,000 

146,000 

135,000 

130,000 

106,000 


Apr. 


99,300 
80,800 
81,200 

73.500 
67,700 
62,800 
62,000 
70,200 

83,800 
103,000 
106,000 
104,000 

98,400 


06,400 
89,800 
79.500 
75,200 
70,200 

66,100 
64,400 
64,400 
66.900 
67,700 


136,000 
118,000 
115,000 
162,000 
194.000 

218,000 
230.000 
240,000 
238,000 
230,000 


000118, 


,000 
194.000 
168,000 
142,0(iO 
'~000 


May. 


89,800 
80,300 
60,400 
62,000 
50,600 

52,800 
48,400 
46,200 
44,100 
47,000 

54,300 
61,300 
73,500 
79,500 
79,500 

75,200 
67,700 
63,600 
61,200 
58,800 

55,800 
50,600 
45,600 
40,600 
38,500 

35,800 
33,100 
31,800 
29,900 
28,600 
27,400 


98,400 
85.500 
75,200 
67.700 
58,100 

52,100 
47,000 
42,700 
41,300 
39,900 

30,200 
37,200 
34,400 
32,500 
31,200 

29,300 
28,000 
27,400 
26,800 
26,800 

26,800 
26,200 
26,200 
23,300 
33,100 


June.    July. 


I 
26,8001  17,400 
25,600   17,400 
25,000  18,700 


25,000 
24,500 

23,900 
23,900 
24,500 
25,600 
25,600 

24,500 
23,900 
22,800 
21,700 
21,200 

33,300 
34,500 
28,600 
31,800 
33,100 

33,800 
33,800 
31,200 
28,000 
25,600 

23,900 
21,700 
20,700 
19,200 
18,700 


19,200 
18,700 

18,700 
18.300 
18.300 
17,400 
16,100 

15.300 
14,900 
14,900 
15,700 
15,300 

14,900 
14,900 
14,500 
14,500 
14,100 

13,700 
13,700 
13,700 
15,700 
19,200 

19,700 
20,700 
21,200 
23.900 
24,500 
33,300 


39,900335,000 
39,900  217,000 
31,2001190,000 
34,400156.000 
41,300131,000 

52,100111,000 
61,200  88,900 
75,200 
83,800 


83,800 

80,300 
73,600 
66,100 
59,600 
71,000 

70.500 
77,800 
74,400 
71,000 
60,400 

63,600 
63,600 
83,800 
101,000 
127,000 


33,800152,000 
31,200193,000 
28,000218,000 
25, 600  240,  COO 
26,200243,000 
38,0001.... 


70,200 
58,800 
50.600 

44,800 
41,300 
37,300 
35,100 
34,400 

33,100 
31,200 
28,600 
26,800 
26,200 

25,600 
29,900 
27,400 
25,600 
25,000 


26,200 
26,200 
25,600 
37,200 


Aug. 


21,700 
21,700 
23,900 
24,500 
25,000 

33,900 
21,200 
19,200 
17.800 
17,000 

16,100 
16,100 
15,700 
15,300 
15,300 

14,900 
14,600 
14,100 
14,500 
14,100 

14,100 
14,500 
15,700 
15,700 
14,500 

13,700 
13,300 
12,900 
12,200 
12,200 
11,500 


Sept. 


11,500 
11,200 
10,800 
10,500 
11,800 

12,600 
12,200 
13,700 
14.900 
14,100 

14,100 
13.700 
12  900 

12,600 
12,300 

11,500 
11,500 
11,600 
11,500 
11,800 

11,800 
11,500 
10,800 
10,800 
10,500 

10,200 
9,940 
9.050 
9,650 
9,940 


17,800 
20,200 
20,200 
19,200 
17,800 

17,000 
15.700 
15.300 
15,300 
14,900 

14,500 
13,700 
12,900 
12,200 
11,800 

11,500 
11,200 
11,200 
11,800 
12,000 


39,900 
48,400 
50,600 
47,000 
41,300 

36,500 
31,800 
28,000 
25.600 
24,500 

20,700 
19,700 
18,300 
16,500 
16,100 

15,700 
15,300 
14,900 
14,900 
14,500 

15,300  15,700 
16,100,  20,200 
15,700  23,900 
15,300  26,200 
14,900  26,200 


16,500!  23,900 
15,7C0(  21,700 
14,9001  17.800 

„., ,  14,600:  15,700 

47,000  14,500  14,900 
38,500  15,300 


Digitized  by 


Google 


228 


BUBFACE  WATER  SUPPLY,  1913,  PABT  IH. 


Daily  diit^iarge,  in  second  feet ^  of  Tennessee  River  at  JohnsonvilU,  Tenn.^  for  the  years 
ending  Sept.  SO,  1890-191S— Continued, 


Day. 


Oct 


Nov. 


Dec. 


Jan. 


Feb. 


Mar.     Apr. 


Kay. 


Jane. 


July. 


Aug. 


S^it. 


1.. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
16.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1.. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
9., 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
26.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1901. 


1902. 


16,700 
15,700 
15,300 
14,900 
14,500 

13,700 
13,700 
19,200 
19,700 
19,200 

18,700 
17,400 
20,700 
30,600 
40,600 

36,600 
31,800 
26,800 
23,900 
20,200 

17,400 
16,100 
16,500 
17,400 
18,700 

19,200 
19,200 
21.200 
23,300 
28,000 
39,900 


33,800 
33,800 
28,600 
25,600 
21,700 

20,200 

18,700 
17,800 
17,800 
19,200 

21,200 
21,700 
21,700 
21,200 
19,200 

18,700 
17,000 
16,500 
16,100 
15,700 

48,400 
65,200 
58,800 
50,600 
52,800 

60,400 
58,800 
66,900 
70,200 
100,000 


106,000 
113.000 
109.000 
93,200 
71,900 

55,000 
46,500 
39.900 
40,600 
47,000 


43,400 
39,900 
42,000 
42,700 
43,  " 


400119, 


63,600 
63,600 
66,100 
87,200 
,000 


000141 


29,900137,0001160,000 

29,90^152,000 

29,300158,000 
28,000163,000 
26,800^167,000101,000 


153, 
134, 
118, 


000139, 
000110, 


44,100137,000 
700141.000 

137,000 
500128,000 

118,000 


41.300 
38,500 
37,200 


54.300 
54,300 
53,500 
47,700 
41,300 

37,200 
33,100 
30,600 
28,000 
25,600 

25,600 
25,600 
28,000 
32,500 
36,500 

39,200 
39,900 
43,400 
46,200 
45,500 
42,700 


39,900 
63,600 
108,000 
153.000 
173,000 

183,000 
189,000 
193,000 
194,000 
189,000 

170,000 
133,000 
95,800 
76,000 
78,600 

84,600 
80,800 
83,800 
78,600 
73.500 
69.400 


109,000 
102,000 
92,400 
78,600 
74,400 

68,500 
63,600 
61,200 
57,300 
52,800 

48,400 
44,800 
39,900 
38,500 
37,2C0 

34,400 
33,100 
31,800 


26,800^168,000 
20,300173,000 
28,600177,000 
28,00o!l80,000 
37,200181,000 

66,900^175,000 
113,000,150,000 
141,0001129,000 
149,000104,000 
143,000  86,300 


129,000 
118,000 
87,200 
70,200 
67,700 


76,900 
73,500 
76,000 
88,900 
105,000 


62,1001139, 

47,000 

47,000 

45,500 

44,100 


(,700200, 


42,700^198, 

47,700 
62,000 
91,500 
118,000 


34,400 
35,100 
33.100 
31.200 
29,300 

28,000 
28,600 
28,000 
26,800 
28,800 

26,200 
25.600 
24.500 
24.500 
23,300 

23.300 
23.300 
23.300 
23.300 
23.900 

23,900 
23,900 
22,200 
21,700 
20,200 

19,700 
18,700 
17,800 
17,400 
17,400 
16,600l 


16.500 
16,500 
16.100 
16,100 
16,100 

16,100 
16.100 
15,700 
15,300 
15,300 

15,300 
16,300 
15,700 
15.700 
16.700 


15,700 
15.700 
16,100 
16,100 
15,70(. 


166.000 
181.000 
191.000 
199.000 
206,000 


199,000 
215.000 
224,000 
225,000 
221,000 


113.000293, 

142.000298, 

161,000 

176,000 

188,000^276, 


E.000 

,000 

298.000 

2^,000 

"    OOt 


15.700213.0001219, 

16,700 

15,300 

15.700 

17.400  234, 


221,000 
228,000 
234,000 
""^OOO 


000 
216,000 
213,000 
204,000 
186,000 


199,0001267, 

210,000 

222,000 

232,000 

240,000^200; 


700221,000 
181,000 
126.000 
85.500 
61,400 


18, 

19,700 

20,700 

31.800 

49,100 


160,000 
115,000 
89,800 
71,900 
63,600 


246,000 
251,000 
•255,000 
255,000 
248,000 


15,700   70,200 
15,700114,000 
16,300146, — 
15.300 
15.3001173; 


OOO" 
163; 000 
'"~  000 


16,300 
16,300 
16.300 
15.300 
15,300 

16,300 
14,900 
14,900 
14,900 
14,900 


179,000 
183,000 
179,000 
154,000 
113,000 

80,300 
66,100 
62,000 
76,900 
104,000 


64.300 
48,400 
40,600 
42,000 
44,100 

44,800 
60,600 
68,100 
66,900 
68,600 

70,200 
89,800 
107,000 
128,000 
146,000 


60,400231,000 
59,600*205,000 
57,300176,000 
54,300155,000 
52,800144,000 


60,600 

47,000 

63,600 

55,800124; 

61,200 


09,400 
81.200 
06,800 


140,0001174,0001 


139,000 
136,000 
132,000 
000 
111.000 


96.800 
87,200 
87,200 
194,000 
251,000 
283,000 


1,000 
168,000 
183,000 
191,0G0 
194,000 


84,600 
71,900 
61,200 
62,800 
48,400 

44,100 
42,000 
41,300 
38,500 
37,800 

37,200 
35,800 
35,800 
35,100 
33,800 

33,800 
37,800 
38,500 
70,200 
104,000 

128,000 
146,000 
158,000 


1,000 

1,000 
199,000 

195,000 1 70;  000 

186,000178,000 

182,000 


,000 
260,000 
249,000 
230,000 

1,000 


166,000 
135,000 
113,000 
97,500 
83,800 

75,200 
70,200 
64,400 
61,200 
69,600 

65,800 
63,500 
60,600 
49,100 
47,000 

45.600 
42,700 
40,600 
40,600 
66,000 


176,000 

".000 

000 

000 

95;  800 

82,000 
71,000 
62,000 
6^,300 
52,800 

64,300 
66,600 
56,000 
55,000 
56,800 

51,300 
46,200 
42,000 
40,600 
46,500 

62,800 
66,600 
66,600 
53,500 
50,600 

50,600 
65,800 
53,500 
50,000 
54,300 


55,800 
61,300 
45,600 
39,900 
37,200 

34,400 
34,400 
35,100 
33,800 
32,500 

30,000 
29,300 
29.900 
31,800 
33,800 

31,800 

28,600 

26,200113; 

24, 

21,200^181, 


16,600 
16.100 
15,700 
15,700 
15,700 

15,700 
15,700 
17,000 
18,700 
17,800 

16,500 
40,60G 
65,800 
54.300 
60,000 

46,200 
56.600 
"  000 

i;ooo 
,000 


,700202, 


22, 

22,800^218, 

22, 

21,700 


200212, 


!,  800  223, 


000 

1,000 

000 

000 

225)000 


21,200226,000 
20,700222,000 


19,700 
19,-^ 
18, 
17, 


212,000 

"^'.000 

1,000 

,000 


200194, 
700168, 
400120, 


103,000 
87,200 
76,900 
55,000 
68,500 

66,100 
64,400 
63,600 
58.100 
61,300 

44,800 
30,200 
36,800 
84,400 
99,900 

45,600 
57,300 
73,600 
84.600 
83,200 

88,900 
85,600 
78,600 
70.200 
60,400 

61,300 
44,800 
38,600 
36,100 
33,100 


60,600 
47,000 
16.200 
46,200 
65,000 

66,200 
66,9a 
60,400 
62,100 
46,200 

41,300 
38,500 
37,200 
36,500 
32,600 

32,600 
31,800 
30,600 
30,600 
28,600 

28,600 
28,000 
27,400 
26,200 
26,600 

26,600 
25,600 
26,600 
25,600 
25,000 
24,6001 


34,400 
31,800 
27,400 
26,200 
26,600 

23,900 
21,200 
21,200 
20,700 
20,700 

20.200 
19,200 
18,700 
18,700 
18,700 

18,300 
17,800 
17,800 
17,800 
17,400 

17,400 
17,400 
17,800 
20,200 
22,800 

22,800 
21,700 
21,200 
20,200 
22,800 


26,600 
25,600 
22,200 
26,201 
46,200 

63,800 
47,000 
^,700 
37.800 
32,500 

27,400 
24,600 
22.200 
20,700 
19,700 

18,700 
17.800 
19,200 
22,200 
24,500 

21,200 
21,200 
18,700 
17,800 
10,600 

16,100 
14.900 
14,500 
14,500 
14,100 
14,6001 


15.300 
15,700 
17,400 
19,700 
19,200 

17,000 
14,900 
14,100 
13,700 
14,100 

14,600 
14,600 
14,500 
13,300 
12,900 

13,300 
14,100 
14,100 
13,700 
12,900 

12, 

11,800 

11,600 

11,200 

11,200 

10,800 
10,800 
11,2001 
11,200 
11,200 
10,800 


10,800 
11,800 
12,900 
11.100 
14,600 

14,600 
14,100 
13.300 
12,200 
11,500 

11,200 
10,800 
10,800 
10,80) 
10,800 

10,500 
10,800 
10.800 
11,500 
11,800 

12,200 
11,800 
11,600 
11,200 
11,200 

11.800 
13,300 
14,100 
15,300 
16,600 
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DoStjf  diat^arge,  in  ieeondfeet,  of  Tennes9U  River  at  Jokn$onviUe,  Tmn.,  far  the  years 
ending  Sept.  30,  1890-1913— Conimued. 


Oct     Not.     Dec     Jan.     Feb.     Mir.     Apr.     lUy.    June.    July.    Aug.    Sept 


21,700 
23,90b 
23.900 
22,800 
21,200 

20.700 
20,200 
19.700 
]8,7(« 
17,400 

16,500 
15.700 
15.300 
15,700 

17,  ^ 

19,700 
19,700 
18,700 
17.800 
17,400 

18,300 
18,300 

»^'  ^ 
16,500 

15,700 

14,  no 

14,100 
12,900 
12,600 
12,200 
11,M0 


11,200 
11,200 
10,800 
10,500 
10,500 

10,500 
10,500 
11,200 
11,200 
11,200 

10,800 
10,800 
10,800 
10,800 
12,200 

12,600 

12, 600 154;  000 

12,200 

11,800 

11,800 


11,500 
11,500 
11,200 
11,500 
12,-- 


42,700 
47,700 
55,000 
56.800 
66,900 

76,000 
85,500 
86,800 
77,800 
66,500 

60,400 
53,500 
49,100 
45.500 
54,300 

131,000 


57,300 
54,300 
62,000 
70,200 
82,  "^ 


900109, 


52,800 
49,900 
47,000 
68,500 
1,000 


81,200141,000 
74,400162,000 

,000 

700(183,000 
,000 


100 195,  ( 


66,100204,000 
65,200210,000 
74, 

78, 


i,  400  214,  ( 


i,  600  219,  ( 


1,000 

1,000 

76,000^221,000 

76,900230,000 


00,400 
66,100 


233,000 

233,000 

59,600237,000 

240,000 


54,300 


49,900240,000 
46,200240,000 


43,400 
39,900 


240,000 
240.000 


17,800 
29,300 
36,500 
86,500 
38,500 


38,5001239,000 
36,500236,000 


10,200 
10,200 

9,940 

9, 

9,650 

9,370 
9,370 
9,370 
9,  " 
9,870 

9,940 
10,500 
10,500 
10,— 
10,200 

10, 

10,200 

10,800 

11,200 

11,200 

10,800 
10,500 
10,200 
9,940 
9,940 

9,660 
9,370 
9,370 
9,660 
9,650 
9,3701, 


9,370 
9,370 
9,940 
10,500 
10,800 

11, 

12» 

13,700 

13,700 

14,100 

13,300 
12,900 
12,200 
12,200 
11,800 

11,500 
11,500 
11,800 
18,700 
17,800 

19,700 
17,800 
22,800 
28,600 
28,600 

26,000 
22,200 
19,700 
17,400 
20,700 


62,000 

14,900 
13,700 
12,900 
12,200 
11,800 

11,600 
11,200 
10,800 
10,800 
10,500 

10,600 
10,500 
10,500 
10,500 
10,600 


35,100222, 

86,500 

44,100 

53,500 

55,000 


,000 
203,000 


22,800 
28.800 
23.900 
24,500 
23,300 

22,200 
19,700 
18.700 
17.400 
16,500 

16,100 
15,700 
15,300 
14,900 
14,900 


10,500  14,500 
10,500^  15,300 
10,500,  16,100 
17,400 


10,500 
12,200 

17,800 
28,600 
86,500 
29,300 
26,800 

29,300 
31,800 
81,200 
28,600 
25,600 
23,900i 


18,300 

18,700 
23,300 
12,000 
54,300 
61,200 

64,400 
76,000 
77,800 
00.400 
59,600 
60,600) 


in,ooo 

171,000 
165.000 
158.000 
152,000 

144,000 
131,000 
127,000 
118,000 
124,000 

141,000 
158,000 
160,000 
183,000 
186,000 

206,000 
216,000 
220,000 
210,000 
216,000 

211,000 
208,000 
189,000 
171,000 
152,000 

135,000 
121,000 
107,000 
94,900 
83,800 


75,200 
60.400 
65,900 
65.200 
62, 


43,400 
87,800 
33,100 
29,300 
27,400 

25,500 
23,900 
22,800 
22.200 
23,300 

23,900 
25,000 
31.200 
35,100 
36,500 


40,100 
47,000 
49,100 
55,800 
56,500 

52,800 
51,300 
49.900 
53,600 
61,200 

66,100 
76,000 
85.500 
94,100 
97,500 


000103, 


85,800 
54,300 
73,500 
82.900 
000 


57,300132,000 

52,800 

40,900 
47,000 
44,800106,000 


146,000 
133.000 
119,000 


43,400 
41,300 
39.900 
89,200 
42,700 

60,400 
73,500 
68.500 
58,100 
49,900 

47,700 
44.800 
40.600 
37.200 
33,800 

81,200 
28,600 
28.000 
26,800 
27.400 
31,800 


30,600 
29,900 
28,000 
31,800 
36,500 

42,700 
43.400 
39,900 
39,200 
38,500 

37,800 
37.800 
37,800 
39,900 
42,700 


08,400 
96.700 
89.800 
82,900 
76,000 

66,100 
58,800 
52,100 
45,500 
40,600 

36,500 
32,500 
31,200 
31,200 
29,900 

29,900 
29,900 
31,200 
30,600 
29,300 


100100, 


36, 

33,100 

29,900 

28,000 

26,800 


1,000 
99,300 
97,500 
92,400 
82,900 


55,000  43,400 
49,900  40.600 


44,800 


40,600  34.400 
37,200  32,500 


25,000 

24,500 

26,200 

26,200113; 

26,800^137, 


71,900  35,100 
66,100  34,400 


80.300 

'-  000 

,0C0 


81,800163, 
30,900 
47,000  216, 
49, 


1,000 
194,000 
"1,000 

1.000 
230,000 
227,000l 


900228, 


34,400 
33,800 
33,100 

39,900 
39,900 
37,200 
35,100 
32,500 


38.600 


30,600 
28,600 
26.200 
25,000 
23,900 

23,300 
22,200 
22,800 
21,200 
20,700 
25,000l 


25,600 
26,200 
29,900 
36,500 
39,900 

40,600 
38,500 
35.100 
33.800 
34,400 

32.500 
28,600 
25.600 
22,800 
21,700 

20.700 
19.700 
18,700 
17.400 
17,000 

17,000 
17.400 
17,000 
16,100 
15,300 

15,300 
15,300 
15,700 
17,400 
18,700 


28,000 
28,600 
28,600 
28,600 
26,800 

26,800 
25,600 
24,500 
23,900 
23,900 

24,500 
25,000 
25.000 
30,600 
33,100 

31,200 
30,600 
32,500 
33,800 
33,100 

32,600 
31,200 
29.900 
26.200 
25,000 

23,900 
22,200 
21,200 
20,200 
19,200 
18,300 


18,700 
17.800 
17,400 
17,400 
20,200 

21,200 
22,200 
23,300 
25.600 
26,800 

26,200 
23,900 
21,700 
19,700 
19,700 

19,700 
19,700 
19.700 
20,200 
20,200 

18.700 
18.300 
17,400 
17,400 
16,500 

15,700 
14,900 
14,100 
14,100 
14,100 
14,900 


18,800 
18,300 
16.500 
16.500 
16,100 

16,500 
18,300 
19,700 
23,900 
25,600 

26,800 
26,200 
25.000 
23.900 
23,300 

21,700 
21,200 
21,200 
21,700 
23,300 

24,500 
24,500 
22.800 
21,700 
20,700 

19,700 
18.700 
17,800 
17.000 
15,700 
15,300 


14,100 
13.700 
12.900 
12.600 
12,600 

12,600 
12,600 
12,200 
11,800 
11,600 

11,200 
11,200 
10,800 
10,800 
10,600 

10,600 
10,500 
10,200 
10,200 
10,200 

10,200 
10.200 
10,200 
10,200 
10,200 

10,200 
10,200 
10,200 
10,200 
10,200 


14,900 
14,900 
14,900 
15,300 
16,500 

16,100 
15.700 
16,100 
16.500 
17,400 

18,700 
20.700 
22,200 
24,500 
25,600 

25,000 
23,300 
23,300 
22.800 
21,200 

20,700 
21,200 
20,700 
19.200 
18,300 

17,000 
16,700 
15.300 
15.300 
14,900 
15,700 


15,700 
15,700 
15,300 
14,900 
14,600 

13,300 
13,300 
12.900 
12.600 
11,800 

11,800 
11,500 
12,600 
12,900 
12,600 

11,800 
11,500 
10.800 
10,500 
10,200 

10,200 
9,940 
9,660 
9,940 

10,200 

9.940 
9.370 
9.370 
9.370 
9,370 
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Daily  dikhargt^  in  second  feet  ^  of  Tennessee  River  at  JohnsonvUle,  Tetfin,,  for  the  pears 
ending  Sept.  SO,  /«9a-/9il— €ontinued. 


Day. 


Oct     Nov.     Dec     Jan.      Feb.     Mar.     Apr.     May.    Jane.    July.    Axtg.     Sept. 


1905. 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

U 

16 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 

26 

27 

28 

29 

30 

31 

1906. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


9,090 
9,090 
8,S20 
8,560 
8,560 

8,800 
8,800 
8,800 
8,300 
8,560 

8,560 
8,560 
8,800 
8,050 
8,050 

8,060 
7,810 
7,810 
7,680 
7,580 

7,580 
7,"' 
7,360 
7,360 
7,360 

7,150 
7,150 
7,150 
7,150 
7,150 
7,150 


11,800 
11,800 
11,800 
11,500 
11,500 

11,500 
12,200 
12.200 
12,200 
11,800 

11,800 
12,900 
16,500 
20,700 
20,200 

19,700 
19,700 
22,200 
23,900 
27,400 

27,400 
26,200 
24,500 
22,800 
25,000 

18,700 
18,300 
18,700 
22,200 
23,300 
22,8001 


810 
050 
050 
060 

060 
050 
050 
050 
060 

050 
300 
560 
560 
560 

560 
600 
560 
820 
090 

370 
370 
370 
370 
370 


9,090 
9,370 
9,650 
9,»iO 
10,500 

10,800 
12,600 
14,900 
20,200 
23,900 

27,400 
29,900 
31,800 
80,600 
26,800 


86,300 
84,600 
72,700 
60,400 
49,900 


34,400 


166,000 

35,100^147,000 

5,000 

94,100 

78,600 


800 118,  < 


81, 

20,900 

28,000 


67,700 
60,400 
55,000 
62,000 
500il29,000|106,000 


41,800 
87,200 
34,400 
32,500 
32, 


80, 
40,600 
58,100 
85,500 


500164,000141 


32, 

38,500 

80.300190, 
109,900194, 
118,000194, 


,000 

182.0001165,000 

000 

,000 

i,000 


000  168,  ( 
000 164,  ( 
000 163,  ( 


117,000 
124,000{ 

129,000165,000^128, 
128,000 


192,0001158.000 
183, 


000147, 


24,500 
20,700 
18,700 
17,400 
16, 100^118, 000|124,000|  88, 


141,000105, 


,000 
,000 
,000 
i,900 


15,700 
14,900 
14,500 
14,900 
15,700 

16,100 
26,800 
62,000 
80,300 
88,100 
84,600 


100 115, 


94, 

74,400 

61,200 

52,— 

44,800 

40,600 
34,400 
33,100 
31,800 
29,900 
88,100 


000 
127)000 
164,000 
181,000 
180,000 

193,000 
198,000 
187,000 


76,000 
68,500 
70,200 
74,400 
76,000 

74,400 
70,200 
64,400 
58,100 
52,800 
49,100 


45,500 
42,700 
80,000 
38,600 
38,500 

87,800 
37,200 
35,800 
36,100 
83,100 

88,100 
85,800 
90,200 
41,800 
42,700 

44,100 
45,500 
47,700 
40,100 
47,700 

44,800 
42,000 


52,100 
57,800 
62,000 
62,800 

60,400 
61,200 
61,200 
50,600 
65,800 

52,800 
40,100 
52,800 
68,800 
60,400 

67,800 
52,100 
47,000 
45,500 
58,800 

82,000 
04,100 


37,800100,000 
36,5001132,000 
34,400{180,000 


33,100158, 
33, 100  lo8, 


33,100^150,000 

^000 

06,800 

75,200 


80,200 


400 110,  ( 


16,500 
15,700 
16,500 
19,700 
10,700 

22,200 
23,300 
39,200 


76,900 
69,400 
62,000 
64,400 
68,500 

72,700 
90,600 
103,000 


58,800104,000 
63,600114,000 


64,400109, 

62,800100, 

66,900 

71,000 

67,700 


81,200 
80,800 
94,900 
85,500 
82,900 


74,400 
70,200 
76,900 
95,800 
113,000|l58; 


900121,000177,000 

176,000 

000167,000 

900108,000^166,000 

,000 

2001158,  OOOl 


400 


98,- 
87,2 


000 
000 


80,800 
89,800 
88,900 


82,900 
77,800 
73,500 
70,200 
71,900 


137,000 
113,000 
95,800 
85,500 
76,000 

72,700 
67,700 
66,900 
57,300 
48,400 

47,700 
46,200 
43,400 
40,600 
39,200 

37,800 
35,800 
34,400 
33,100 
32,500 


47,000 
44,800 
43,400 
47,000 
62,800 

78,600 
82,900 
88,100 
87,200 
78,600 

60,400 
66,100 
58,100 
54,300 
50,600 

73,500 
101,000 
112,000 
113,000 
111,000 


76,000 
80,300 
87.200 
~~,000 
,000 


31,800116, 
31,200126, 
31,800126, 
32,500121 
37,200|l20; 


000 
,000 

000 
,000 
1,000 


800116, 


37»  _ 
41,300 
45,500 


000 
01,500 
80.800 
93,200 
111,000 
131,000' 


77,800 
70,200 
60,400 
60,400 

71,000 
72,700 
71,000 
65,200 
57,300 

51,300 
46,200 
44,100 
44,800 
46,200 


000 

000 


61, 

52,100 

45,500 

80,000 

80,000 

87,200 
33,800 
81,200 
28,600 
26,800 

25,000 
28,000 
28,800 
21,700 
21,200 

20,700 
20,700 
21,200 
22,800 
28,300 

28,000 
23,800 
28,000 
33,800 
55,000 

57,800 
51,300 
50,600 
58,100 
62,000 


45,500 
44,100 
42,000 
80,000 
38,500 

37,200 
38,500 
37,800 
38,500 
30,000 

30,000 
44,100 
50,600 
53,500 
52,100 

47,000 
42,000 
37,200 
33,100 
31,800 

29,300 
28,000 
26,800 
25,000 
23,900 

22,800 
22.800 
25,000 
26,800 
29,900 
31,200i 


26,000 
29,900 
29,300 
31,200 
31,800 

31,800 
31,200 
31,200 
31,800 
30,600 

20,300 
27,400 
26,200 
25,000 
23,000 

23,800 
22,200 
23,000 
31,200 
30,900 


70,200 
74,400 
78,600 
81,600 
76,000 

50,600 
41,800 
86,500 
34,400 

35,800 
35,100 
38,500 
42,700 
43,400 

43,400 
50,600 
66,000 
73,500 
70,200 

60,400 
48,400 
41,300 
33,800 
32,500 

81,200 
20,000 
20,000 
20,300 
28,000 
28,000 


30,200 
37,800 
35,100 
31,800 
20,300 

27,400 
26,800 
25,600 
23,900 
23,800 

23,800 
23,000 
23,300 
35,800 
54,300 

46,200 
46,200 
62,000 
87,200 
06,400 


28,600 
27,400 
25,000 
23,800 
21,700 

21,200 
21,200 
21,700 
21,200 
20,700 

10,700 
18,700 
21,700 
23,000 
28,000 

36,500 
46,200 
64,300 
57,300 
55,000 

61,800 
47,000 
42,000 
87,200 
85,800 

82,600 
20,000 
28,000 
82,500 
36,500 
35,100 


33,500 
31,200 
82,500 
31,200 
29,300 

86,800 
81,300 
37,400 
28,000 
21,200 

22,800 
22,200 
22,200 
22,200 
21,200 

19,700 
18,700 
17,400 
16,500 
16,500 

16,500 
16,100 
16,100 
15,700 
15,800 

14,500 
14,100 
13,800 
12,000 
12,600 


600101 


50, 

50,600 

46,300 

41,300 

35,800 

33,100 
29,900: 
29,900 
32,500 
36,500 


900100, 


,000 
109,000 
115,000 
111,000 
103,000 

08,400 
100,000 
07,500 
88,000 
78,600 
70,300' 


64,400 
58,100 
54,300 
52,100 
54,300 

50,600 
60,400 
56,500 
53,500 
51,300 

49,000 
48,400 
44,800 
42,700 
40,600 

40,600 
80,000 
38,500 
38,500 
42,700 

45,500 
48,400 
48,400 
49,900 
48,400 

47,000 
44,100 
43,400 
42,700 
43,400 
46,300' 


44,100 
43,000 
47,000 
62,000 
72,700 

71,900 
66,100 
58,800 
54,300 
54,300 

58,800 
65,200 
66,000 
69,400 
60,400 

62,800 
55,000 
47,700 
41,300 
87,300 

34,400 
37,200 
40,600 
40,900 
71,000 

70,500 
70,500 
74,400 
71,000 
86.300 
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Mf  (fiscAorpe,  in  aecondfeet,  of  Tennes$ee  River  at  JohnsanvUUy  Tenn,y  for  the  years 
fept.  30 y  1890-191 S — Continued. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mw. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


114,000 

lai.ooo 

113,000 
135,000 
165,000 

1S3,000 
194,000 
2M,000 
205,000 
195,000 

181,000 
162,000 
130,000 
113,000 
88,100 


300110, 


30, 

36.500 

34,400 

32,500 

28,600 

28,600 
28,000 
27,400 
26,800 
26,200 

25,600 
25,000 
23.900 
23,800 
24,500 


24,500 
24,500 
129,000 
154,000 
3001176,000 


71,900 
62,800 
55.800 
52, — 
51, 


800154,1 


300179, 


(.500  m 


51, 

53, 

55,8001175; 

55, 

53.500 


;,  000 183, 


1,000 
,000 

000 
000 

190,000 


500197, 


53, 
57, 
55, 
52, 
46, 
42,000 


300200, 
800201, 
100193, 
200158, 


000 

1,000 
,000 
,000 
,000 


58,800 
61,300 
40,600 
36,500 
33,100 

32,500 
29,900 
27,400 
26,800 
25,000 

22,800 
23,300 
23,300 
22,800 
21,700 

21,200 
20,200 
19,700 
18,700 
17,800 

17,400 
17,000 
16,500 
16,500 
16,100 

15,700 
15,300 
14,900 
14,500 
14,500 
14,500> 


14,100 
14,500 
15,300 
16,500 
17,000 

17,400 
18,700 
17,400 
17,800 
20,700 

23,300 
25,600 
26.800 
27,400 
29,900 

38,500 
50,600 
58,100 
54,300 
45,500 

39,900 
37,800 
39,900 
39,900 
46,200 

55,800 
66,900 
81,300 
91,500 
96,800 


58, 


000  no, 


600141 
400160; 


800 
900 

700 
500 
400 
000 
600 

900 
300 
300 
000 
300 

700 
000 
000 
000 
000 

500 

800 
800 
800 
200 

600 
900 
700 
700 
200 
500 


1,000 
,000 
),000 


70,200 
118,000 
172,000 
197,000 
206,000 

304,000 
199,000 


,300106, 


57, 

50,600^128, 

45, 

40, 

40,600 


i,500124 
1,600107 


,000 
000 

,000 

000 

9i;500 


500 135,  < 


109,000 

08,400 
90,600 
78,600 
73,500 
66,100 

60,400 
55,800 
49,900 
48,400. 
47,000 

45,600 
44,100 
30,900 
30,900 
46,200 

51,300 
54,300 
57,300 


86,500 
'000 
118,000 
132,000 
700150,000 

300 


500 
900 104,  ( 
500 
500 


161,000 

200^167,000 

,000 

,000 

141,000 


500 159,  ( 
500 149,  ( 
800 


51,300 
61,200 
74,400 
82,000 
83,800 

94,100 
94,900 
94,900 
80,800 
85,500 


800133, 


600132, 


,000 
,000 


102,000 

126,000 

800  no;  000 155,000 

500^102,000^170,000 


800 


99,300 


800104,1 


500119,( 
100 137,  ( 


,000 

,000 

,000 

8001149,000 

500|147,000 

800|134,I 


,000 

300|108,000 

000 

861300 

77,800 


600100,1 

800 

500 


100 
100 
100 
800 
400 
2001 


60,400 
62,800 
58,100 
55,000 
52,100 
49,1001 


84,600 

35,000 

3001153,000 

000173,000 

300^173,000 


47,000 
53, — 
54, 
55, 
57, 


163,000 
"1,000 


71,000 

77,800158, 

76,900161,000 

74,4001162,000 

71,9001167,000 

68,5001176.000 

64,400173, 

58,800 

54,300 

52,100^123; 


,000 
162,000 
144,000 

1,000 


100100, 


49,100 
49,100 
52,100 
55,000 

55,800 
58,800 
60,400 
66,900 
72,700 


1,000 
78,600 
60,400 
58,800 
52,800 

48,400 
47,000 
46,200 
43,400 
40,600 
39,200 


111,000 
114,000 
106,000 
92,400 
79,500 

83,000 
104.000 
127,000 
121,000 


87,300 
83,900 

100,000 
113,000 
107,000 
05,800 
104,000 


53,800 
47,700 

47,700 
47,000 
40,900 
53,100 
51,300 
48,400l 


400  41 


300 
100 
600 
000 

800 
300 
100 
500 
400 

000 
300 
000 
400 
600 

300 
900 
600 
000 
900 

300 
100 
900 
800 
700 

100 
700 
700 
000 
700 


47,000 
47,700 
47,000 
47,000 
54,300 

61,300 
63,000 
54,300 
49,900 
53,500 

55,000 
53,500 
49,900 
47,000 
43,700 

39,900 
37,800 
35,100 
33,100 
31,200 

39,900 
39,900 
31,300 
31,300 
39,300 

28,000 
36,800 
36,300 
35,000 
35,000 


300  33, 


700 
300 
000 
100 

700 
200 
200 
500 
900 

600 
800 
200 
600 
300 

500 
500 
800 
700 
400 

300 
500 
500 
800 
500 

900 
000 
400 
200 
000 
800 


600 
000 
600 
300 
600 

300 
300 
600 
600 
500 

700 
100 
100 
800 
800 

100 
300 
400 
900 
000 

800 
200 
200 
000 
500 

900 
300 
300 
300 
2dO 
3001 


80G  23, 


700 
200 
700 
800 

900 
300 
400 
900 
200 

200 
300 
900 
800 
300 

700 
900 
800 
200 
000 

900 
800 
800 
200 
300 

300 
300 
900 
500 
900 
800 


700 
700 
200 
200 
700 

300 
200 
900 
900 
300 

300 
000 
400 
900 
200 

200 
000 
600 
900 
800 

200 
200 
200 
700 
200 

500 
300 
800 
900 
800 
1001 


28, 


300 
800 
300 
700 
200 

700 
200 
700 
700 
700 

200 
200 
200 
700 
300 

000 

600 
600 
200 
900 

200 
200 
200 
200 
400 

600 
100 
300 
800 
400 


500 
500 
800 
100 
600 

000 
200 
800 
600 
400 

500 
300 
500 
200 
800 

600 
200 
200 
700 
400 

100 
700 
300 
700 
700 

400 
000 
100 
300 
900 
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SURFACE  WATEB  SUPPLY,  1913,  PABT  m.  • 


DaUy  diMcharffe,  in  $eeond/eet,  of  Tenne8$ee  River  at  JohnaonvHUf  Term.,  for  the  years 
enaing  Sept.  SO,  15^0-/915— Oontinued. 


Day. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept 


1900. 

1 

3 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

90 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

31 

1910. 

1 

2 

8 

4 

5 

6 ; 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28........ 

29 

30 

31 


14,500 
14,100 
13,700 
12,900 
12,600 

12,200 
12,200 
12,200 
12,200 
12,200 

12,200 
12,600 
12,600 
12.600 
12,600 

12,200 
13,300 
15,300 
17,400 
17,400 

17,000 
16,100 
15,300 
13,700 
13,300 

12,600 
12,200 
11,800 
11,800 
11,500 
14,100 


22,200 
25,600 
22.800 
17,400 
22,800 

31,200 
31,200 
28,000 
25,000 
23,300 

21,700 
20,700 
20.200 
19,200 
17,800 

17,000 
17,400 
17,000 
17,800 
19,200 

20,200 
20,700 
20,700 
20,200 
19.200 

18,300 
19,200 
18,700 
19,700 
21,200 


20,700 
19,200 
19.200 
18,300 
17,000 

16,500 
18,300 
24,500 
42,700 
66,200 

82,000 
94,100 
98,400 
93,200 
81,200 

60,400 
59,600 
56,800 
52,100 
49,900 


67,700 
62,000 
62,000 
62,000 
61,200 

59,600 
59,600 
62,800 
67,700 
72,700 

75,200 
74,400 
70,200 
64,400 
60,400 


44,100274,000120,000 

44, 100  206,000  132,000 106,000^113, 

41,300280,000185,        

41,300250,000134 
39,900i»4,000|l26; 


42,000210,000110, 
47,000182,000107, 

48,400|l58,000| 

52, 

60, 


800142, 
400147, 


t,000| 
,000 


75,200|157,000|  96, 
103,000^160,000^  80, 
125, 
142, 
176, 


000174, 
000190. 
000206, 


000 
1,000 
,000 


65,200200,0001221,0001111, 
79,500215,000231,000 
91,500223,000239,000 
108,000218,000243,000  SOj 
122,000^213,000347,000  71, 


128,000  206, 0001248, 000 

133, 000^201,  OOOI239, 000 

— ^^,000197,0001220,000 

,0001214,000187,000 

,0001238,000156,000 


46,200 

42,000^133; 

40. 

43,400^125, 

61,200107 

71,900  88,900|359, 

82,900 

91,500 

91,500 

82,900 

76,900 


,000 

5001270,000 

274.000 


73, 

65,200 

54,300 

50,600 

46,200 


28,j600 
26,800 
23,900 
21,700 
20,200 

18,700 
17,000 
16,500 
16,500 
15,700 

15,700 
15,300 
14,900 
14,900 
16,100 

19,200 
25,000 
33,100 
34,400 
35,100 

37,200 
33,100 
28,000 
26,800 
23,900 

21,700 
20,700 
19,200 
18,300 
17,800 
17,000l 


17,000 
16,500 
16,100 
16,700 
15,700 

15,700 
15,700 
15,300 
16,300 
15,300 


15,700 
15,700 
15,700 
15,700 
15,700 

15,700 
15,700 
17,400 
19,200 
23,200 


15,300  25,000 
15,300  26,200 
15,300  30,600 
15,300  33,100 
15,300  33,100 


14,900 
14,900 
14,900 
14,900 
14,900 

14,900 
14,900 
14,900 
14,900 
15,300 

16,500 
17,000 
17,000 
16,100 
15,700 


32,500 
32,500 
37,200 
37,200 
39,900 

40,600 
37,800 
33,800 
31,200 
28,600 

26,200 
26,200 
26,800 
31,200 
31,800 
31,200i 


31,200 
30,600 
30,600 
23,300 
23,300 

26,800 
39,900 
62,000 
85,500 
90,600 

99,300 
101,000 
96,700 
95,8Cf, 
85,500 

76,000 
68,500 
63,500 
55.800 
55,000 


600103, 


47,700 
46,200 
44,100 
43,400 


131,000 
122,000 
118,000 
111,000 
117,000 
125,000 


,000 
03,200 
94,100 
96,700 
111,000 


38,500122,000 
37,200126,000 
35.800121,000 
35,100111,000 
34,400  96,800 


33,100 
36,500 
34,400 
31,800 
33,100 

33,100 
3.5,100 
58,800 
111,000 
128,000 


58,800148,000 
60,40r«162,000 
66,100168,000 
74,400  1(18,000 
82,900101,000 

87,200146,000 

89,800128,000 

88,100116.000 

82,000'.. 

73,500.... 

66,900i.... 


87.200 
78,600 
71,000 
63,000 
58,800 

54,300 
52,100 
47,700 
46,200 
42,000 

39,200 
.38,500 
37,200 
35,800 
35,800 


3,100  49, 


31,2001 
29,900 


28,600  38, 


27,400 
20,200 


36, 


94,900 
06,000] 
0001130,000 119,000 


96,400 
-^000 


000155, 
000107, 


000107,000 
000101,000 


000174,000116,000 
000178,000151,000 
700  180.000  168,000 
400173,000177.000 
000 155,000 184,000 


96,400 

96,800 

88,100 

78,i 

73,500 

68,500 
66,100 
62,800 
59,600 
56,500 


700126,000186,0001  59,600 
800102,000180,000  82,900 
600  87,200168,000111,000 
000  79,500159,000126,000 
000|  76,000134,000126,000 


000 

300 
900 
300 
900 

900 
100 
800 
800 
100 

700 


000118, 


000104, 


82, 

82, 

76,900 

68,500 

68,500 

66,200 
50,600 
62,000 
71,-^ 
86, 


000100, 
500106, 


000 
000 
96; 700 
94,100 
91,500 

88,100 
82,900 
84,600 
'^.OOO 
i,000 


600137, 
800146, 
600137, 
600113, 


000104, 


1*3,  _ 
— ,000 
i,000 
,000 
1,000 
93,200 


000 
95;  800 
89,800 
89,800 
96,800 


113,000 
96,800 
94,100 
95,800 
94,900 

87,200 
76,000 
01,300 
52,800 
46,200 

42,700 
30,900 
38,500 
39,900 
39,200 
38,500 


37,200 
35.800 
35,100 
33,800 
30,900 

47,700 
54.300 
58,800 
61,300 
50,600 

53,800 
45.500 
40,600 
37,300 
33,800 

31,800 
31,300 
29,000 
39,900 
30.600 

33,100 
58,800 
66,900 
58,800 
47,700 

38,500 
33,500 
30,900 
36,300 
35,000 
23,300 


600 
600 
000 
500 
900 

300 
800 
300 

300 
300 

300 
700 
700 
200 
200 

200 
100 
000 
300 
600 

000 
200 
400 
000 
800 


35,800 
37.200 
40,600 
42,000 
40,600 

38,500 
35,800 
33,100 
31,200 
29,300 

28,600 
31,800 
40,600 
49,900 
53,500 

54,300 
51,300 
47,700 
44,100 
42,000 

51,300 


107,000 
83,800 
60,400 
52,100 
50,600 

48,400 
46,200 
44,800 
48,400 
54,300 

71,900 
97,500 
100,000 
88,100 
78,600 

80,300 
79,500 
71,900 
66,100 
61,200 

50,600 


61,200  58,100 


79,600" 


56,500 


102,000  54,300 
111,000  51,300 


100118,000 
800  125,000 
900128,000 
500,128,000 
500;  124, 000 
...ill3,000l 


49,ior 

46,200 
43,400 
42,000 
41,300 


48,400 
57,300 
63,000 
68,500 
75,200 

85,500 
96,700 
111,0001 
116,000 
118,000 

118,000 
119.000 
118.000 
111,000 
102,000 

94.900 
86,300 
78,600 
84,600 
102,000 

103,000 
88,90r 
75,200 
61,200 
53,500 

49,100 
46,200 
45,500 
47,700 
49,100 
44,100< 


33,200 
31,300 
30,300 
18,700 
19,700 

19,700 
30,700 
31,200 
31,300 
30,200 

21,300 
21.700 
23,900 
23,300 
21,700 

21,900 
30,700 
30,900 
31,700 
30,700 

19,700 
19,200 
17.800 
17,800 
19,700 

20,700 
21.900 
22,900 
93,900 
98,000 


38,500 

36,500 

35, 

37, 

41,300 

45,500 
42,000 
39,200 
37,200 
40,600 

42,700 
44,800 

42,700 
39,900 
38,500 

35,100 
31,800 
28,000 
26,200 
24,500 

23,900 
22,800 
21,700 
25,000 
23,900 

23,900 
24,500 
23.3(0 
22,200 
21,700 
21,200i 


aD,700 

30,700 
23,900 
95,800 

31,900 
47,700 
51.300 
47,700 
42,700 

30,900 
38,500 
35.800 
33,100 
31,900 

99,900 
99,300 
98,600 
2R,200 
23,900 

22,900 
20.700 
20,900 
19.300 
18,300 

17,400 
17,000 
16,500 
16,500 
16,500 
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Daily  Sacharge,  in  tecondfeet,  of  Tenne$$ee  River  at  JohntonviUe,  TVnn.,  for  the  years 
ending  Sept.  SO,  1890- J91S— Continued. 


D»y. 


Oct. 


Nov. 


Dee. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Ao^. 


Sept. 


1.. 
a., 
s.. 

4.. 

5.. 


1911. 


6.. 
7.. 
*.. 

9.. 
10.. 


11.. 
12.. 
U.. 
14.. 
IS.. 


16.. 
17.. 
18.. 
1».- 
20.. 


a., 
a.. 

t    31.. 

I    M.. 
I    ».. 


36.. 
J7.. 


31.. 


1.. 
3.. 
3.. 
4.. 
«.. 

6.. 
7.. 
8.. 
».. 
10.. 


1912. 


11.. 
12.. 
13.. 
14.. 
15.. 


18.. 
17.. 
18.. 


16,500 
16,600 
16,500 
16,500 
16,500 

17,800 
19,700 
20,700 
21,200 
20,200 

19,700 
19,200 
18,900 
17,800 
17,800 

20,700 
23,900 
25,000 
22.800 
20,700 

18,700 
17,000 
16,100 
15,700 
14,900 

14,100 
13,700 
13,700 
13,300 
13,300 
13,300 


13,700 
14,100 
13,300 
13,300 
12,900 

13,300 
13,900 
13,300 
13,300 
13,300 

13,300 
12,900 
12,600 
12,600 
12,600 

12,200 
12,200 
12,200 
12,200 
11,800 


14,100  37,200 
14,900  44,800 


14,900 


70,200 


14,900126,000 
15,70«167,000 


16,50»187,000 
19,700^194,000 
21,20dl99,000 
45,5001202,000 
63,000201,000 


52,800 
53,500 
52,800 
54,300 
61,200 

68,500 
75,200 
93,200 
129,000 
165,000 


56,500 
60,400 
59,600 
56,500 
54,300 


66,900 
66,900 
63,600 
62,800 
114,000 


51,300156, 
47,700191 
45,500 
42,700 
42, 000240; 


000 

,000 

213,000 

230,000 

-^000 


74,400194,000188,000 
67, 7D0J171, 000202,000 
65,200131,000  20^000 
"  —  94,900  207,000 
71,000  200,000 


55,800 
52,800 

30,200 
32,500 
30,600 
25,600 
23,900 


22,800 
20,700 


11,800 

11,800 

11,500  10,200^  35,800 

11,500  19,700  ""  — 

11,600 ' 


300206,( 


58,800209,000 

1,000 

191,000 

161,000 

129,000 


57. 
47,000 
43,400 
40,600 


38,500 
37,200 


35,800 


2l!20o!  34)400 


11,500 
11,500 
11,800 
13,300 
13,300 


21, TOM  36,500 
22,20d  39,900 
22,800  38,500 
22,800  38,500 
28,600^  44,800 
31,200^  50,600 


12.900 
12,900 
14,100 
15,300 
15,300 

14,100 
12,900 
12,200 
12,200 
11,800 


19,700 
18,700 
17,400 
16,500 
16,100 

15,700 
16,500 
17,400 
17,400 
17,400 


31,800(244,000 
33,100251,000 
33,800257,000 


115,000 
123,000 
131,000 
32,5001252, 000!l85, 000 
29,900239,000133,000 


28,6001210, 

26,800 

25,600155; 

25,000122, 

22,800; 


12,600 

14,100 

15,300       , 

15,700  23,900|112, 

16,700 


17,400 
18,300 
20,200 


22,210 
30,600 
84,600 

'^^  000 


110,000 
111,000 
—  000 
02,400 
28,600147,000^  84,600 


600102,1 


15,700 
17,400 

22,800 

19 '  25,000 

» :28,000 

21 1  31,200 

22 33,100 

23 

24. 

35 


100160,000 
35,100179,000 
800176,000 
200160,000 
800^135,000 


37,8 
39,2 
37,8 


26.. 
27.. 
2g.. 
29.. 
30.. 
21.. 


35,100 
37,800 
39,900 

41,300 
36,500 
31,200 
26,200 
22,800 
20,200*. 


35,800113,000 
94,100 
82,900 
90,300 
114,000 


34,400 
33,100 
35.100 
36,500 


35,100118,000 
33,lCO|l78,000 
31,800214,000 
31,200230,000 
31,200,233,000 
'239,000' 


40,600 

52,800256; 

91,500262, 
117,000276, 
126, 


>,  000  290, 


248,000 
,000 
000 
000 
000 


116,000299, 
96,700302, 
76,900300, 
61,200 
53, 


1,500  284, 


000 

295;  000 

,000 


105,000 
87,200 
77,800 
75,200 
65,200 

61,200 
58,800 
57,300 


49,100  274, 
46,200  267, 
43,400 
40,600 
39,200|247; 


000 

000 

262,000 

256,000 

—  000 


39,9001230, 
41, 

f' 
53,500^124, 

58.800 

64,400 


000 
000 
COO 
000 
95;  800 


83,800 
73,500 
65,200 
62,000 
66,100 

78,600 
85,500 
83,800 
75,200 
63,600 

55,000 
49,100 
44,800 
42,700 
39,200 

37,800 
35,800 
33,800 
32,500 
31,200 

30,600 
30,600 
33,100 
35,100 
43,400 

44,100 
41,300 
38,500 
35,100 
32,500 
20,900 


28,000 
25,600 
24,500 
23,300 
22,200 

21,700 
21,200 
21,200 
21,700 
22,200 

21,700 
20,700 
20,200 
19,700 
19,700 

19,700 
19,700 
18,300 
17,400 
16,500 

16,500 
17,000 
17,400 
17,400 
17,400 

18,300 
22,200 
24.500 
26,200 
25,000 


124,000 

191,000109,000 

*"  000  90,600 

1,000  74,400 

109,000  63,600 


75,200 
66,900 
61,200 
66,900 
71,900 


55,800 
51,300 
47,000 
45,500 
41,300 

41,300 
42,700 
47,000 
49,100 
51,300 


78,6001  85,500 
80,300126,000 
70,200:139,000 
62,8001150,000 
58,800|151,000 

56,500164,000 

55.800182,000 

54,300199,000 

55,000  211,000 

60,400^.... 

97,500".... 


85.500 
76,000 
67,700 
62,000 

58,100 
55,800 
55,000 
55,000 
53,500 

50,600 
46,200 
42,700 
42,700 
44,800 
58,100' 


74,400 
76,900 
76,900 
73,500 
05,200 

60,400 
56,500 
49,900 
46,200 
43,400 

42,000 
39,200 
37,200 
35,100 
33,800 

31,800 
30,600 
29,300 
29,900 
30,600 

30,600 
31,200 
31,800 
31,200 
29,900 

29,300 
28,600 
29,300 
31,800 
34,400 


30,600 
27,400 
28,000 
31,800 
33,100 

20,300 
29,900 
20,300 
31,200 
31,800 

30,600 
28,000 
25,600 
23,900 
22,200 

21,200 
20,700 
20,200 
21,200 
22,200 

22,800 
25,000 
23,300 
22,200 
20,700 

19,700 
22,800 
21,200 
19,700 
19,200 
17,400 


33,800 
33,100 
33,100 
31,200 
29,300 


80O  28,600 
100  31,800 
84,400 
37.200 


600 
800 

200 

700 
200 

200 
200 
700 
700 
300 

800 
200 
700 
200 
200 

700 
800 
000 
000 
000 

OU) 
600 
900 
100 
600 

200 
500 
200 
800 
800 
100 


15,700 
14,900 
14,100 
13,700 
13,300 

13,700 
14,100 
17,000 
20,200 
19,700 

19,700 
19,700 
20,200 
21,700 
20,700 

19,700 
17,800 
16,500 
16,100 
17,000 

17,000 
15,700 
14,900 
14,500 
14,100 

18,700 
13,700 
13,300 
13,300 
12,900 


400 
800 
ICO!  36,500 

400  38,500 

500  42,700 

500  42,700 

500  38,500 

400  34,400 

500  31.800 
100  33.100 
32,500 
29,900 
26,800 


900  26,800 
100  26,800 
"  '  26,800 
28,600 


500, 
700 
900  28;600 

20,300 
30,600 
30,600 
2001  33,100 
500  33,800 
lOO  31,800' 


29,900 
25,600 
23,900 
22,200 
21,200 

20,200 
18,700 
17,800 
17,800 
17,000 

16,500 
16.100 
15,300 
14,900 
15,700 

17,000 
17,400 
17,400 
17,400 
17,400 

17,400 
16,500 
16,500 
17,800 
30,600 

38,500 
40,600 
39,200 
40,600 
37,200 
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SURFACE  WATER  SUPPLY,  1913,  PART  m. 


Daily  dwiharge,  in  second  feet y  of  Tennessee  River  at  JohnsonvUUf  Tenn.^  for  the  yean 
ending  Sept.  SO,  1890-19 IS— ConthiMQ^, 


Day. 


Oct.     Not.     Deo.     Jan.     Feb.     Mar.     Apr.     May.    Jane.    July.    Aug.     Sept. 


1013. 

1 

2 

8 

4 

5 

0 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

35 

26 

27 

28 

29 

30 

31 


33,800 

31,800 
29,900 
28,000 
26,800 

26,200 
22,200 
20,700 
19.200 
17,000 

17,400 
17,400 
16,500 
15.700 
15,300 

14,900 
14,500 
14.900 
14,900 
15,700 

16,500 
17,400 
18,710 
19,700 
19,200 

19,200 
19.200 
18,700 
17,800 
17,000 
10,500. 


16.100 
15,700 
15,700 
15,700 
15,  SCO 

14,000 
14,100 
14,100 
14.500 
14,500 

15,700 
15,700 
15,300 
15.300 
14,500 

19,200 
20.200 
20,200 
19,200 
18,300 

18,300 
17.000 
16,100 
15,300 
15,300 

14,900 
14,500 
I4,5l0 
14,500 
14,100 


14,100 
13,700 
16,100 
18,300 
19,200 


44,100 
53,500 
58,100 
67,700 
85,500 


28,600  92,400 


53,5001 


152,000 


63,600  224,000 
66,100  243,000 
72,700, 


77,800 
73,500' 
65,a00 
54,300 
49,100 

44,100 
34,400 
31,200 
29,900 
27,400 

26,800 
26.000 
24,500 
23,300 
33,800 

38.5a. 
41,300 
38,500 
37,8C0 
38,600 
41,300 


180,000 
205,000 
214,000 
210,001 
207,000 

202,000 
190,000 
167,000 
131,000 
100,000 

85,500 
74,400 
67,700 
75,200 
118,000 

167,000 
194.000 
202,000 
125,000204.000 
107,0001206,000 


132,000 
146,000 
150,000 

150,000 
149,000 
140,000 


90,600 
82,900 
71,000 
65,200 
62,000 

60,400 
82,900 
126,000 


214.000 


64,400 
69,600 

55,000 
51,300 
47,000 
44,100 
42,700 


41,300 
40,600 
30,900 
39,200 
37,800 

36,500 
35,100 
34,400 
33,100 
33,100 

32,500 
30,600 
29,300 
29,300 
30,600 

30,600 
29,3C0 
29,900 
33,100 
33,800 

33,100 
32,500 
34,400 
38,500 
45,500 

56,500 
64,400 
76,900 
95,800 
104,000 
103,000. 


03,200 
82,9C0 
80,300 
80,300 
75,200 

68,500 
62,800 
62,800 
62.000 
68,500 

63.600 
55,800 
40.900 
49,900 
53,500 

51,300 
46,200 
41,300 
36,500 
33,100 

30,600 
28,000 
26,800 
26.800 
26,800 

26,200 
25,600 
25,000 
24,500 
23.900 


23,300 
22,800 
24,500 
23,900 
21,200 

20,700 
19,200 
18,300 
17,800 
19,200 

19,700 
X,700 
23,300 
22,800 
22,200 

21,700 
20,700 
20,200 
19,700 
19,700 

19,700 
18,300 
17,000 
16,500 
16,100 

16,500 
16,500 
15.700 
15,700 
15,300 
15,300 


16,500 
17,400 
18,300 
19,200 
19,700 

18,7t)0 
18,300 
18,300 
18,300 
17,800 

17,800 
17,800 
17,800 
17,000 
15,300 
16,100 
17,000 
19,700 
20,200 
19,200 

18,700 
17,000 
16,500 
16,500 
16,100 

15,700 
15,700 
15,300 
15,300 
14,900 
14,500 


14,100 
14,100 
14,100 
14,100 
13,700 

13,300 
12,600 
12,600 
12,200 
12,a00 

12,600 
12,600 
11,800 
11,500 
11,200 

11,500 
12,600 
13,900 
12.600 
12,200 

11,800 
11,500 
11,500 
11,500 
11,560 

11.800 
11.800 
13,700 
15,300 
16,500 


Monthly  discharge  of  Tennessee  River  at  Johnsonville,  Tenn.tfor  the  years  ending  Sept, 

SO,  1890-191S, 


Discharge  in  second-feet. 

Run-Off 
(depth  in 
inches  on 
drainage 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

1890. 
October 

47,000 
141,000 
95,800 

15,700 
18,300 
25,600 
26,200 

22,700 
74,300 
43,000 
78,200 
140,000 
230,000 
123,000 
76,000 
37,900 
24,600 
32,900 
33,500 

0.500 

1.98 

1.12 

2.03 

3.64 

6.97 

3.19 

1.97 

.984 

.639 

.855 

.870 

0.68 

November 

2.15 

December 

1.2f 

January  a 

2.34 

February  « . 

3.70 

M^rrh  «  , 

6.88 

April  a 

3.56 

Miy :.:.:::::::::: ::::::::::::::::::: 

105,000 
66,900 
44,800 
46.200 
59,600 

55,800 
24,500 
18,300 
17,800 
23,300 

2.27 

J^irfe. ....    , . 

1.10 

July 

.74 

August 

.90 

Si^tember 

.07 

The  year 

15,700 

75,900 

1.97 

26.76 

1S91. 
October 

62,000 
58,100 
78,600 
158,000 
302,000 

25,000 
21,200 
19,200 
75,200 
166,000 

39,500 
30,900 
33,900 
107,000 
260,000 
230,000 
119,000 
37,300 
39,500 
26,300 
47,900 
26,000 

1.08 
.803 
:881 
2.78 
6.75 
6.97 
3.00 
.909 
1.03 
.683 
1.24 
.675 

1.10 

November 

.00 

December 

1.02 

January 

3.20 

February  o 

7.  OS 

March  al 

6.88 

April  a 

71,000 
27,400 
25,000 
20,200 
22,800 
15,700 

3.45 

May ::::.::::::::::::::::::.::::::::::::: 

60,400 
56,500 
42,000 
113,000 
46,200 

1.12 

June 

1.15 

July 

.70 

August 

i.a 

S^tember 

.75 

The  year 

15,700 

82,000 

2.13 

28.01 

________ 

a  Period  of  probable  backwater  extends  over  part  or  whole  of  month.   See  *' Backwater"  In  statloo 
vcription. 
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Monthly  dMuarge  of  Tennessee  River  at  JohensonvUle,  Tenn,,  fcr  the  years  ending  Sept, 
SO,  /5»0-/P/^— Continued. 


Discharge  in  seoond-feet. 

Run-off 
(depth  in 
inches  on 
drainage 
area). 

Month. 

Maidmunif 

Hinimnm. 

Mean. 

Per 
square 
mile. 

19B2. 
Oetober 

14,900 
39,900 
94,100 
239,000 
115,000 
123,000 

12,600 
12,600 
30,600 
74,400 
49,100 
46,200 
96,700 
44,100 
34,400 
33,100 
23,300 
19,200 

13,800- 
20,400 
55,400 

143,000 
91,000 
76,400 

221,000 
60,900 
56,200 
79,400 
28,700 
26,000 

0.358 
.530 
1.44 
3.71 
2.36 
1.98 
5.74 
1.82 
1.46 
2.06 
.745 
.675 

0.41 

Norember 

.69 

Deomber 

1.66 

ternary 

4.28 

Pefcruary 

2.54 

itoS!?.::::::. :::::.::::::..::::.::..:. :.:::. 

2.28 

April  a.. 

6.40 

Miy*.::::::: ::::::::::::::::::: ::: 

2.10 

joi.:::::::::::::::::;:;::::::::::::::::::::: 

My 

79,500 
176,000 
37,200 
36,500 

1.63 
2.38 

kagast 

.86 

September 

.76 

'Hie  year. 

12,600 

73,300 

1.90 

25.88 

1893. 
Odobv 

23,300 
40,600 
135,000 
96,700 
280,000 
268,000 
247,000 
221,000 
212,000 
37,200 
25,600 
63,600 

12,900 
12,900 
32,500 
21,700 
33,800 
58,100 
42,000 
49,900 
37,200 
18,700 
14,100 
13,300 

15,800 
26,600 
73,800 
40,700 
154,000 
107,000 
118,000 
127,000 
118,000 
24,300 
19,700 
31,100 

.410 

.691 

1.92 

1.06 

4.00 

2.78 

3.06 

3.39 

3.06 

.631 

.512 

.808 

.47 

November. 

.77 

Dmmber 

2.21 

JMn»ry                                                    .     , 

1.22 

FAbniarT  A 

4.16 

Mirnn •. . . ^^ « 

3.20 

i^Kfla 

3.41 

^•..                       ......          ... 

3.80 

June...:    .  

3.41 

j^::;:::::::. :.:... :.::.:: :.:::.::.::: 

.73 

Ansust 

.59 

fl^rtembfM^ 

.90 

The  yeex 

280,000 

12,900 

70,600 

1.83 

24.87 

1894. 
Oeu^tet 

37,800 
25,600 
35,100 
99,300 
258,000 
136,000 
110,000 
40,600 
31,800 
28,600 
29,300 
20,200 

14,900 
14,900 
17,400 
19,200 
42,700 
62,800 
32,500 
27,400 
15,700 
16,500 
14,100 
12,600 

20,000 
18,300 
25,500 
60,600 
164,000 
90,400 
70,700 
32,100 
19,300 
21,200 
19,700 
15,700 

.519 

.475 

.662 

1.57 

4.26 

2.36 

1.84 

.834 

.501 

.551 

.512 

.408 

.60 

Noveraher. 

.63 

Deeember 

.76 

inmttry            .    . 

1.81 

FebrouT  " 

4.44 

Maidi... 

2.71 

▲ufl 

2.06 

M^..  .  .     

.96 

jniiB;;::::::::::::::::::. :::::::::::::. ::::::. 

.56 

July 

.64 

AUfDSt 

.59 

Sc^embtf 

.46 

The  vear 

258,000 

12,600 

45.600 

1.18 

16.11 

1895. 
Oetober 

12,600 
11,800 
63,600 
207,000 
88,900 
200,000 
107,000 
64,400 
55,800 
50,600 
51,300 
23,900 

9,940 
9,650 
10,800 
26,200 
34,400 
51,300 
56,500 
39,900 
19,200 
18,300 
18,300 
11,800 

10,800 
10,700 
24,400 

112,000 
55.100 

133,000 
75,700 
51,300 
28,600 
31,500 
26,800 
17,800 

.281 
.278 
.634 
2.91 
1.43 
3.45 
1.97 
1.33 
.743 
.818 
.696 
.462 

.32 

Norombw. 

.31 

Deoember 

.73 

Jtnuary 

3.36 

FMimary 

1.49 

iiiSS!^:::::::::::::::::::::::::::::::::::::: 

3.98 

Anifl 

2.20 

May!:::::::::::::::::::::::::::::::::::::::::: 

1.63 

iVBtb^                                     ,                     .i         J    ..   .   .   a   .   .   .         .   ^   ^    u    .   ^    ^   ...........    ^ 

.83 

July 

.94 

Ancust 

.80 

Septeinber 

.52 

The  year 

207,000 

9,650 

48.300 

1.25 

17.01 

1890. 
Oetober 

11,200 
13,700 
86,300 
54,300 
216,000 
166,000 
232,000 
50,600 
37,800 
122,000 
68,500 
18,700 

9,370 
9,370 
11,800 
21,700 
40,600 
36,500 
35,100 
19,200 
19,700 
17,400 
14,900 
10,200 

9,820 
11,600 
20,700 
34.100 

132,000 
81,600 

119.000 
29,600 
25,900 
67,500 
24,800 
12,900 

.255 

.301 

.538 

.886 

3.43 

2.12 

3.09 

.766 

.673 

1.49 

.644 

.335 

.29 

November 

.34 

December 

.62 

Jamuiry            .  , . , 

1.08 

Pebruiiy:.: 

3.70 

mm^       :::::::::...::...::::.::...::: 

2.44 

AprUo 

3.45 

May...                          

.88 

June:;::  ::::::::::::::::.:::.:.::::::::::::: 

.76 

July 

1.72 

Aucust 

.74 

^tmb^.   :::.: 

.37 

The  year. ......,..,,.  ^ ,..,.  r ,.  .r.. 

232,000 

9,370 

46,200 

1.20 

16.32 

•  P«1od  of  probable  baokwattf  extends  over  part  or  whole  of  month.    See  "  Backwater ''  in  station 
diwiptlon. 
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MonMy  diacharge  of  TmiuBsee  River  at  Johntonville,  Tenn.,  for  the  yean  ending  Sept. 
SO,  1890-191S— Continued, 


DIadiarge  in  seoond-feet. 

Ron^iff   . 
dntamge 

•P8B). 

Month. 

Iff^vtrnfim 

Iftffitnnm, 

Mean. 

Per 
square 
mile. 

1897. 
October 

14,900 
60.400 
90,600 
76,200 
158,000 
410,000 

10,200 
10,200 
21,700 
19,200 
36,600 
174,000 
48,400 
31,800 
20,700 
22,800 
17,000 
9,090 

12,200 
22,200 
46,400 
40,400 
91,900 
289,000 
168,000 
72,600 

g;^ 

24,100 
11,500 

0.317 

.677 

1.21 

1.06 

2.39 

7.51 

4.36 

1.88 

.086 

.836 

.626 

.299 

0.S7 

November            .        

.64 

December 

1.40 

Jannary — 

1.21 

February  o 

2.40 

March  a!_. -- 

8.66 

ADrfla 

4.86 

May:.;.\:;::::::::::::::::::;:::::::::::::.... 

163,000 
31,800 
66,100 
56,800 
16,500 

2.17 

June -r.,,....,,.r,,rT 

.77 

July 

.96 

August -  -  - 

.72 

September .' 

.S3 

The  year 

410,000 

9,090 

60,700 

1.81 

34.58 

1898. 
October 

11,500 
11,200 
98,400 

8,560 
9,090 
9,370 
21,700 
23,300 
22,800 
66,200 
21,200 
14,100 
14,100 
22,200 
20,200 

0,290 
10,300 
38,300 

109,000 
60,800 
40,800 

106,000 

20,200 
19,900 
66,600 

43,300 

.241 
.268 
.996 
2.83 
1.S2 
1.06 
2.73 
.878 
.526 
.617 
1.44 
1.12 

.28 

November 

.80 

December 

1.15 

January  <• 

S.96 

February  o 

1.88 

March* 

1.23 

AprUa 

8.tt 

2ay 

02,000 
82,500 
30,600 
101,000 
126,000 

1.01 

June J- 

.50 

July  

.60 

August 

1.66 

September 

1.25 

Th*  yeftr .........  . 

8,660 

44,600 

1.16 

15.75 

1809. 
October 

88,900 
46,200 
47,000 
193,000 
244,000 
335,000 

19,200 
22,200 
26,200 
33.800 
62,100 
183,000 
02.000 
27,400 
18,700 
13,700 
11,500 
9,650 

41,500 

30,100 

35,200 

100,000 

167,000 

248,000 

150,000 

64,000 

25,400 

17,400 

16,700 

11,700 

1.08 
.782 
.914 
2.60 
4.34 
6.44 
8.90 
1.42 
.600 
.452 
.484 
.804 

1.24 

November 

.87 

December 

1.06 

January  • 

8.00 

February 

4.52 

March  «. 

7.42 

April  a 

4.35 

mav...  ::::::::::.::::::..:::::::.::::::::;::: 

89,800 
33,800 
24,500 
25,000 
14,900 

1.64 

June , . 

.74 

July 

.52 

August 

.50 

Septembiv 

.34 

The  year 

9,650 

74,300 

1.98 

26.19 

1900. 
October 

11,500 

13,700 

72,700 

98,400 

109,000 

146,000 

240,000 

98,400 

243,000 

235,000 

50,600 

26,200 

9,370 
9,370 
12,200 
16,500 
25,000 
77,800 
64,400 
23,300 
29,900 
25,000 
14,500 
11,200 

10,100 
10,300 
41,200 
64,4(0 
89,100 
112,000 
136,000 
39,600 
91,000 
63,900 
22,900 
16,800 

.262 
.268 
1.07 
1.41 
2.31 
2.91 
3.58 
1.08 
2.36 
1.66 
.596 
.436 

.30 

November 

.30 

December.. 

1.23 

January 

1.68 

February 

2.40 

Unjvh.,,         

8.36 

April 

8.M 

liay.:::::::::::::::::::::::. ::::::. ::::::::::: 

1.19 

June - 

2.68 

July 

1.91 

August '. 

.60 

September 

.40 

The  year 

243,000 

9,370 

67,000 

1.48 

20.07 

1901. 
October 

40,600 
100,000 
113,000 
194,000 
141,000 
149,000 
200,000 
182,000 
176,000 

65,800 
220,000 
103,000 

13,700 
16,700 
25,600 
37,200 
31,800 
26,800 
73,600 
33,800 
40,600 
17,400 
15,700 
33,100 

21,500 
36,300 
49,500 
94,600 
76,000 
65,100 

152,000 
84,000 
67,400 
29,500 

102,000 
61,000 

.658 
.917 
1.29 
2.46 
1.97 
1.60 
3.96 
2.20 
1.76 
.766 
2.66 
1.68 

.64 

November 

1.08 

December 

1.^ 

January 

2.84 

February 

2.05 

Mar^h    ' 

1.95 

April  a 

4.41 

Mayo 

254 

June 

1.96 

July 

.88 

August 

8.06 

September 

1.76 

The  year 

226,000 

13,700 

09,700 

1.81 

24.59 

a  Period  of  probable  backwater  extends  over  part  or  whole  of  month.    See  "  BadEwmter"  In  i 
description. 
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Monthly  dUcharge  of  Tennestee  River  at  JohmonvUU,  Tenn.y  for  the  years  ending  Sept. 
SO,  1890-191S--Contiimed. 


Hontti. 


Diacharge  in  seoond-fieet 


Mtnlmnni- 


Hean. 


Per 
square 
mile. 


Run-off 
(depth  in 
incneson 
drainage 
area). 


Oetober 

November.. 
Deeember. . 

January 

February  a. 

Maidia 

April  a 

June 

July 

August 

September. 


1902. 


The  year. 


October 

NoTvmber... 
December  A.. 

January 

Febrawy  «.. 

Mardia 

_Ap 


1903. 


June 

July 

August 

September. 


The  year.. 


October 

Norember.. 
December. . 

Jamiary 

FebnMury. . . 
Mareha 

June 

July 

Augosi 

September. 


1904. 


The  year.. 


1905. 


October 

Norember.. 
Deceoaber.. 
January — 
Ftitfraary... 
Ifardia 

^::::::: 

June — 

July 

August 

September.. 


The  year. 


October.... 
Noramber.. 
December.. 
Jaminry — 
February... 
March 

^.'•.:::: 

Juna 

July 

August 

S^tember. 


IGOG. 


The  year. 


35,100 

16,500 

183,000 

234,000 

225,000 

283,000 

296,000 

66,900 

34,400 

52,800 

19,700 

16,500 


298,000 


23.900 
38,500 


82,900 
240,000 


220,000 
75.200 

146,000 
33,800 
26,800 
14,  ICO 


11,200 
28,600 
36,500 
77,800 
49,9G0 
230,000 


43,400 
40,600 
26,800 
25,600 
15,700 


9,090 
9,370 
88,100 
129,000 
194,000 
168,000 
49,100 
158.000 
62,000 
84,600 
57,300 
35,800 


194,000 


27,400 
23,300 
121,000 
in,  000 
137,000 
131,000 


53,500 
50,600 
115,000 
64,400 
86,300 


177,000 


16,500 
14,900 
15,300 
^,600 
47,000 
87,200 
40,600 
24,500 
17,400 
14,100 
10,800 
10,500 


24,600 

15,500 

74,200 

129,000 

122,000 

184,000 

136,000 

37,500 

21,400 

24,500 

13,700 

12,300 


0.639 
.403 
1.93 
3.35 
3.17 
4.78 
3.53 
.974 
.556 
.636 
.356 
.319 


10,500 


65,900 


1.71 


11,500 
10,500 
42,700 
35,100 
47,000 


83,800 
26,800 
20,300 
18,300 
15,300 
10,200 


17,600 
14,700 
78,900 
50,800 
189,000 
190,000 
162,000 
47,900 
66,800 
26,900 
20,700 
11,200 


.457 
.382 
2.05 
1.56 
4.91 
4.94 
4.21 
1.24 
1.74 
.699 
.538 
.291 


10,200 


72,900 


1.88 


9,370 
9,370 
10,500 
14,500 
22.200 
47,000 
32,500 
20,700 
15,300 
14,100 
14,900 
9,370 


10,000 
15,600 
17,300 
31,200 
30,700 
101,000 
69,400 
32,800 
24,300 
19,300 
18,700 
11,800 


.260 
.405 
.440 
.810 
.797 
2.62 
1.80 
.862 
.631 
.501 
.486 
.306 


9,370 


31.900 


7,150 
7,150 
9,090 
29,900 
28,000 
40,100 
33,100 
44,800 
20,700 
28,000 
18,700 
12,600 


7,940 
8,270 
26,100 
66,100 
128,000 
101,000 
39,300 
78.000 
35,500 
48,500 
32,300 
21,400 


.206 
.215 
.678 
1.72 
3.32 
2.62 
1.02 
2.03 
.922 
1.26 
.839 
.556 


7,150 


48.900 


1.27 


11,500 
12,900 
15,700 
62,000 
31,200 
43,400 
44,100 
22,800 
22,200 
22,800 
38,500 
34,400 


18,200 
15,800 
68,900 
104,000 
53,600 
87,700 
87,200 
36,300 
32,100 
60,400 
48,300 
59,000 


.473 

.410 

1.79 

2.70 

1.30 

2.28 

Z26 

.943 

.834 

1.57 

1.25 

L53 


11,500 


56,000 


1.45 


0.74 

.46 

2.22 

3.86 

3.30 

5.61 

3.94 

1.12 

.62 

.73 

.41 


23.28 


.53 

.43 

2.36 

1.79 

5.11 

5.70 

4.70 

L43 

L94 

.81 

.62 

.32 


26.74 


.30 
.45 
.62 


3.02 
2.01 
.96 
.70 
.58 
.56 
.34 


11.25 


.24 

.24 

.78 

1.98 

3.46 

3.02 

L14 

2.34 

1.03 

1.45 

.97 


17.27 


.55 
.46 
2.06 
3.11 
1.45 
2.63 
2.52 
LOO 
.93 
LSI 
L44 
LH 


19.76 


•  Period  of  probable  backwater  extends  over  part  or  whole  of  month.   See  "Backwater"  in  station 
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SURFACE    WATER  SUPPLY,  1913,  PART  UI. 


Monthly  discharge  of  Tenrussee  River  at  JohruonvUle,  Tean.,  for  the  yean  ending  Sept. 
SO,  /590-i9/,f— Continued. 


Discharge  in  saoond-feet. 

Ran-ofl 
(depth  in 
Inches  on 
drainage 
area). 

Month. 

Maximom. 

Minimum. 

Mean. 

Per 

square 

1907. 
October 

206,000 
201,000 
116,000 

42,000 
22,800 
39,900 

103,000 
92.800 
66.000 
85,800 
79,900 

123,000 
58.000 

112.000 
62,100 
34,200 
23,800 
26,400 

2.68 
2.41 
L71 
2.23 
2.06 
3.19 
1.51 
2.91 
1.61 
.888 
.618 
.686 

S.00 

November  « 

2.60 

December 

1.97 

JsjiuAry  <*                                          

2.57 

February «            

39,900 

2.17 

March  a: 

206,000 
77,800 

176,000 
93,200 
44.100 
29,900 
64,400 

3.68 

Anrilo 

40,600 
39,200 
42,000 
22.800 
21,200 
18,700 

L68 

l^y  ..... 

3.36 

June                .      .         

1.80 

Julv              

L02 

August 

.71 

September 

.77 

The  vear 

206,000 

18.700 

72,300 

1.88 

25.51 

1008. 
October 

58,800 
95,800 
91.500 
167,000 

14,500 
14,100 
30,600 
49,100 
51,300 

24,100 
38,100 
60,100 
111,000 
135,000 
110,000 
84,300 
74,600 
41,100 
30,600 
25,400 
24.000 

.626 
.990 
1.30 
2.88 
3.51 
2.86 
Z19 
1.94 
1.07 
.795 
.660 
.623 

.72 

November 

1.10 

December  

l.SO 

January .... 

3.32 

Februitfy  *>  

3.79 

Marcha                 .            ' 

3.30 

Anrila  ' 

2.44 

MSy«... ;;:::. :..::.:.: 

June 

127,000 
62,000 
46,200 
39.900 
38,500 

47,000 
25,000 
20,200 
18,700 
14,900 

Z24 

L19 

July                            

.92 

August 

.76 

Seotembcr 

.70 

The  year        ...  .  .* 

14,100 

62,100 

1.61 

2L98 

1CC9. 
October 

17,400 
31,200 
98,400 
133,000 
274,000 
274,000 
135,000 
180,000 
185,000 
126,000 
66,900 
28,000 

11,600 
17,000 
16.500 
46,200 
39.900 
111,000 
68.100 
59,600 
82.900 
38,500 
23.306 
17,800 

13,400 
21,200 
55,800 
79,100 
143,000 
192,000 
95,000 
111,000 
120,000 
74,500 
40,900 
21,000 

.348 
.551 
1.45 
2.05 
3.71 
4.99 
2.47 
2.88 
3.12 
1.94 
LOO 
.545 

.40 

November.      .         

.61 

December 

1.67 

January        

2.36 

February - 

3.86 

March  .'  

5.75 

April 

2.76 

Mavo        

3.  S3 

June 

3.48 

Julv                 

Z24 

August 

1.22 

September 

.61 

The  year 

274,000 

11,500 

80,300 

2.00 

28.28 

1910. 
October 

37,200 
17,000 
40,600 
101,000 
168,000 
126,000 
111,000 
128,000 
107,000 
119,000 
45,500 
51,300 

14,900 
14.900 
15,700 
23,300 
31,800 
26,200 
20,200 
28,600 
41,300 
44,100 
21,200 
16,500 

22,400 
15,600 
27,100 
66,500 
76,900 
65,700 
45,300 
62,900 
63,400 
81.200 
32,300 
27,800 

.582 
.406 
.704 
1.73 
2.00 
1.71 
1.18 
1.63 
1.65 
2.11 
.839 
.722 

.67 

November 

.45 

December 

.81 

January  « 

1.99 

February  <» 

2.08 

Marcho 

1.97 

April 

1.32 

M^:::::::::::::::::::::::::.:..::.: 

1.88 

June 

1.84 

July 

2.43 

August 

.97 

September 

.81 

The  year 

168,000 

14,900 

48,800 

1.27 

17.22 

1911. 
October...        

25,000 

14,100 

74,400 

202,000 

209,000 

126,000 

302,000 

85,500 

28,000 

44,100 

33,100 

21,700 

13,300 
11,500 
14,100 
34,100 
62,800 
39,200 
62,800 
29,900 
16,500 
17,800 
17,400 
12,900 

17,800 
12,600 
31,000 
80,300 

118,000 
60,400 

211,000 
49,500 
20,900 
26,800 
24,900 
16,300 

.462 

.327 

.805 

2.32 

3.06 

1.57 

5.48 

1.29 

.543 

.696 

.647 

.423 

.53 

November 

.36 

December 

.93 

January 

2.68 

Februajry  o 

3.19 

March 

1.81 

Anrilo 

6.11 

iSy...;::::::::::::::::::::::::::::::::::::::: 

1.49 

June 

.61 

July 

.80 

August 

.75 

September 

.47 

The  year 

302,000 

11,600 

56,000 

1.45 

19.78 

a  Period  of  probable  backwater  extends  over  part  or  whole  of  month, 
description. 
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Monthly  distharge  of  Tenne$$ee  River  at  JohnsonvUle,  Tenn.,  for  the  years  ending  Sept 
30,  ISOO-lQlS—Contmued, 


Month. 


Diacharge  in  seoond-feet 


Maximum.  Minimum. 


Mean. 


Per 
square 
miie: 


Run^)ff 
(depth  in 
incneeon 
drainage 
area). 


October 

November. . . 
December  a. 


1912. 


Februarys. 

March* 

Aprils 

Maya 

Jmie 

July 

August 

September. . 


The  year. 


October 

November.. 
December.. 
January  «.. 
Flebmary  a. 
Mardia. 
Ap 


1913. 


Aprild 


June. 

July 

August 

September. 


The  year. 


41,300 
39,200 
239,000 
257,000 
211,000 


11,800 
15,700 
22,200 
54,300 
41,300 


76,900 
92,400 
42,700 
40,600 


42,700 
28,600 
33,100 
26,800 
14,900 


21,700 
26,700 
104,000 
117,000 
103,000 
170,000 
190,000 
120,000 
42,400 
57.400 
32,500 
22,500 


0.564 

.694 

2.70 

3.04 

2.68 

4.42 

4.94 

3.12 

1.10 

1.49 

.844 

.584 


11,800 


84,000 


2.18 


33,800 
20,200 
77,800 


104,000 
03,200 
24,500 
20,200 
16,500 


14,500 
14,100 
13,700 
44,100 
60,400 
67,700 
42,700 
29,300 
23,900 
15,300 
14,500 
11,200 


19,800 

16,000 

39,100 

161,000 

131,000 

184,000 

119,000 

44,000 

49,400 

19,500 

17,300 

12,700 


.514 
.416 
1.02 
4.18 
3.40 
4.78 
3.09 
1.14 
1.28 
.506 
.449 
.330 


11,2C0 


67,500 


1.75 


0.65 

.77 

3.11 

3.50 

2.80 

5.10 

6.51 

3.60 

1.23 

1.72 

.97 

.65 


29.70 


.40 

1.18 

4.82 

8.54 

5.51 

3.45 

1.31 

1.43 

.58 

.52 

.37 


23.76 


«  Period  of  probable  baokwater  extends  over  part  or  whole  of  month.    See  "  Backwater''  in  station 
descriptioD. 

Disdhorge  and  horsepower  table  for  Tennessee  River  at  Johnsonville,  Tenn.,for  the  years 

ending  Sept.  SO,  1890-1913. 


Dis- 

Theoret- 

Days  of  deficient  discharge 

Oace 
hel^t. 

charge 

in 
second- 
feet. 

Icalhorse- 
power 
per  foot 
^falL 

1890 

1891 

1892 

1883 

1894 

1805 

1896 

1897 

1898 

1899 

1900 

1901 

-0.96 

7,000 

795 

1 

1 

—  .83 

7,300 
7,600 
8,000 
8,500 
9,000 
9,500 
10,000 
11,000 

830 

1            1 

—  .60 

864 

1            1            I 

'            '            I 

—  .52 

909 

1            1 

1 

—  .32 

066 

:::::  ::::::i:::::: '::::::::  j::::::i::::: 

—  .13 

1,020 
1,080 
1,140 
1,250 



18 

-f  .05 

5 

7 

26 

8 

.22 

1 

9 

30 

12 

39 

4 

34 

.55 

47 

47 

34 

58 

10 

54 

.85 

12,000 

1,360 

68 

65 

51 

65 

21 

64 

1.38 

14.000 

1,500 

31 

16 

9 

78 

108 

62 

65 

36 

78 

2 

1.87 

16,000 

11820 

8 

1 

45 

36 

35 

84 

118 

70 

82 

63 

104 

13 

2.76 

20,000 

2,270 

32 

13 

53 

63 

133 

115 

144 

91 

109 

85 

119 

44 

3.09 

35,000 

2,840 

64 

43 

69 

107 

183 

153 

183 

129 

166 

117 

130 

64 

4.51 

80,000 

3,410 

116 

117 

102 

135 

225 

177 

208 

179 

211 

155 

165 

86 

5.28 

35,000 

3,080 

136 

154 

122 

158 

245 

188 

222 

197 

232 

181 

181 

108 

6.01 

40,000 

4,550 

170 

183 

141 

188 

256 

208 

252 

216 

246 

204 

194 

139 

7.42 

50,000 

6,680 

192 

215 

166 

206 

267 

245 

273 

236 

258 

221 

209 

179 

Over 
7.42 

Over 
50,000 

Over 
5,6W 

}365 

365 

366 

365 

365 

365 

366 

365 

365 

365 

365 

365 
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SURFACE  WATEB  SUPPLY,  1913,  PABT  m. 


Discharge  and  honepower  table  for  Tennessee  River  at  JohnsonviUey  Ten%,yJor  the  years 
ending  Sept.  SO,  1890-192S—<jontiniied. 


—aw 

—  .83 

7,0U0 
7300 
7,600 
8,000 
8,500 
0,000 
0,500 
10,000 
11,000 

7W 
830 

10 

—  .00 

864 

10 

—  .52 

000 

22 

—  .32 

066 

41 

—  .13 

1,020 
1,060 
1,140 
1,250 

53 

+  .06 

13 

63 

.22 

28 

65 

.55 

11 

27 

50 

67 

.85 

12,000 
14,000 

1,360 
1,500 

28 

43 

74 

67 

8 

3 

0 

1 

11 

1.38 

40 

58 

03 

71 

23 

22 

42 

7 

25 

1.87 

16,000 

1,820 

01 

67 

128 

81 

33 

13 

27 

35 

50 

20 

70 

2.76 

20,000 

2,270 

134 

06 

174 

05 

48 

10 

41 

58 

61 

110 

47 

134 

3.60 

25,000 

2,840 

170 

124 

218 

126 

76 

50 

75 

04 

101 

167 

58 

156 

4. 51 

30,000 

3,410 

106 

140 

254 

140 

100 

81 

118 

103 

130 

180 

85 

178 

5.28 

35,000 

3,080 

208 

166 

273 

183 

122 

80 

130 

112 

161 

206 

127 

195 

6.01 

40,000 

4,550 

213 

170 

208 

211 

140 

101 

158 

124 

108 

231 

155 

206 

7.42 

50,000 

5,680 

234 

201 

315 

243 

100 

148 

186 

144 

242 

256 

181 

221 

Over 

7.42 

Over 
50,000 

Over 
6,680 

}365 

365 

366 

365 

365 

365 

366 

365 

365 

365 

366 

365 

Note.— The  above  table  gives  the  theoretical  honepower  per  foot  ftJl  that  may  be  developed  at  different 
rates  of  disdiarge  and  shows  the  number  of  days  on  which  the  discharee  and  corresponding  horsepower 
were  respectively  less  than  the  amounts  given  in  the  columns  for  discbarge  and  horsepower.  In  iKing 
this  table,  allowance  should  be  made  for  tne  various  losses,  the  principal  ones  being  the  wheel  loss,  which 
may  be  as  large  as  20  per  cent,  and  the  head  loss,  which  may  be  as  lai^  as  5  per  cent. 

SOUTH  FORK  OP  HOLSTON  RIVER  AT  BLUPP  CITY,  TBNN. 

Location. — ^At  highway  bridge  at  Bluff  City,  Tenn.,  300  feet  below  Viiginia  &  South- 
weetern  Railway  bridge,  1  mile  below  the  mouth  of  Indian  Creek,  and  about  10 
miles  above  mouth  of  Watauga  River. 

Becords  available.— July  17,  1900,  to  September  30, 1913. 

Drainage  area. — 828  square  miles. 

Gage. — Vertical  staff  attached  to  downstream  side  of  bridge  pier  nearest  the  right 
bank;  read  once  daily  to  tenths. 

Control. — Shallow  ledge;  probably  permanent.  Depth  and  velocity  of  current 
very  irregular. 

Discharge  measurements. — Made  from  downstream  side  of  bridge;  also  from  rail- 
road bridge  300  feet  above,  where  the  section  is  much  better  except  at  low  stages, 
when  the  current  becomes  slug^sh. 

Floods.— The  flood  of  June  14,  1907,  reached  a  stage  of  11.7  feet. 

Winter  flow. — Not  affected  by  ice.  "Frozen,"  reported  by  observer  has  probably 
referred  to  water  at  foot  of  gage  rather  than  in  channel. 

Accuracy. — No  discharge  measurements  were  made  during  the  year  ending  Sep- 
tember 30,  1913,  consequently  the  accuracy  of  the  estimates  of  discharge  in  the 
following  tables  depends  on  the  permanency  of  the  gage  and  of  the  discbarge 
relation. 

Cooperation. — Since  January  1,  1905,  gage  heights  have  been  furnished  by  the 
United  States  Weather  Biureau. 
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DaUy  jage  height,  in  feet,  of  South  Fork  of  HoUton  River  at  Bluff  City,  Tmn.,  for  the 

year  ending  Sept.  SO,  191$. 


T>^Y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mw. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

0.6 

0.4 

lie 

1.8 
1.0 

0.3 

lis 

1.5 
1.4 
1.2 
1.0 

2.'4 

2.2 
1.7 
1.6 
1.6 
1.6 

1.8 
2.1 
2.0 
2.3 
2.0 

1.8 
1.9 
2.6 
2.4 
2.1 

1.8 
1.6 
1.6 
1.8 
1.6 

1.6 
1.8 
2.0 
2.0 
3,7 

8.9 
8.6 
6.5 
4.1 
8.3 
2.8 

3.0 
2.6 
2.4 
3.3 
8.8 

2.9 
2.5 
2.2 
2.0 
1.9 

1.9 
8.0 
2.6 
2.2 
2.0 

1.9 
1.8 
1.6 
1.6 
1.6 
1.6 
1.5 
1.4 
1.4 
1.4 

1.8 
1.8 
3.4 

3.4 
2.7 
2.1 
1.9 
1.8 

1.7 
1.5 
1.4 
1.3 
1.4 

1.7 
2.0 
1.9 
6.2 
7.4 

6.5 
4.4 
-8.4 
2.9 
2.6 

2.4 
2.8 
2.4 
2.2 
2.0 

1.9 
9.1 
7.7 
4.8 
3.8 
3.3 

2.9 
2.6 
2.4 
22 
2.1 

1.9 
1.8 
1.8 
1.8 
1.7 

1.6 
2.8 
2.6 
2.8 
2.8 

2.6 
2.5 
2.4 
2.1 
1.9 

1.8 
1.7 
1.6 
1.5 
1.4 

1.4 
1.4 
1.6 
1.5 
1.6 

1.5 
1.4 
1.4 
1.3 
1.1 

1.1 
1.1 
1.1 
1.1 
1.0 

1.0 
.9 
.9 
.9 
.9 

1.0 
1.1 
1.2 
1.3 
1.1 

1.1 
1.8 
2.6 
6.6 
4.4 

3.0 
3.2 
6.1 
4.4 
3.3 
2.7 

2.4 
2.2 

0.7 

1.3 
1.4 

1.8 
1.1 

\.\ 
1.0 

0.4 

l!2 

1.0 

l!3 
1.0 

L8 

1.1 

2 

.8 

3 

4. 

5 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

1« 

17 

18 

19 

20 

21 

22 

23 

1.4 

24 

1.0 

25 

26 

27 

28 

29 

ao 

31 

Dmiy  dieeharge,  in  $econdfeet,  of  South  Fork  of  HoUUm  River  at  Bluff  City,  Tenn,,for 
the  year  ending  Sept,  30, 191$, 


Day. 

Oct. 

Not. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

420 
370 
370 
370 
325 

325 
325 
325 
325 
285 

285 
285 
285 
325 
475 

475 
870 
325 
420 
420 

370 
325 
870 
420 
870 

325 
325 
826 
325 
325 
325 

825 
370 
326 
285 
285 

285 
370 
1,100 
860 
650 

530 
475 
420 
476 
475 

420 
420 
420 
420 
870 

370 
370 
370 
325 
325 

325 
370 
325 
325 
285 

285 
325 
325 
420 
1,020 
1,020 
940 
785 
650 
690 

530 
475 
370 
285 
285 

325 
420 
420 
420 
370 

370 
325 
325 
420 
420 

370 
285 
370 
420 
590 
1,900 

1,680 
1,190 
1,100 
1,100 
1,100 

1,280 
1,580 
1,480 
1,790 
1,480 

1,280 
1,380 
2,010 
1,900 
1,580 

1,280 
1,100 
1,100 
1,280 
1,100 

1,100 
1,280 
1,480 
1,480 
3,610 

3,910 
3,460 
6,780 
4,220 
3,040 
2,370 

2,630 
2,130 
1,900 
3,040 
3,040 

2,600 
2,010 
1,680 
1,480 
1,380 

1,380 
2,630 
2,010 
1,680 
1,480 

1,380 
1,280 
1,100 
1,020 
1,020 

1,100 

1,020 

940 

940 

940 

860 
1,280 
3,180 

3,180 
2,250 
1,580 
1,380 
1,280 

1,100 

1,020 

940 

860 

940 

1,190 
1,480 
1,380 
8,270 
11,100 

8,950 
4,730 
3,180 
2,500 
2,130 

1,900 
2,370 
1,900 
1,660 
1,480 

1,380 
15,100 
11,800 
5,440 
3,760 
3,040 

2,600 
2,130 
1,900 
1,680 
1,580 

1,380 
1,280 
1,280 
1,280 
1,190 
1,100 
2,370 
2,130 
2.370 
2,370 

2,130 
2,010 
1,900 
1,580 
1,380 

1,280 
1,190 
1,100 
1,020 
940 

940 

940 

1,100 

1,020 

1,020 

1,020 
940 
940 
860 

n5 

715 
715 
715 
715 
650 

650 
590 
590 
590 
590 

650 
715 
785 
860 
715 

715 
1,280 
2,130 
9,180 
4,730 

2,630 
2,900 
8,0C0 
4,730 
3,040 
2,250 

1,900 
1,680 
1,380 
1,190 
1,380 

1,380 
1,280 
2,760 
1,790 
1,380 

1,190 

1,020 

1,100 

940 

800 

785 
715 
715 
715 
650 

650 
590 
590 
650 

785 

785 
650 
590 
590 
530 

475 
475 
475 
860 
940 

860 
715 
530 
475 
420 

420 
475 
715 
530 
420 

475 
420 
420 
370 
420 

650 
420 
370 
870 
870 

370 
370 
325 
420 
870 
325 

325 
870 
475 
420 
325 

325 

285 
690 
420 
325 

285 
285 
286 
785 
650 

590 
420 
325 
325 
370 

370 
325 
420 
860 
650 

420 
325 
325 
325 
420 
1,280 

715 

2 

530 

3 

475 

4.. 

420 

5 '" 

420 

6 

370 

7 

325 

8 

370 

9 

370 

10 

420 

11 

325 

12 

325 

13... 

285 

14 

285 

15 

245 

16 

325 

17 

325 

18 

325 

19 

370 

20 

370 

21 

475 

22 

1,380 

23 

940 

24 

050 

25 

530 

26 

420 

27 

420 

28 

370 

29 

370 

3D 

475 

31 

Nan.-~l>afly  dIaoharKe  computed  from  a  rating  curve  fEdrly  well  defined  below  3,320  secopd-feet  (ga^ 
height,  3.5  feet).    See  "Accuracy'' in  station  dcecriptkm. 
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SURFACE  WATBB  SUPPLY,  1913,  PAST  IH. 


Monthly  dUcharge  of  South  Fork  of  HoUton  River  at  Bluff  City,  Tenn,,  for  the  year 

enaing  Sept.  SO,  1913, 

[Drainage  area,  828  square  mflee.] 


Discharge  in  seoond-feet 

Run-off 

drainage 
area). 

Month. 

ifftyfinnTn- 

junimuoi. 

Mean. 

Per 

square 
mile. 

Aoca- 
i»cy. 

October 

475 
1,100 
1,900 
6,780 
3,180 
15,100 
2,500 
9,180 
2,760 
940 
1,280 
1,380 

285 
285 
285 
1,100 
860 
860 
940 
690 
530 
325 
285 
245 

352 

422 

518 

1,950 

1,660 

3,530 

1,540 

1,820 

1,040 

602 

448 

454 

0.425 

.510 

.626 

2.36 

2.03 

4.26 

1.86 

2.20 

1.26 

.594 

.541 

.548 

0.49 

.57 

.72 

2.72 

2.11 

4.91 

2.08 

2.54 

1.41 

.68 

.62 

.61 

C. 

November 

B. 

December 

B. 

January 

February 

B. 
B. 

March 

C. 

ApriL 

B. 

May..:. 

B. 

June., 

B. 

July 

C. 

Augiust 

C 

September 

C. 

The  year 

15,100 

245 

1,190 

1.44 

19.46 

HOLSTON  RIVER  NEAR  ROOERSYILLE,  TBNN. 

Location. — ^At  Virginia  &  Southwestern  Railway  bridge  near  AustinB  Mill,  a  small 
railway  station  3  miles  south  of  Rogersville,  150  feet  below  mouth  of  Honeycut 
Greek  and  about  2  miles  below  Dodson  Creek,  both  small  streams  from  the  south. 

Becorda  available. — ^March  10,  1902,  to  September  30,  1913.  Discharge  measure- 
ments were  begun  in  1904  by  the  United  States  Geological  Survey.  No  gage 
heights  or  estimates  of  flow  have  been  published  by  the  United  States  Geological 
Survey  prior  to  January  1,  1904,  but  it  is  thought  that  the  1904  discharge  rating 
curve  is  applicable  to  the  United  States  Weather  Bureau  gage  heights  back  to 
the  beginning. 

Drainage  area. — 3,060  square  miles. 

0age. — Vertical  staff  attached  to  downstream  side  of  bridge  pier  nearest  the  rig^t 
bank,  read  once  daily  to  tenths. 

Control. — ^Practically  permanent.    Section  good  for  measurements. 

Discharge  measurements. — ^Made  from  top  of  the  high-decked  steel  railroad  bridge. 

Floods. — ^The  flood  of  March  28, 1913,  reached  a  maximum  height  of  19.1  feet  by  the 
gage  datum. 

Winter  flow. — Not  affected  by  ice  to  any  considerable  extent. 

Accuracy. — ^This  station  was  not  visited  by  engineers  of  the  Geological  Survey  dur- 
ing the  year  ending  September  30,  1913,  and  the  last  discharge  measurement  at 
the  station  was  made  June  21,  1912.  Nothing  is  known  as  to  the  effect  of  the 
flood  of  March  28,  1913,  on  the  discharge  relation  or  of  the  permanency  of  the 
gage  since  last  inspected.  Therefore  no  estimates  of  discharge  subsequent  to  that 
date  have  been  prepared  for  publication. 

Cooperation. — Gage  maintained  and  gage-height  records  furnished  by  the  United 
States  Weather  Bureau. 
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Daiiif  gage  height^  in  feet,  of  HoUton  River  near  RogerevUle,  Tenn.,  for  the  year  ending 

Sept.  30, 1913, 


Day. 


Oct.     Not.     Dec.     Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept 


1. 
2. 
8. 
4. 
5. 

6. 
7. 

8. 
9. 

10. 

11. 
12. 
13. 
14. 

15. 

16. 
17. 
18. 
19. 
». 

21. 
22. 
23. 
21., 
2S. 

26. 
27.. 
2S. 
29. 
30.. 
31. 


1.8 

1.8 
1.8 
1.7 
1.7 

1.7 
1.6 
l.« 
1.6 
1.6 

1.6 
1.6 
1.6 
1.7 
1.9 

1.9 
1.8 
1.8 
1.8 
1.7 

1.8 
1.7 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 


1.5 
1.6 
1.6 
1.5 
1.5 

1.5 
1.6 
3.2 
3.8 
X4 

2.0 
1.8 
1.7 
1.7 
1.7 

1.8 
1.7 
1.7 
1.7 
1.7 

1.6 
1.6 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.6 
1.6 


1.5 
1.5 
1.6 
3.0 
2.6 

3.1 
3.7 
3.4 
3.1 
2.1 

XO 
1.9 
1.9 
1.8 
1.8 

1.6 
1.6 
1.7 
1.7 
1.7 

1.6 
1.6 
1.6 
1.7 
1.6 

1.6 
1.6 
1.7 
1.7 
3.3 
3.3 


4.0 
3.2 

X8 
2.8 
X8 

2.8 
3.8 
3.7 
4.2 

3.8 

3.3 
3.5 
3.9 
4.0 
3.5 

3.1 
2.9 
3.0 
3.2 
3.1 

3.5 
3.7 
3.7 
4.0 
5.9 

5.9 
5.5 
7.8 
6.5 
5.0 
4.3 


4.1 
4.1 
3.6 
4.0 
4.3 

4.0 
3.8 
3.3 
3.1 
3.0 

3.0 
4.0 
4.3 
3.6 
3.4 

3.2 
3.1 
2.9 
2.7 
X5 

2.6 
2.6 
X6 
2.5 
2.5 

2.4 

3.6 
4.8 


5.0 
4.3 
3.8 
3.3 
3.1 

3.0 
2.8 
X5 
2.4 
2.4 

X6 
3.1 
3.1 
5.2 
12.0 

12.2 

7.7 
5.3 
4.5 
4.0 

3.8 
4.0 
3.9 
3.6 
3.4 

3.3 
7.4 
19.1 
8.5 
5.8 
5.0 


4.5 
4.0 
3.8 
3.6 
3.4 

3.4 
3.3 
3.1 
3.0 
3.0 

2.8 
2.7 
3.8 
4.0 
3.9 

3.9 
3.9 
3.7 
3.5 
3.3 

3.0 
2.8 
2.8 
2.7 
2.7 

2.6 
2.4 
2.4 
2.4 
2.4 


2.4 
2.3 
2.5 
2.4 
2.4 

2.3 
%4 
2.4 
Z4 
2.3 

2.3 
2.2 
2.2 

2.1 
2.0 

2.0 
2.6 
3.0 
2.8 
2.5 

2.4 
2.3 
3.0 
5.8 
7.0 

4.7 
4.4 
6.8 
6.5 
4.9 
4.2 


4.0 
3.4 
3.4 
3.0 
3.3 

3.2 
2.9 
2.9 
3.8 
3.2 

3.0 
2.7 
2.5 
2.5 
X4 

2.4 
2.3 
2.2 
2.2 
2.2 

XI 
2.0 
2.0 
2.0 
XO 

X2 
XI 
XO 
1.9 
1.9 


1.8 
XI 
1.9 
1.9 
XI 

X2 
XI 
1.9 
1.8 
1.7 

1.7 
1.7 
1.9 
1.9 
1.8 

1.9 
1.8 
1.8 
1.8 
1.8 

1.8 
1.9 
1.9 
1.8 
1.7 

1.7 
1.8 
1.8 
1.8 
1.8 
1.7 


1.7 
1.8 
XO 
1.9 
1.8 

1.7 
1.7 
3.7 
X6 
XO 

1.9 
1.8 
1.8 
1.7 
1.8 

X2 
XO 
1.8 
1.7 
1.8 

1.7 
1.8 
1.9 
XO 
X2 

1.9 
1.8 
1.8 
1.7 
1.7 
XO 


1.9 
1.9 
1.8 
1.7 
1.7 

1.6 
1.9 
1.8 
1.8 
1.8 

1.7 
1.7 
1.7 
1.6 
1.6 

1.7 
1.6 
1.7 
1.9 
1.9 

XO 
XO 
X8 
X3 
XO 

1.9 
1.8 
1.8 
1.8 
1.7 


DaUif  discharge,  in  second-feei,  of  Eohton  River  near  RogerwUU,  Tenn.,.for  the  year 

ending  Sept.  30, 1913. 


Day. 


Oct.    Nov.    Dec.    Jan.    Feb.     Mar. 


Day. 


Oct    Nov.    Dec.    Jan.    Feb.    Mar. 


1. 
X 
3. 
4. 
5. 

6. 

7., 
8. 
9. 
10. 

11. 
IX 
13. 
14. 
15. 


1,570 
1,570 
1,570 
1,390 
1,990  i;080|  3;230 


1,080  1,090 

1,210  1,030 

1,210  1,210 

1,080  1,960 


1,390 
1,210 
1,210 
1,210 
1,210 

1,210 
1,210 
1,210 
1,390 
1,700 


1,030 
1,210 
2,350 
3,720 
3,780 

1,950 
1,570 
1,390 
1,390 
1,390 


4,500 
3,470 
2,780 
2.150 
3,150 

1,960 
1,760 
1,760 
1,570 
1,570 


7,150 
4,770 
3,720 
3,720 
3,720 

3,720 
6,530 
6,230 
7,790 
6,530 

5,050 
5,630 
6,840 
7,160" 
5,630 


7,47010,600 
7,470  8,130 
5,980  6,530 
7,150  5,050 
8,130  4,500 

7,150  4,230 

6,530  3,720 

5,060  3,000 

4,500  2,780 

4,230  2,780 

4,230  3,230 
7,150  4,500 
8,120  4,500 
5,93011,400 
5,34038,600 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 

27. 
28. 
29. 
30. 
31. 


1,760 
1,670 
1,670 
1,570 
1,390 

1,570 
1,390 
1,210 
1,210 
1,210 

1,210 
1,210 
1,210 
1,210 
1,210 
1,210 


1,570 
1,390 
1,390 
1,390 
1,390 

1,210 
1,210 
1,030 
1,030 
1,030 

1,030 
1,030 
1,030 
1,210 
1,210 


1,210 
1,210 
1,390 

1,390 


4,500  4,77039.400 

3,970    ' — 

4,230  : 
4,770  ; 
4,500  ; 


4,500 
3,970 
3,470 
3,000 


21,400 
11,800 
8,800 
7,160 


1,210  5.630 
1,210  6,230 
1,210  6.230 
1,390  7,150 
1,21014,200 

14,200 


3,230 


6.530 


3,230  7,150 

3,230  6,840 

3.000  5,930 

3,000  5,340 


1,210 
1,210 
1,390 
1.390 
2,560 


12,600 
21.800 
16,600 
10,600 


2,780 
5,930 
9,850 


5,060 
20,200 


4,770  8,130 


Non.— Daily  discharge  oompoted  from  a  rating  curve  fiairly  well  defined  between  1.030  and  12,600 
snood-feet  (gage  heights  1.5  and  5.5  feet),  and  assumed  as  a  tangent  above  10,600  second-feet  (gage  height 
5.0  feet).    See  '  'Accuracy  "  in  station  description. 

Monthly  discharge  of  HoUton  River  near  RogersvUle,  Tenn.,for  the  year  ending  Sept.  30 ^ 

1913. 


Pralnage  area,  3,060  square  miles.] 

Discharge  in  second-feet 

Run-off 
(depth  in 
Inches  on 
drainage 

area). 

Montt 

Mtnimnm. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

October 

1,760 
3,720 
4,770 
21,800 
9,850 

1,210 
1,080 
1,030 
3,720 
2,780 

1,360 
1,410 
1  860 
7,400 
5,300 

a  444 
.461 

1.73 

0.51 

.51 

.70 

X79 

1.80 

B. 

November 

B 

December    

B 

^iiniarv.  ^ 

B. 

peSSry  :::::....... ...:.............. 

B. 
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DaUy  gaffe  height,  in  feet,  of  Holtton  River  near  Rogermlle,  Tenn    for  th^  «^  ^^• 

Sept.  SO,  1913?^  '  ^     "^  y*^  ^'^^ 


Day. 


8. 
9. 
10.. 

11.. 
IJ,. 
13.. 
H.. 
15.. 

16.. 
17.. 
IS- 
IS.. 

ao.. 

21.. 
22.. 


25.. 

2B.. 
27.. 


Oct 


1.8 
1.8 
1.8 
1.7 
1.7 

1.7 
1.0 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.7 
1.0 

1.0 
1.8 
1.8 
1.8 
1.7 

1.8 
1.7 
1.6 
1.6 
1.6 

1.6 
1.6 


Nov. 


1.5 
1.6 
1.6 
1.5 
1.5 

1.5 
1.6 
2.2 
2.8 
2.4 

2L0 
1.8 
1.7 
1.7 
1.7 

1.8 
1.7 
1.7 
1.7 
L7 

1.6 
1.6 
1.5 
1.5 
1.5 

1.5 
1.5 


Dec. 


1.5 
1.5 
1.6 
2.0 
2.6 

3.1 
2.7 
2.4 
2.1 
2.1 

2.0 
1.0 
1.0 
1.8 
1.8 

1.6 
1.6 
1.7 
1.7 
1.7 

1.6 
1.6 
1.6 
1.7 
1.6 

1.6 
1.6 


Jan. 


4.0 
3.2 

2.8 
2.8 
2.8 

2.8 
3.8 
3.7 
4.2 

3.8 

3.3 
3w5 
3.0 
4.0 
3.5 

3.1 
219 
3.0 
3.2 
3.1 

3.5 
3.7 
3.7 
4.0 
5.0 

5.9 
5.5 


Feb. 


4.1 
4.1 
3.6 
4.0 
4.3 

4.0 
3.8 
3.3 
3.1 
3.0 

3wO 
4.0 
4.3 
3.6 
3w4 

3w2 
3wl 
2L9 
2.7 
2L5 

16 
2.6 
16 
15 
15 

14 

3.A 


Mw.     Apr.     May. 


June.    July.    An«.    Sept 


4.7 


1. 

8    1.7 

11    1.8 

1.0    10 

1-9    1.9 

1] 

1.8 

2L2|   L7 

11 

1.7 

1.9 

3.7 

l.« 

16 

L7 

10 

1.7 

1.9 

1.7 

1.8 

L9 

1.8 

1.9 

1.7 

L8 

L8 

L9 

12 

1.8 

10 

1.8 

1.8 

1.8 

1.7 

L8 

1.8 

L8 

L9 

1.8 

L9 

1.9  1 

L8 

10 ! 

L7 

12 

12  1      L7 
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SUBFACB  WATER  SUPPLY,  1913,  PABT  m. 


DOB  BIYEB  AT  BLEYINS,  TENN. 

Location.— At  Eastern  Tenneeeee  &  Western  Northern  Carolina  Railroad  bridge, 

one-fourth  oiile  west  of  Blevins,  Tenn.,  4^  miles  above  the  mouth  of  Little  Doe 

River. 
BecordB  available.— December  16,  1911,  to  September  30,  1913. 
Drainage  area. — 62.2  square  miles. 
Gage. — Standard  chain  gage  attached  to  bridge;  read  daily,  morning  and  evening, 

to  hundredths.    Limits  of  use:  Hundredths  below  3.5,  half  tenths  from  3.5  to 

5.0,  and  tenths  above  5.0  feet. 
ControL — Practically  permanent. 
DiiBoharge  measurements. — ^Made  from  upstream  side  of  bridge  or  by  wading  at 

section  about  one-fourth  mile  above  bridge. 
Point  of  zero  flow. — A  determination  by  leveling  September  10,  1912,  indicates 

that  there  would  be  no  flow  past  the  gage  if  the  river  were  to  isU  to  a  stage  of 

about  1.2  feet. 
Winter  flow. — Discharge  relation  may  be  occasionally  affected  by  ice  but  only  for 

short  periods  during  unusually  severe  winters. 
Aoouracy. — Data  insufficient  for  estimates  of  discharge. 

No  dischaige  measurements  were  made  at  this  station  during  the  year  ending 
September  30,  1913. 

Daily  gage  height,  in  feet,  of  Doe  River  at  Blevins,  Tenn.,  for  the  year  ending  Sept.  SO, 

191S. 

[O.  L.  Wright,  observer.] 


Day. 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


Oct. 


1.74 
1.72 
1.72 
1.72 
1.70 

1.70 
1.70 
1.70 
1.70 
1.09 

1.70 
1.68 
1.70 
1.81 
1.80 

1.70 
1.70 
1.70 
1.77 
1.72 

1.66 
1.70 
1.74 
1.67 
1.70 

1.70 
1.69 
1.68 
1.70 
1.68 
1.70 


Nov. 


1.72 
1.72 
1.71 
1.72 
1.69 

1.70 
2.62 
2.06 
1.96 
1.86 

1.83 
1.80 
1.82 
1.87 
1.82 

1.79 
1.78 
1.79 
1.78 
1.74 

1.76 
1.76 
1.75 
1.72 
1.72 

1.74 
1.76 
1.76 
1.72 
1.84 


Dec. 


2.00 
1.99 
1.88 
1.88 
1.92 

1.92 
1.88 
1.82 
1.79 
1.81 

1.80 
1.75 
1.71 
1.66 
1.64 

1.61 
1.63 
1.75 
1.80 
1.80 

1.80 
L78 
1.82 
L80 
L79 

1.80 
1.92 
1.82 
1.92 
2.28 
1.98 


Jan. 


1.96 
1.93 
1.97 
1.96 
1.95 

2.00 
2.03 
2.00 
1.96 
1.96 

1.92 
2.02 
2.00 
2.02 
2.00 

1.96 
1.98 
2.01 
2.00 
2.00 

2.01 
2.05 
2.02 
2.05 
2.29 

2.16 
2.28 
2.60 
2.45 
2.13 
2.12 


Feb. 


2.02 
2.00 
2.02 
2.06 
2.07 

2.09 
2.08 
2.08 
2.10 
2.11 

2.16 
1.98 
1.92 
1.94 
1.95 

1.90 
1.96 
1.93 
1.93 
2.03 

2.00 
1.98 
1.95 
1.96 
L94 

1.96 
2.65 
2.60 


Mar. 


2.36 
2.20 
2.16 
2.10 
2.10 

2.00 
2.10 
2.11 
1.98 
2.18 

2.09 

2.08 

2.15 

4.3 

4.2 

3.06 
2.60 
2.36 
2.26 
2.26 

2.66 
2.33 
2.26 
2.20 
2.18 

2.30 
4.76 
3.12 
2.60 
2.60 
2.30 


Apr. 


2.28 
2.24 
2.20 
2.18 
2.12 

2.00 
2.08 
2.10 
2.10 
2.06 

2.14 
2.37 
2.60 
2.67 
2.48 

2.48 
2.46 
2.33 
2.25 
2.20 

2.13 
2.11 
2.10 
2.00 
2.06 

2.06 
2.19 
2.28 
2.25 
2.23 


May. 


2.21 
2.14 
2.10 
2.07 
2.05 

2.06 
2.06 
2.16 
2.04 
2.00 

2.00 
1.99 
1.99 
1.98 
1.97 

2.00 
2.13 
2.06 
2.02 
1.99 

2.00 
2.00 
2.49 
8.02 
2.62 

2.67 
2.82 
2.74 
2.63 
2.42 
2.34 


June. 


2.26 
2.18 
2.16 
2.22 
2.18 

X15 
2.31 
2.46 
2.38 
2.22 

2.10 
2.08 
2.05 
2.00 
1.96 

1.96 
1.96 
2.00 
1.98 
L04 

1.90 
1.93 
L92 
1.90 
L88 

1.86 
L84 
1.86 
1.86 
1.86 


July. 


1.85 
1.87 
2.02 
1.96 
1.89 

1.86 
L84 
L82 
1.80 
1.80 

L79 
1.96 
L90 
1.86 
1.79 

1.80 
1.89 
1.82 
L75 
L80 

1.77 
1.76 
1.76 
1.80 
1.90 

1.89 
1.86 
1.81 
1.80 
1.78 
1.75 


Aug. 


L75 
2.09 
2.03 
LOO 

L78 

1.76 
2.40 
2.26 
2.01 
1.95 

1.90 
L86 
1.80 
L92 

1.84 

L86 
L80 
1.82 
L80 
L80 

1.79 
1.87 
2.06 
1.80 

1.80 

1.80 
1.79 
1.76 
1.76 
2.06 
1.96 


Sept 


L85 
L80 
L80 
L88 
L85 

L83 
L80 
L78 
1.80 
L78 

L76 
L76 
L7» 
L77 
1.78 

1.80 
L78 
L90 
L8S 
L84 

1.9S 
2.01 
L90 
L88 
L85 

1.83 
1.81 
1.80 
L80 
1.96 


NoTB.— Observer  reported  ice  floating  in  river  Jan.  3, 1913.    Discharge  relation  probably  not  materially 
affected  by  ice  daring  the  year  ending  Sept.  30, 1913. 
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DOE  BIYEB  AT  TALLEY  FOBOE,  TENN. 

Location.~At  Eastern  Tennessee  &  Western  North  Carolina  Railroad  bridge  at 

Valley  Forge,  about  4  miles  above  the  mouth  of  the  river. 
Beoords  available.— December  11,  1911,  to  September  30,  1913. 
Drainage  area. — 132  square  miles. 
Gage.— Standard  chain  gage  attached  to  bridge;  read  daily,  morning  and  evening,  to 

hundredths.    Limits  of  use:  Hundredths  below  3.5,  half-tenths  from  3.5  to  5.0, 

and  tenths  above  5.0  feet. 
ControL — Practically  permanent. 
Discharge  measurements. — ^Made  from  upstream  side  of  bridge  or  by  wading  at  a 

section  about  40  feet  above  the  bridge.    The  current  makes  a  decided  angle  with 

the  bridge. 
Point  of  zero  flow.— A  determination  by  leveling  September  9, 1912,  indicated  that 

there  would  be  no  flow  past  the  gage  if  the  river  were  to  fall  to  a  stage  of  about 

-0.1  foot. 
Whiter  flow. — Ice  may  affect  the  discharge  relation  for  short  periods,  but  only  dur- 
ing unusually  severe  winters. 
Accuracy. — ^Data  insufficient  for  estimates  of  discharge. 

No  discharge  measurements  were  made  at  this  station  during  the  year  ending 
September  30,  1913. 

Dnty  gage  height,  in  feet,  of  Doe  River  at  Valley  Forge,  Tenn.,for  the  year  ending  Sept, 

SO,  191S. 

[W.  C.  Oani9on,  observer.] 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

L12 
L96 
L40 
L20 
LIO 

L22 
L30 
2.10 
L60 
L46 

L32 
L28 
L22 
L40 
L25 

L30 
L20 
L20 
L20 
L26 

L20 
L18 
L42 
L30 
L20 

LIS 
L15 
L16 
LIO 
2.20 
L30 

Sept 

1        

L22 
1.20 
1.16 
1.16 
1.14 

1.14 
1.12 
1.10 
1.10 
1.10 

1.10 
1.08 
1.10 
1.24 
1.28 

1.16 
L12 
1.12 
1.20 
1.18 

Lll 
1.11 
1.20 
1.18 
1.10 

1.10 
1.00 
1.10 
1.10 
1.10 
LIO 

1.10 
1.20 
L12 
1.10 
1.10 

1.10 
L94 
1.70 
1.42 
1.32 

1.26 
1.21 
L19 
1.36 
L24 

L30 
L14 
L18 
1.18 
L18 

1.16 
L16 
L16 
L15 
1.14 

1.10 
1.06 
1.11 
1.22 
1.19 

1.20 
1.34 
1.35 
L31 
L34 

1.36 
1.32 
1.26 
1.20 
1.19 

L22 
1.20 
1.06 
1.15 
1.21 

L21 
1.16 
1.22 
1.19 
L04 

1.12 
LIO 
1.10 
L19 
.95 

L15 
L80 
1.10 
1.26 
1.60 
1.62 

1.46 
1.60 
L46 
1.25 
1.60 

1.60 
1.66 
1.50 
1.50 
1.45 

1.46 
1.60 
1.60 
1.50 
1.50 

L48 
1.45 
1.42 
1.62 
L66 

1.66 
1.76 
L66 
L70 
2.20 

2.00 
2.30 
2.70 
2.36 
1.98 
1.80 

1.60 
1.60 
L66 
1.80 
1.66 

1.66 
L60 
1.60 
1.40 
1.50 

1.60 
L90 
1.36 
1.40 
1.26 

1.46 
1.56 
1.52 
1.48 
1.60 

1.60 
1.66 
1.65 
1.48 
L48 

1,46 
2.00 
2.62 

2.22 
2.00 
L80 
1.76 
1.72 

L66 
L60 
1.56 
1.52 
1.65 

1.72 

L70 

1.70 

5.5 

4.6 

3.30 
2.46 
2.20 
2.02 
1.95 

1.88 
2.05 
1.95 
1.86 
1.80 

L76 

6.6 

3.30 

2.30 

2.30 

2.20 

2.00 
1.90 
1.82 
1.75 
1.70 

1.65 
1.62 
1.62 
1.62 
1.58 

1.58 
2.00 
2.06 
2.06 
2.02 

2.15 
2.10 
1,95 
1.85 
1.85 

1.78 
1.65 
1.60 
1.58 
L65 

1.62 
1.66 
1.80 
1.96 
1.98 

L90 
1.78 
1.70 
1.62 
1.60 

1.58 
1.62 
1.56 
1.55 
L60 

1.48 
1.42 

**i'68* 

1.68 
1.56 
L66 

1.52 
1.66 
2.10 
3.40 
2.60 

2.16 
3.10 
3.10 
2.60 
2.30 
2.08 

2.00 
1.98 
1.78 
1.92 
L76 

L78 
1.70 
2.32 
2.10 
1.96 

1.80 
1.75 
1.66 
1.60 
1.66 

1.38 
1.36 
1.40 
1.46 
L42 

1.40 
1.38 
1.36 
1.42 
L32 

1.30 
1.30 
1.28 
1.28 
1.26 

1.25 
1.30 
1.82 
1.40 
1.38 

1.30 
1.26 
1.20 
1.20 
L20 

1.30 
1.38 
1.28 
1.20 
1.20 

1.18 
1.35 
1.30 
1.20 
1.20 

1.20 
LIS 
1.10 
LIO 
L25 

L36 
L30 
L20 
L25 
L22 
L15 

L26 

3 

L18 

3 

L18 

4 

L28 

5 

L28 

6 

L26 

7 

L22 

8         

L18 

9 

L20 

10 

L18 

11 

12 

L12 
L12 

13 

LIO 

14 

LIO 

15 

LIO 

u 

L25 

17 

L30 

18 

L25 

19 

L30 

30 

L28 

31 

2.00 

32 

23 

LOO 
L30 

2« 

L30 

35 

L26 

2S 

1.25 

37      

L20 

3B 

L20 

29 

1.30 

30 

L65 

31 

NoTB.— Observer  made  no  notes  concerning  loe. 
daring  the  year  ending  Sept.  30«  1913. 


Discbarge  relation  probably  not  affected  by  ioe 
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8UBPACE  WATER  SUPPLY,  1913,  PABT  HI. 


LITTLE  TENNESSEE   BIVER  AT  MoQHEE,  TENN. 

Looation. — At  Louisville  &  Naahville  Railroad  bridge  one-third  mile  south  of  Mc- 
Ghee  and  half  a  mile  below  the  mouth  of  Tellico  River. 

BeoordB  available.— November  29,  1904,  to  September  30, 1913. 

Drainage  area. — ^2,470  equare  milee. 

Gage. — Chain  gage  on  cromties,  upstream  side  of  the  railroad  bridge,  owned  by 
United  States  Weather  Bureau;  read  once  daily  to  tenths.  Prior  to  Decemb^ 
1, 1905,  the  same  gage  was  on  the  old  railroad  bridge  1,000  feet  below.  The  pres- 
ent datum  is  0.3  foot  higher  than  the  original  datum,  allowing  for  slope  in  river 
measured  at  gage  height  4  feet. 

ControL — Practically  permanent. 

Discharge  xneasurexnents. — Made  from  the  downstream  side  of  the  railroad  bridge. 

Floods.— The  flood  of  February  22,  1906,  reached  a  height  of  22.2  feet  by  the  gage 
datum.  The  United  States  Weather  Bureau  reports  a  height  of  39  feet  March, 
1867,  and  38.5  feet  in  1884. 

Point  of  zero  flow. — Report  of  the  United  States  Engineers  shows  the  controlling 
ledge  below  the  gage  to  be  about  2.5  feet  lower  than  low  water  at  the  gage.  The 
assumption  that  their  low  water  is  the  same  as  lowest  records  places  the  point  of 
zero  flow  at  about  —0.3  foot  by  gage  datum. 

Winter  flow. — lee  does  not  affect  the  discharge  relation. 

Accuracy. — No  discharge  measiu^ments  have  been  made  at  this  station  since  Novem- 
ber 3, 1911,  and  the  accuracy  of  estimates  of  discharge  depends,  therefore,  on  the 
permanency  of  the  gage  and  of  the  discharge  relation  since  that  date. 

Cooperation.— Gage-height  records  furnished  by  the  United  States  Weather  Bureau. 

Daily  gage  height,  in  feet,  of  Little  Tennessee  River  at  McOhee,  Tenn.^for  the  year  ending 

Sept.  SO,  191S, 


Day. 

Oct. 

Nov. 

Doc. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

3.1 
3.1 
3.0 
3.0 
2.9 

2.9 
2.9 
2.8 
2.8 
2.8 

2.8 
2.7 
3.1 
3.3 
3.6 

3.3 
3.1 

2.8 
2.8 
3.9 

3.4 
3.2 
3.0 
3.0 
2.9 

2.9 
2.8 
2.8 
2.7 
2.7 
2.7 

2.7 
2.9 
3.2 

2.8 
2.7 

2.7 
3.1 
4.3 
3.7 
3.2 

3.0 
3.0 
2.9 
2.9 
2.9 

2.9 

2.8 
2.8 
2.8 
2.8 

2.8 
2.7 
2.7 
2.7 
2.7 

2.7 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
3.1 
8.7 
4.2 

6.8 
6.6 
4.4 
3.9 
3.6 

3.5 
3.4 
3.4 
3.3 
3.2 

3.2 
3.1 
3.2 
3.4 
3.3 

3.1 

3.0 
3.0 
3.9 
3.0 

3.4 
3.3 
3.7 
3.4 
3.6 
6.5 

io!i 

10.4 

6!o 

5.0 

6.0 
5.2 
5.0 
6.9 
5.4 

6.1 
4.8 
4.6 
4.4 
4.3 

4.5 
10.3 
7.2 

5.8 
5.3 

4.9 
4.7 
4.4 
4.2 
4.2 

4.7 
4.6 
4.4 
4.3 
4.1 

4.0 
5.7 
15.1 

8.1 
6.4 
5.6 
5.3 
5.0 

4.8 
4.6 
4.4 
4.3 
4.5 

6.4 
5.8 
5.2 
15.1 
17.5 

12.9 
9.6 
7.9 
7.1 
6.5 

6.7 
8.7 
6.7 
6.1 
6.8 

5.8 
13.7 
17.4 
11.1 
9.1 
8.5 

7.8 

4.1 
4.0 
3.9 
3.9 
8.8 

8.8 
3.7 
3.9 
4.0 
3.9 

3.8 
3.7 
8.6 
3.6 
3.6 

3.6 
3.9 
4.0 
3.8 
3.7 

3.6 
3.5 
4.6 
13.5 

7.4 

5.6 
5.0 
5.8 
5.2 
5.0 
4.6 

4.6 
4.6 
4.2 
4.1 
4.0 

4.0 
4.0 
4.2 
4.5 
4.9 

4.3 
4.0 
3.8 
3.7 
3.6 

3.5 
3.5 
3.4 
3.5 
3.8 

3.6 
3.4 
3.5 
3.5 
3.4 

8.4 
3.3 
3.3 
8.2 
3.1 

2.8 
3.2 
3.4 
3.4 
3.2 

3.2 
3.2 
3.0 
2.8 
2.8 

2.8 
3.4 
4.4 
3.4 
3.0 

18 
2.8 
2.8 
2.8 
2.6 

2.6 
2.6 
2.6 
2.6 
3.2 

3.0 
3.2 
3.4 
3.4 
8.0 
8.0 

3.0 
3.4 
3.6 
3.4 
3.0 

2.8 
3.2 
3.0 
3.0 
3.4 

3.0 
3.0 
2.8 
2.8 
3.2 

3.0 
8.0 
2.8 
2.6 
3.6 

3.0 
3.2 
3.0 
2.8 
3.8 

2.6 
2.4 
2.4 
2.4 
2.6 
2.8 

2.6 

2 

3.4 

3 

2.4 

4 

2.4 

5 

X3 

6 

X6 

7 

8.8 

8 

2.6 

9 

2.4 

10 

2.4 

11 

2.6 

12 

2.4 

13 

2.3 

14 

22 

16 

2.4 

10 

3.6 

17 

3.4 

18 

3.0 

19 

38 

30 

21 

3,6 
3  8 

22 

S.O 

23 

3.0 

24 

3.8 

26 

3.6 

26... 

3.4 

27 

3.4 

28 

3.4 

29 

3.4 

30... 

3.6 

81 
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Daily  ducharge,  in  second-feet,  of  Little  Tennessee  River  at  McOhee,  Tenn.,  for  the  year 

ending  Sept.  30,  1913. 


D»J. 


I.. 
J.. 
3.. 
4.. 
«.. 

«.. 
7.. 
8.. 
9.. 
10.. 


3,200 
3,300 
2,990 
2.990 
2,790 

2,790 
2,790 
2,000 
2,000 
2,000 

2,000 
2,420 
3,200 
3,050 
4,130 


W 3,650 

17 1  3,200 

18 2,000 

1» '  2,000 

» I  5,150 

21 '3,890 

a 3,420 


U.. 

13.. 
14.. 
15.. 


Oct. 


S.. 
H.. 
25.. 

».. 

J7.. 
».. 
39.. 
30.. 
31.. 


2,990 
2.990 
2,790 

2,790 
2,000 
2,600 
2,420 
2,420 
2,420 


Nov. 


2,420 
2,790 
3,420 
2,600 
2,420 

2,430 
3,200 
6,220 
4,630 
3,420 

2,990 
2,990 
2,790 
2,790 
2,790 

2,790 
2,600 
2,600 
2,600 
2,600 

2,600 
2,420 
2,420 
2,420 
2,420 

2,420 
2,250 
2,260 
2,260 
2,250 


Dec. 


2,260 
2,250 
3,200 
4,630 
5,0S0 

13,700 
10,000 
6,500 
5,150 
4,130 

4,130 
3,890 
3,890 
3,650 
8,420 

3,420 
3,200 
8,420 
3,890 
8,650 

3,200 
2,990 
2,990 
5,150 
4,380 

8,890 
3,650 
4,630 
8,890 
4,380 
13,800 


Jan. 


6,230 
6,680 
6,780 
6,500 
5,950 

6,950 
7,360 
7,350 
6,780 
6,780 

5,960 
6,780 
9,730 
8,620 
8,230 

6,500 
5,680 
8,530 
9,720 
7,350 

6,780 
9,120 
7,350 
8,220 
24,600 

14,000 
13,400 
25,000 
15,000 
11,200 
10,000 


Feb. 


11,200 
8,820 
8,220 

10,900 
9,430 

8,630 
7,640 
7,060 
6,500 
6,330 

6,780 
36,300 
16,000 
10,600 

9,130 

7,090 
7,360 
6,600 
6,950 
6,960 

7,360 
7,000 
6,500 
6,320 
6,680 

6,410 
10,300 
43,000 


Mar. 


17,800 
12,500 
10,000 
9,120 
8,230 

7,640 
7,000 
6,500 
6,220 
6,780 

12,500 
10,600 
8,820 
43,000 
62,100 

84,000 
22,900 
17,200 
14,000 
12,800 

13,400 
19,800 
13,400 
11,500 
10,000 

10,000 
37,700 
51,700 
28,100 
21,200 
19,200 


Apr. 


16,900 
14,000 
12,500 
11,200 
10,900 

10,000 
9,120 
8,830 
8,630 
7,930 

7,640 
10,900 
10,000 
8,630 
8,830 

10,000 
8,530 
8,630 
7,930 
7,980 

7,640 
6,780 
6,500 
6,220 
6,220 

6,950 
6,600 
6,220 
6,960 
5,950 


May. 


5,680 
5,410 
5,160 
6,160 
4,890 

4,890 
4,630 
5,150 
6,410 
6,150 

4,890 
4,630 
4,380 
4,380 
4,130 

4,380 
5,150 
5,410 
4,890 
4,030 

4,380 
4,130 
7,060 
36,900 
16,600 

10,000 
8,220 

10,600 
8,820 
8,220 
7,060 


June. 


7,000 
7,000 
6,950 
6,680 
5,410 

5,410 
6,410 
5,950 
6,780 
7,930 

6,220 
5,410 
4,890 
4,630 
4,380 

4,130 
4,130 
3,890 
4,130 
4,890 

4,380 
3,890 
4,130 
4,130 
3,890 

3,890 
3,650 
3,650 
3,420 
3,200 


July. 


2,000 
3,420 
3,890 
3,890 
3,420 

3,420 
3,420 
2,990 
2,600 
2,600 

2,000 
3,890 
6,500 
3,890 
2,990 

2,600 
2,000 
2,000 
2,000 
2,250 

2,250 
2,250 
2,250 
2,250 
3,420 

2,990 
3,420 
3,890 
3,890 
2,990 
2,990 


Aug. 


2,900 
3,890 
4,380 
3,890 
2,900 

2,000 
3,420 
2,990 
2,990 
3,890 

2,990 
2,990 
2,600 
2,000 
3,430 

2,990 
2,090 
2,600 
2,250 
2,250 

2,990 
3,420 
2,990 
2,600 
2,600 

2,260 
1,040 
1,040 
1,940 
2,250 
2,600 


Sept. 


2,250 
1,940 
1,940 
1,040 
1,650 

2,250 
2,600 
2,260 
1,940 
1,040 

2,250 
1,940 
1,650 
1,650 
1,940 

2,260 
1,940 
2,990 
2,600 
2,260 

2,600 
2,990 
2,990 
2,600 
2,250 

1,940 
1,940 
1,040 
1,940 
2,250 


Note.— D«flydlBehargecomputed  from  a  rating  curve  fa^  well  defined  between  1  ^390  and  1,650  se^nd- 
fcrt  { 

Above  gage  heieht v. 

See  "  Accuracy  ^'  in  station  descriptioh. 


Monthly  discharge  of  Little  Tennessee  River  at  McOhee,  Tenn.,for  the  year  ending  Sept. 

30, 1913. 

[Drainage  area,  2,470  square  mfles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-oiff 
(depth  in 
inches  on 
drainage 
area). 


Accu- 
racy. 


October 

November 

December. . . . . . 

vanoa^^. . 
Flebmary.*.*.*!!! 
March. 

P^:::::::::: 

Jane 

m 

August 

September 

The  year. 


5,150 

6,220 

13.700 

25,600 

43,000 

62,100 

16,900 

36,900 

7,030 

6,500 

4,380 

2,990 


2,420 
2,260 
2,260 
6,680 
6,410 
6,220 
5,960 
4,130 
3,200 
2,260 
1,940 
1,650 


3,000 
2,830 
4,720 
9,300 
9,880 
18,000 
8,750 
7,080 
4,920 
3,140 
2,880 
2,190 


1.21 
1.15 
1.91 
3.77 
4.00 
7.29 
3.64 
2.87 
1.99 
1.27 
1.17 
.887 


52,100 


1,650 


6,380 


2.58 


1.40 
1.28 
2.20 
4.35 
4.16 
8.40 
3.95 
3.31 
2.22 
1.46 
1.35 


36.07 
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TUCKA8BOEE  BIYEB   AT  BBYSON,  N.  O. 

Location. — ^At  highway  bridge  in  the  town  of  Bryson,  half  a  mile  below  the  mouth 

of  Deep  Creek  and  about  15  milee  above  the  junction  of  Tuckaaegee  River  with 

Little  Tennessee  River. 
BeoordB  available.— November  7,  1897,  to  September  30,  1913. 
Drainage  area. — 662  square  miles. 
Gage. — ^Vertical  staff  attached  to  the  right  bank  bridge  pier;  read  daily,  morning  and 

evening,  to  half  tenths.    Limits  of  use:  Hundredths  below  1.5,  half-tenths  from 

1.5  to  2.5,  and  tenths  above  2.5  feet. 
OontroL — Bowlders.    Probably  changes  slightly  after  each  flood,  but  change  appears 

to  be  temporary  as  conditions  quickly  return  to  normal. 
Discharge  measurements. — Made  from  the  downstream  side  of  the  bridge. 
Floods.— The  flood  of  March  19,  1899,  reached  a  height  of  11.0  feet. 
Winter  flow. — Discharge  relation  not  affected  by  ice. 
Accuracy. — Excellent  for  low  and  ordinary  stages;  dischaige  rating  curves  not  so 

well  defined  for  high  stages,  as  they  depend  on  one  dischaige  measurement  made 

in  1901. 

No  discharge  measurements  were  made  at  this  station  during  the  year  ending 
September  30,  1913. 

Daily  gage  height^  in/eetf  of  Tuekoiegee  River  at  Brymm^  N,  C.ffor  the  year  ending  Sept. 

SO,  191S, 

(J.M.  Welch,ob8enrer.) 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.48 
1.40 
1.40 
1.40 
1.46 

1.86 
1.32 
1.30 
1.30 
1.30 

1.30 

1.26 

1.26 

1.6 

1.66 

1.36 

1.30 

1.80 

1.7 

1.6 

1.40 
1.36 
1.36 
1.32 
1.30 

1.30 
1.28 
1.30 
1.30 
1.45 
1.32 

1.30 
1.30 
1.25 
1.28 
1.30 

1.6 
1.86 
1.8 
1.66 
1.40 

1.36 
1.30 
1.30 
1.30 
1.30 

1.26 
1.26 
1.26 
1.25 
1.25 

1.26 
1.25 
1.25 
1.25 
1.20 

1.20 
1.20 
1.22 
1.15 
1.20 

1.20 

1.40 

1.6 

1.66 

2.4 

2.8 
2.0 
1.7 
1.6 
1.6 

1.6 

1.46 

1.45 

1.38 

1.35 

1.35 
1.35 
1.6 
1.45 
1.35 

1.35 
1.35 
1.40 
1.40 
1.46 

1  38 

1.5 

1.42 

1.40 

2.6 

2.15 

1.8 

1.7 

1.75 

1.6 

1.6 

1.65 
1.8 
1.8 
1.8 
1.7 

1.66 
2.8 
2.2 
1.95 
1.8 

1.75 

1.7 

2.25 

1.95 

1.8 

1.9 

1.8 

1.8 

2.15 

2.9 

2.4 
8.6 
3.2 
2.7 
2.4 
2.7 

2.4 

2.15 

2.6 

2.6 

2.8 

2.2 
2.1 
2.0 
1.9 
1.9 

2.6 
3.0 
2.35 
2.2 
2.1 

2.0 
2.0 
1.45 
1.85 
2.0 

2.2 

2.0 
1.9 
1.9 
1.8 

2.9 
5.6 
3.4 

2.8 
2.6 
2.3 
2.1 
2.1 

2.1 
2.0 
1.9 
1.9 
2.8 

2.8 
2.2 
2.3 
7.0 
6.9 

4.2 
3.5 
8.1 
2.8 

2.8 

3.2 
3.0 
•2.8 
2.6 
2.6 

3.5 
9.3 
6.0 
4.2 
3.8 
8.4 

3.1 
2.9 
X8 
2.7 
2.6 

2.5 

2.6 

2.35 

2.8 

2.25 

2.7 
8.1 
2.6 
2.4 
2.45 

2.45 

2.4 

2.4 

2.4 

2.3 

2.2 
2.1 
2.06 
2.0 
2.0 

1.96 
2.0 
2.0 
1.9 
1.96 

1.9 
1.85 
1.8 
1.8 
1.76 

1.7 

1.76 

1.8 

1.9 

1.8 

1.7 

1.7 

1.66 

1.65 

1.65 

1.7 

1.8 

1.7 

1.66 

1.65 

1.6 
1.6 
3.9 
8.6 
2.6 

2.25 

2.3 

2.8 

2.3 

2.16 

1.7 

2.0 
1.9 
1.9 
1.9 
2.0 

1.9 

1.85 

2.4 

2.2 

2.06 

1.9 
1.8 
1.8 
1.7 
1.7 

1.6 
L6 
1.6 
1.8 
1.6 

1.6 
1.7 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.65 
1.65 

1.6 

1.45 

1.6 

1.8 

1.56 

1.45 
1.40 
L35 
1.36 
1.30 

1.88 
2.0 
1.65 
1.48 
1.40 

1.40 
1.38 
L40 
1.40 
1.80 

1.25 
1.28 
1.35 
L25 
1.40 

1.6 
1.8 
1.75 
1.6 
1.5 
1.55 

1.7 
1.8 
L6 
1.45 
L40 

1.7 

L45 

L42 

1.75 

1.5 

1.66 

1.5 

1.40 

1.8 

1.55 

1.45 
1.42 
1.30 
1.30 
1.6 

1.5 

16 

1.5 

1.42 

1.30 

1.25 
1.25 
1.20 
1.25 
1.55 
1.28 

1.22 

2 

1.20 

3 

1.18 

4 

1.18 

5 

L35 

0 

1.40 

7 

1.30 

8 

L2S 

0 

1.25 

10 

1.22 

n 

1.12 

12 

1  15 

13 

1-15 

14 

1  30 

16 

1.30 

16 

1.40 

17 

1  6 

18 

1.48 

19 

1  42 

20 

1.32 

21 

XO 

22 

1.56 

23 

1.40 

24 

1.30 

26 

1.30 

26 

\r, 

27 

1  20 

28 

1.20 

29 

1  32 

30 

1.65 

31 
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Dmhf  di$diar^,  in  tecond-feet,  of  Tuckaaegee  River  at  BryMorif  N.  C,  for  the  year  ending 

Sept,  SO,  191S. 


iHj, 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


«.. 

9.. 
10.. 

II.. 
12.. 
Q.. 
M.. 
15.. 

W.. 
17. . 
W.. 

!•-. 
20., 

a., 
a., 
a.- 

».. 

».. 
v.. 

28.. 

».. 

30. . 


906 

810 
810 
810 
870 

755 
722 
700 
700 
700 

700 
650 
660 
930 


755 

700 

700 

1,200 

1,060 

810 
755 
755 
722 
700 

700 
680 
700 
700 
870 
722 


700 
700 
650 
680 
700 

1,060 
1,420 
1,350 

810 

755 
700 
700 
700 
700 

'  650 
650 
650 
650 
650 

650 
660 
650 
650 
600 

600 
600 
630 
550 
600 


600 

810 

930 

1,130 

2,340 

3,090 
1,660 
1,200 
1,060 


930 
870 
870 
788 
755 

755 
755 
930 
870 
755 

755 
755 
810 
810 
870 

788 
930 
834 
810 
2,710 
1,900 


1,350 
1,200 
1,280 
1,060 
1,060 

1,130 
1,350 
1,350 
1,350 
1,200 

1,130 
3,000 
1,990 
1,580 
1,350 

1,280 
1,200 
2,080 
1,580 
1,350 

1,500 
1,350 
1,350 
1,900 
3,290 

2,340 
4,800 
3,900 
2,900 
2,340 
2,900 


2,340 
1,900 
2,710 
2,710 
2,160 

1,990 
1,820 
1,660 
1,500 
1,500 

2,710 
3,490 
2,250 
1,990 
1,820 

1,660 
1,660 
870 
1,420 
1,660 

1,990 
1,660 
1,500 
1,500 
1,350 

3,290 
11,100 
4,330 


3,090 
2,520 
2,160 
1,820 
1,820 

1,820 
1,660 
1,500 
1,500 
2,160 

2,160 
1,990 
2,160 
10,000 
12,600 

6,350 
4,560 
3.600 
3,000 
3,090 

3,900 
3,490 
3,090 
2,710 
2,710 

4,560 
32,300 
8,800 
6,350 
5,290 
4,330 


3,690 
3,290 
3,090 
2,900 
2,710 

2,520 
2,520 
2,250 
2,160 
2,080 

2,900 
3,090 
2,520 
2,340 
2,430 

2,430 
2,340 
2,340 
2,340 
2,160 

1,990 
1,820 
1,740 
1,660 
1,660 

1,580 
1,660 
1,660 
1,500 
1,580 


1,500 
1,420 
1,350 
1,350 
1,280 

1,200 
1,280 
1,350 
1,500 
1,350 

1,200 
1,200 
1,130 
1,130 
1,130 

1,200 
1,350 
1,200 
1,130 
1,130 

1,060 
1,060 
5,540 
4,800 
2,710 

2,080 
2,160 
3,000 
2,160 
1,900 
1,200 


1,660 
1,500 
1,500 
1,500 
1,660 

1,500 
1,420 
2,340 
1,990 
1,740 

1,500 
1,350 
1,350 
1,200 
1,200 

1,060 
1,060 
1,060 
1,350 
1,060 

1,060 
1,200 
1,060 
1,060 
1,060 

1,060 


995 
995 


930 

870 

1,060 

1,350 

995 

870 
810 
755 
755 
700 

788 

1,660 

1,130 

906 

810 

810 
788 
810 
810 
700 

650 
680 
755 
650 
810 

1,060 
1,350 
1,280 
1,060 
930 
906 


1,200 

1,350 

1,060 

870 

810 

1,200 
870 
834 

1,280 


1,130 
930 
810 

1,350 
995 

870 
834 
700 
700 
1,060 


1,060 
030 
834 
700 

650 
650 
600 
650 
995 
680 


620 
600 

580 
580 
756 

810 
700 
650 
650 
620 

520 
550 
550 
700 

700 

810 

1,060 

906 

834 
722 

1,660 
995 
810 
700 
700 

650 
600 
600 
722 
996 


NoTK.— Dafly  discharge  determined  by  means  of  a  discharge  rating  cunre  that  is  well  defined  below 
3,460  seooDd-feet  (gage  height,  3.0  feet)  and  poorly  defined  above  that  point. 

Montkhf  diaeharge  of  Tudtaaegee  River  at  Bry$on,  N.  C,  for  the  year  ending  Sept.  SO, 

J91S. 


[Drafaiage  area,  662  square  miles.) 

Discharge  in  secood-feet. 

Run-oiff 
(depth  in 
inches  on 
drainage 
area). 

Mooth. 

Vft-rlmiini- 

MtnhmiTn, 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

Oetobo* 

1,200 
1,420 
8,090 
4  800 
11,100 
32,300 
3,690 
5,540 
2,340 
1,660 
1,350 
1,660 

650 

550 

600 

1,060 

870 

1,500 

1,500 

1,060 

930 

650 

600 

520 

782 

735 

1,100 

1860 

2,380 

5,040 

2,320 

1,710 

1,310 

920 

918 

745 

1.18 
1.11 
1.66 
2.81 
3.60 
7.61 
3.50 
2.58 
1.98 
1.39 
1.39 
1.13 

1.36 
1.24 
1.91 
3.24 
3.75 
8.77 
3.90 
2.97 
2.21 
1.60 
1.60 
1.26 

A. 

NovwnbeTax*-* 

B. 

December 

B 

Jtnoary..  .   , 

B. 

Pabrnnry  ...   ,                      

C. 

iSrS!!:.;;::: 

C. 

Aprfl 

A 

lOy^      : 

B. 

joitv: :::::.:::.:.:.:.!...::::::::: 

A 

July 

A. 

August 

A. 

SaptoDber 

B. 

The  year 

32,300 

520 

1,650 

2.49 

33.81 

HIWASSEE   BIVEB   AT  MUBPHY,  N.  C. 

Location. — ^At  highway  bridge  near  the  Louisville  &  Nashville  Railroad  station 
half  a  mile  above  the  mouth  of  Valley  River. 

Beoorda  available.— June  26,  1896,  to  August  8, 1897;  October  19,  1897,  to  Septem- 
ber 30,  1913. 

Drainage  area. — 410  square  miles. 
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SURFACE  WATEB  SUPPLY,  1913,  PART  IH. 


Oage. — Chain  gage  attached  to  downstream  side  of  bridge;  read  once  daily  to  half- 
tenths.  Limits  of  use:  Half-tenths  below  7.0  and  tenths  above  7.0.  Original 
wire-rope  gage  was  near  the  same  point  on  bridge.  Datum  unchanged  idnce 
October  20,  1897.  Record  of  datum  of  former  gage  lost  when  wire  rope  broke 
August  8,  1897. 

Control. — Rock  and  gravel;  less  permanent  than  the  channel  at  measuring  section, 
at  which  the  bottom  is  rough  and  rocky.  Dischaige  relation  also  changed  to 
some  extent  by  rebuilding  railroad  bridge  piers  80  feet  downstream,  but  relation 
has  been  apparently  constant  since. 

Discharge  measurements. — ^Made  from  upstream  sijle  of  bridge. 

Floods.— The  flood  of  March  19,  1899,  reached  a  height  of  18.4  feet. 

Point  of  zero  flow. — Approximately  at  gage  height  4.4  feet. 

Winter  flow. — Not  affected  by  ice. 

Beg'ulation. — ^The  few  small  mill  dams  on  the  stream  are  so  &r  upstream  that  diurnal 
fluctuation  is  practically  nil. 

Accuracy. — No  discharge  measurements  were  made  at  this  station  during  the  year 
ending  September  30, 1913,  but  six  measurements  made  in  1914  made  it  desirable 
to  revise  the  rating  curve.  The  new  rating  used,  beginning  January  1,  1913, 
probably  applies  to  the  years  1909-1912.  The  maximum  difference  between  the 
two  ratings  is  about  7  per  cent  and  occurs  at  gage  height  7.2  feet,  discharge  about 
2,270  second-feet,  the  new  curve  giving  the  smaller  discharge.  Discharge  data 
published  for  1909-1912  should  be  revised,  if  considered  necessary,  by  those  using 
them.    The  maximimi  difference  in  the  monthly  means  is  about  6  per  cent. 

Daily  gage  height^  infect^  of  Eitoassee  River  at  Murphy,  N.  C.^/or  the  year  ending  Sept, 

SO,  1913, 

[Miss  Willie  Mlngiis,  observer.] 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

5.4 

5.35 

5.3 

5.3 

5.45 

5.35 

6.3 

5.3 

5.25 

5.25 

5.2 
5.2 
5.2 
6.3 
5.5 

5.3 
5.2 
5.2 
6.5 
6.1 

5.6 
5.5 
5.5 
5.4 
5.55 

5.25 

5.3 

5.3 

5.3 

5.25 

5.25 

5.3 
5.6 
6.3 
5.3 
5.3 

6.26 

5.6 

5.7 

5.5 

5.45 

5.4 

5.4 

5.35 

5.6 

5.4 

5.35 

5.3 

5.3 

5.3 

5.3 

5.3 

5.3 

5.3 

5.25 

5.25 

5.25 
5.25 
5.25 
5.25 
5.25 

5.25 

5.25 

5.5 

5.35 

5.95 

6.55 

6.05 

5.8 

5.65 

5.55 

5.5 
5.5 
5.5 
5.4 
5.4 

5.4 

5.35 

5.5 

5.4 

5.4 

5.35 

5.35 

5.35 

5.5 

5.45 

5.45 

5.5 

5.5 

5.5 

5.55 

5.85 

5.75 

5.65 

5.8 

5.7 

5.7 

6.65 

5.6 

5.55 

5.75 

5.7 

5.7 

6.0 

6.25 

6.0 

5.8 

5.8 

5.7 

5.85 

5.85 

5.75 

5.8 

5.8 

5.75 

5.85 

7.0 

6.4 

7.9 

7.8 

6.75 

6.35 

6.35 

6.25 
6.05 
6.05 
6.25 
6.2 

6.1 

6.0 

5.95 

5.85 

5.8 

6.1 

6.65 

6.8 

6.55 

6.3 

6.1 

6.05 

6.0 

5.9 

6.0 

6.1 

6.05 

5.95 

5.9 

8.0 

5.8 

5.85 

7.6 

6.85 

6.5 

6.2 

6.2 

6.06 

6.0 
6.0 
5.9 
5.9 
6.45 

6.85 
6.5 
6.3 
13.0 
11.0 

8.7 

7.4 

7.2 

6.85 

6.8 

6.8 
7.1 
6.8 
6.7 
6.6 

6.55 
11.8 
8.7 
7.7 
7.4 
7.2 

6.8 
6.8 
6.7 
6.6 
6.5 

6.45 

6.4 

6.85 

6.25 

6,-25 

6.4 

6.25 

6.2 

6.2 

6.3 

6.2 

6.1 

6.05 

6.05 

6.0 

5.95 

5.9 

5.9 

5.9 

5.85 

5.85 

5.9 

5.9 

5.85 

5.8 



5.8 
5.7 
6.7 
5.7 
6.7 

5.65 
5.65 
5.95 
5.85 
5.8 

5.65 

6.6 

5.6 

5.6 

5.6 

5.7 

6.0 

6.75 

5.6 

6.7 

5.6 

6.55 

6.0 

7.4 

6.4 

6.0 

6.6 

5.95 

6.8 

7.1 

5.7 

5.7 
6.7 
6.6 
6.6 
6.55 

6.6 
6.9 
5.6 
7.6 
7.6 

5.9 
5.8 
6.8 
5.7 
6.65 

5.6 

5.55 

5.6 

6.55 

5.5 

5.65 

6.45 

6.5 

6.5 

6.65 

6.46 

6.5 

6.85 

5.4 

5.6 

5.55 

5.40 

5.35 

6.5 

5.75 

5.40 
5.30 
5.25 
5.25 
6.25 

5.25 

6.2 

6.7 

6.5 

5.40 

5.40 
5.30 
6.25 
5.35 
6.20 

6.20 
5.20 
5.15 
5.20 
6.20 

5.20 
5.66 
5.36 
5.30 
6.35 
6.36 

5.5 

5.45 

5.30 

6.25 

5.20 

6.25 

6.20 

6.6 

6.6 

6.45 

5.40 
5.25 
5.20 
5.20 
5.20 

6.40 
5.25 
5.20 
5.15 
6.5 

6.56 
5.30 
6.25 
6.20 
6.20 

5.10 
6.10 
&10 
5.10 
6.5 
&15 

5.06 

2 

5.06 

3 

5.05 

4 

5.5 

5 

5.10 

6 

5.30 

7 

5.10 

8 

5.05 

9 

5.  OS 

10 

5.20 

11 

5.20 

12 

5.06 

13 

5.05 

14 

5.10 

16 

LOS 

16 

5.10 

17 

LIS 

18 

6.10 

19 

LIS 

20 

LIO 

21 

LS 

22 

5.25 

23 

LOO 

24 

6.10 

25 

LOS 

26 

6.00 

27 

5.  OS 

28 

5.00 

29 

6.  OS 

ao 

6.0 
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DaUjf  diBcharge,  in  second-feet,  of  Hitvassee  River  at  Mwrphy,  N.  C,  for  the  year  ending 

Sept.  SO,  191S. 


Day. 


Oct, 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


1... 
t... 
I... 
4... 
4... 

«... 
7... 

8... 

10... 

ll.„ 
U... 

u... 

M... 
IS... 

17... 
18... 

a... 
a... 

8... 

25... 

«... 
J7... 
28... 
2B... 
30... 

n... 


475 
440 
405 
40K 
512 

440 
405 
405 
370 
370 


835 
406 
560 


550 
1,070 

630 
560 
550 
475 
500 

370 
405 
405 
406 
370 
370 


405 
550 
405 
405 
405 

370 
630 
710 
550 
512 

475 
475 
440 
630 
475 

440 
405 
405 
405 
405 

405 
405 
406 
370 
370 

870 
370 
370 
370 
370 


370 
370 
560 
440 
030 

1,660 

i,oao 

796 
670 
500 

550 
550 
550 
475 
475 

476 
440 
550 
475 
475 

440 
440 
440 
560 
512 

612 
650 
650 
660 
500 
840 


730 
660 
770 
600 
600 

060 
610 
570 
780 
600 

600 
030 
1,160 
030 
770 

770 
600 
810 
810 
730 

770 
770 
730 
810 
2,000 

1,310 
3,600 
3,310 
1,700 
1,260 
1,260 


1,160 

976 

975 

1,160 

1,110 

1,030 
930 
800 
810 
770 

i,oao 

1,580 
1,750 
1,480 
1,210 

1,020 
976 
930 
850 
030 

1,020 
976 
890 
850 

3,700 

770 

810 

2,930 


1,810 
1,420 
1,110 
1,110 
975 

930 
930 
850 
850 
1,360 

1,810 

1,420 

1,210 

15,400 

10,400 

6,120 
2,580 
2,270 
1,810 
1,760 

1,750 
2,130 
1,750 
1,640 
1,530 

1,480 
12,400 
6,120 
3,120 
2,580 
2,270 


1,750 
1,750 
1,640 
1,630 
1,420 

1,360 
1,310 
1,260 
1,160 
1,160 

1,310 
1,160 
1,110 
1,110 
1,210 

1,110 

1,030 

075 

075 

030 

890 
850 
850 
850 
810 

810 
850 
850 
810 
770 


770 
600 
600 
600 
600 

650 
650 
800 
810 
770 

650 
610 
610 
610 
610 

600 
930 
730 
610 
600 

610 

570 

930 

2,580 

1,310 

930 
610 
890 
770 
2,130 
090 


600 
600 
010 
010 
570 

610 

850 

610 

2,030 

2,030 

850 
770 
770 
690 
650 

610 
670 
530 
570 
530 

650 
492 
530 
530 
570 

492 
530 
810 
455 
530 


570 
455 
420 
530 
730 

455 

385 
352 
352 
352 

352 
1,110 
690 
530 
455 

455 
385 
352 
420 
320 

320 
320 
200 
320 
320 

320 
650 
420 
385 
420 
420 


530 
492 
385 
353 
820 

363 
320 
530 
610 
492 

455 
352 
320 
320 
320 

455 
352 
320 
200 
530 

570 
385 
352 
320 
820 

260 
260 
260 
260 
530 
290 


232 
232 
232 
530 
200 

386 
260 
232 
232 
320 

320 
232 
232 
260 


260 
290 
260 
290 
260 

530 
352 
206 
260 
232 

206 
232 
206 
232 
930 


NoTE.~Dafly  discharge  computed  from  a  rating  curve  well  defined  below  3,700  second-feet  (gage  height, 
8.0  feet).    Above  gage  height  10.5  teet  the  rating  curve  is  a  tangent,  the  dlfTerence  behig  250  per  tenth. 

MonShkf  discharge  ofHiwassee  River  at  Murphy,  N,  C,  for  the  year  ending  Sept.  30, 19 IS . 
(Drainage  area,  410  square  miles.] 


Discharge  in  second-feet 

Run-off 
(depth  in 
inches  on 
drainage 

area). 

Month. 

IfftTlmnin. 

Mean. 

Per 
square 
mUe. 

Accu- 
racy. 

October 

1,070 

710 

1,660 

3,500 

3,700 

15,400 

1,750 

2,580 

2,930 

1,110 

610 

930 

335 
370 
370 
670 
770 
850 
770 
570 
455 
290 
260 
205 

452 

443 

589 

1,050 

1,200 

2.930 

1,120 

841 

774 

447 

384 

298 

1.10 
1.08 
1.44 
2.66 
2.93 
7.15 
2.73 
2.05 
1.89 
LCD 
.937 
,727 

1.27 
1.20 
1.66 
2.95 
3.05 
8.24 
3.05 
2.36 
2.11 
1.26 
1.08 
.81 

A. 

A. 

IHwmbfr              

A. 

'•imarv..  .           

A. 

F«bruiiy 

B. 

itod?!:..:::.:::::::::. :.:::: 

B. 

April 

A. 

M^                       .  .  .             .  

B. 

jai.:::.::;: 

A. 

July 

A. 

Aagittt 

A. 

September 

A. 

The  year 

15,400 

205 

877 

2.14 

20.04 

Nots.~-8et  "Aoconcy  "  under  station  deacriptioo. 
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SUBFACB  WATER  SUPPLY,  1913,  PABT  HI. 


HIWASSBE  BIYEB  AT  RELIANCE,  TBNN. 

Location. — ^At  Louisville  &  Nashville  Railroad  bridge  at  Reliance,  Tenn.,  1  mile 
below  the  mouth  of  Lost  Creek  and  2  miles  above  Spring  Creek. 

Beoorda  available.— August  17,  1900,  to  September  30, 1913. 

Drainage  area. — 1,180  square  miles. 

Gage.— Vertical  staff  attached  to  a  tree  on  right  bank  150  feet  above  the  bridge; 
read  once  daily  to  half-tenths.  Limits  of  use:  Half-tenths  below  2.5,  and  tenths 
above  2.5  feet. 

Control.— A  rock  ledge  crosses  the  river  diagonally.  The  lower  end  of  the  natural 
dam  has  been  built  up  to  some  extent  to  pond  the  water  for  a  small  mill. 

Discharge  measurements. — ^Made  from  the  upstream  side  of  5-6pan  steel  hi^way 
bridge  1,000  feet  below  gage. 

Floods.— The  flood  of  November  19, 1906,  reached  a  height  of  15.2  feet. 

Winter  flow.- Not  affected  by  ice. 

Begulation.r— None  above.  The  operation  of  a  small  mill  below  may  affect  the  low- 
water  flow. 

Aoouracy. — Estimates  of  discharge  subsequent  to  March  26,  1913,  not  prepared  for 

publication,  as  it  is  assumed  that  the  change  in  the  dischaige  relation  indicated 

by  the  dischaige  measurement  made  May  15, 1913,  was  caused  by  the  rise  of  March 

27,  and  data  are  insufficient  to  determine  a  new  dischaige  rating  curve. 

The  following  discharge  measurement  was  made  by  W.  E.  Hall  and  B  .M.  Hall,  jr.: 

May  15,  1913:  Gage  height,  1.65  feet;  discharge,  1,770  second-feet. 

Daily  gage  height,  in  feet,  of  HiwoMsee  River  at  Reliance^  Tenn.f/or  the  year  eruHng  Sept. 

SO,  191S. 

[C.  V.  HigdoD,  obMTTflr.] 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

S«pL 

1 

1.4 

1.4 

1.65 

1.65 

1.7 

1.4 

1.25 

1.3 

1.2 

1.25 

1.25 
1.2 
1.2 
1.25 
1.7 

1.5 
1.3 
1.3 
1.6 
3.2 

1.0 

1.65 

1.45 

1.5 

1.45 

1.4 

1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.4 

1.35 

1.3 

1.35 

1.45 

2.2 

1.7 

1.46 

1.45 

1.45 

1.4 

1.4 

1.4 

1.36 
1.35 
1.35 
1.35 
1.3 

L3 
1.3 
1.3 
1.25 
1.3 

1.3 

1.3 

1.25 

1.25 

1.25 

1.25 

1.26 

1.36 

1.6 

1.66 

2.7 
2.4 
2.0 
1.8 
1.7 

1.6 

1.66 

1.6 

1.4 

1.4 

1.4 

1.4 

1.65 

1.65 

1.6 

1.5 
1.4 
1.4 
1.6 
1.75 

1.6 
1.6 
1.7 
1.6 
1.8 
2.2 

2.06 

2.4 

1.96 

2.25 

2.0 

1.9 

1.85 

1.9 

2.05 

1.95 

1.9 
1.8 
2.7 
2.4 
2.16 

2.0 

1.95 

2.2 

2.1 

2.4 

2.6 

2.2 

2.05 

2.6 

4.2 

3.0 
3.6 
4.2 
3.2 
3.2 
2.7 

2.8 
2.4 
2.4 
2.5 
2.6 

2.4 

2.26 

2.15 

2.05 

2.16 

2.16 

4.8 

3.4 

2.9 

2.46 

2.45 
2.35 
2.2 
2.2 
2.2 

2.6 
2.35 
2.3 
2.2 
2.16 

2.06 

4.5 

6.6 

3.7 
2.9 
2.6 
2.6 
2.5 

2.3 
2.3 
2.1 
2.1 
2.25 

2.0 
2.7 
8.0 

8,6 
7.9 

5.8 
4.6 
4.1 
8.1 
3.2 

8.1 
3.7 
3.1 
3.0 
2.7 

2.7 

8.6 
6.8 
4.2 
3.8 
3.8 

3.8 
2.9 
2.9 
2.8 
2.7 

2.6 
2.6 
2.6 
2.4 
2.46 

2.4 

2.4 

2.36 

2.5 

2.6 

2.6 
2.4 
2.2 
2.1 
2.2 

2.2 

2.06 

2.06 

2.1 

1.95 

2.0 

2.1 

2.06 

2.0 

2.0 

2.0 
1.85 
1.8 
L85 
1.76 

1.76 

1.9 

1.9 

1.9 

1.96 

1.9 

1.7 

1.76 

1.76 

1.65 

1.7 
1.85 
2.0 
L76 
L7 

L7 
1.7 
3.3 

4.8 
2.8 

2.8 

2.15 

2.16 

2.0 

1.9 

1.85 

1.8 

1.85 

1.8 

1.75 

1.66 

1.75 

1.76 

2.6 

2.6 

3.0 

2.26 

2.0 

1.9 

1.3 

1.26 

1.2 
1.6 
L6 
1.7 
L6 

1.66 
L65 
1.66 
1.6 
1.46 

1.46 
1.46 
1.46 
1.46 
1.4 

1.6 

1.46 

1.4 

L4 

1.75 

1.6. 

1.6 

1.4 

1.2 

L2 

1.86 

1.6 

2.0 

1.5 

1.36 

1.8 

1.8 

1.26 

1.15 

1.16 

1.1 
1.1 
1.0 
1.1 
1.2 

1.25 

1.35 

2.2 

1.7 

1.86 

1.3 

L4 
1.5 
1.6 
1.6 

1.8 

L2 
1.3 
1.86 
1.85 
1.65 

1.6 
1.85 
1.2 
L2 
1.2 

L2 
L5 
L2 
1.16 
LI 

1.3 
1.85 
1.2 
1.2 
1.15 

L06 
1.0 
1.06 
1.06 
1.06 
LO 

1.0 

2 

1.0 

3 

.95 

4 

.96 

6 

1.0 

6 

1.0 

7 

1,0 

8 

LO 

9 

LO 

10 

.95 

11 

1.2 

12 

LO 

13 

.96 

14  

.95 

16 

.06 

16 

1.0 

17 

LO 

18 

1.0 

19 

1.06 

20 

1.06 

21 

1.3 

22 

1,7 

23 

1.» 

24  

LI 

25 

1.0 

26 

05 

27 

.95 

28 

.06 

20 

1.0 

30 

1.2 
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Dailg  dMnarge,  in  9eoondrfeeit  of  Biwassee  River  at  Reliance,  Tenn.,  for  the  year  ending 

Sept,  SO,  191S. 


D»y. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


1 
2. 

a. 

4. 
5. 

6. 
7. 
8< 
». 
10. 

U. 

u. 

13. 
H. 
15. 


1,180 
1,180 
1,580 
1,680 
1,600 

1,180 
975 

1,040 
910 
975 

975 
910 
910 
975 
1,660 


1,040 
1,040 
1,180 
1,110 
1,040 

1,110 
1,260 
2,710 
1,660 
1,260 

1,260 
1,260 
1,180 
1,180 
1,180 


975 

975 

1,110 

1,330 

1,410 

4,010 
3,200 
2,260 
1,850 
1,660 

1,490 
1,410 
1,330 
1,180 
1,180 


2,370 
3,200 
2,160 
2,830 
2,260 

2,050 
1,960 
2,060 
2,370 
2,160 

2,060 
1,850 
4,010 
3,200 
2,600 


7,300 
4,600 
3,730 
3,730 
3,460 

2,950 
2,950 
2,480 
2,480 
2,830 

2,260 

4,010 

4,910 

60028,400 

—  25,200 


4,300 
3,200 
3,200 
3,460 
3,460 

3,200 
2,830 
2,600 
2,370 
2,600 

2,600 
11,600 
6,240 
4,600 
3,330 


16 
17, 
18. 
19 
20. 

21. 
22. 
23 
24. 
25 

26 
27 
28. 
29 
30 
31 


1,! 

1,040 

1,040 

1,330 

5,560 

2,050 
1,580 
1,260 

1,260 

1,180 
1,110 
1,040 
1,040 
1.040 
1,040 


1,110 
1,110 
1,110 
1,110 
1,040 

1,040 
1,040 
1,040 
975 
1,040 

1,040 

1,040 

975 

975 

975 


1,180 
1,180 
1,410 

1,490 

1,330 
1,180 
1,180 
1,490 
1,760 

1,490 
1,490 
1,660 
1,490 

i,r" 

2,710 


2,260 
2,160 

2,  no 

2,480 
3,200 

3,730 

2,  no 

2,370 
3,730 
9,160 

4,910 
6,500 
9,160 
5,560 
5,560 
4,010 


3i 

3,080 

2,710 

2,  no 
2,  no 

3,730 
3,080 
2,950 

2,  no 

2,600 

2,370 
10,300 
15,000 


15,800 
10,700 
8,780 
5,230 
5,560 

5,230 
7,300 
5,230 
4,910 
4,010 

4,010 


Monthly  discharge  of  Hiwaeeee  River  at  Reliance,  Tenn.,  for  the  year  ending  Sept.  SO, 

191S. 


(Drainage  area,  1,180  square  miles.) 

u 

Discharge  in  seccnd-feei. 

Rm^off 
(depth  in 
mcheson 
drainage 

area). 

Hoott 

Mfaf''"!!'". 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

October 

5,560 

2,  no 

4,010 
9,160 
15,000 

910 

975 

975 

1,850 

2,370 

1,350 
1,170 
1,610 
3,460 
4,170 

1.14 
.992 
1.36 
2.93 
3.53 

1.31 
1.11 
1.57 
3.38 
3.68 

A 

N^w'Mnhflr  , 

A. 

December. 

A 

January 

A. 

Fabraary 

B 

Note. 


'Accuracy"  in  station  description. 


OCOEE  BIVEB  AT  COPPBB  HILL,  TENN. 

Location. — ^At  highway  bridge  in  town  of  Copper  Hill,  Tenn.,  half  a  mile  above  the 
mouth  of  Fightingtown  Creek. 

Beoordfl  available.— March  21, 1903,  to  September  30, 1913. 

Drainage  area. — 374  equare  miles. 

Gage. — Chain  gage  attached  to  upstream  side  of  bridge,  installed  August  2,  1911; 
read  daily,  morning  and  evening,  to  half -tenths.  Limits  of  use:  Hundredths 
below  0.5,  half-tenUis  from  0.5  to  1.5,  and  tenths  above  1.5  feet.  See  Water- 
Supply  Paper  323  for  history  of  gage. 

ControL— Practically  permanent. 

Discharge  measurements. — ^Made  from  the  downstream  side  of  bridge. 

Floods.— The  flood  of  November  19, 1906,  reached  a  height  of  18.5  feet. 

H^ter  flow. — ^Ice  does  not  affect  the  discharge  relation. 

Begiilatlon. — ^As  there  are  only  a  few  small  water  powers  operating  above,  the  diurnal 
fluctuation  is  noticeable  only  during  extremely  low  stages. 

Aocnracy. — ^A  new  discharge  rating  curve  was  used  for  the  year  ending  September 
30, 1913  (also  for  1912),  which  differs  from  the  previous  curves  principally  above 
1,200  second-feet,  the  new  curve  giving  the  larger  discharge  for  a  given  gage 
height  above  that  point.  The  change  in  rating  is  based  chiefly  on  four  discharge 
measurements  made  in  1913^  and  the  new  curve  is  well  defined  between  35Q  and 
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3,100  second-feet  (gage  heights  0.7  and  4.4  feet)  and  fairly  well  defined  between 
3,200  and  8,700  second-feet  (gage  heights  4.5  and  8.0  feet).  The  highest  di^chaige 
measurement  prior  to  1913  was  at  gage  height  3.4  feet,  whereas  two  of  the  1913 
measurements  are  at  a  stage  of  about  7.5  feet.  Errors  in  estimates  of  diBchaige 
published  prior  to  1912,  due  to  what  now  appears  to  have  been  erroneous  exten- 
sions of  the  discharge  rating  curves  used,  are  less  than  10  per  cent  below  diflchaige 
3,000  second-feet,  but  above  that  point  the  discharge  computations  should  be 
revised  by  those  using  them  on  the  basis  of  a  rating  table  derived  (as  explained 
on  p.  14)  from  the  data  published  below.  The  data  for  1911,  published  in  Wat^- 
Supply  Paper  303,  are  within  the  accuracy  ratings  assigned,  but  the  new  rating 
curve  should  probably  have  been  used  beginning  about  October  17, 1911. 

Discharge  measurements  of  Ocoee  River  at  Copper  Hill,  Tenn.^  in  the  year  ending  Sept, 

SO,  1913. 

(Hydrographer,  W.  E.  Hall.) 


Date. 

height. 

Dis- 
charge. 

Date. 

he^t. 

Dis- 
chaige. 

Feb.  27  

Feet. 
7.54 
7.40 

See.-ft. 
7,960 
7,340 

Feb.  28 

4.08 

3.n 

See.'ft. 
2,800 
2,530 

Do 

Do 

Daily  gage  height,  in  feet,  of  Ocoee  River  at  Copper  Hill,  Tenn.,/or  the  year  ending  Sept. 

SO,  191S, 

[W.  R.  Ledford,  observer.] 


Day. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

1.1 

1.2 

0.85 

1.4 

2.2 

3.0 

3.2 

1.8 

1.7 

1.26 

1.35 

1.0 

1.05 

.9 

1.3 

1.9 

2.4 

3.2 

1.8 

1.8 

1.1 

1.6 

.»5 

1.0 

.85 

2.2 

2.1 

2.4 

3.1 

1.7 

1.7 

1.1 

1.0 

1.4 

.95 

.85 

1.6 

2.4 

2.4 

3.0 

1.7 

1.6 

1.1 

.9 

1.2 

.95 

1.3 

1.46 

2.1 

2.2 

3.0 

1.6 

1.8 

LI 

.8 

1.1 

1.0 

2.4 

1.4 

2.0 

2.0 

2.8 

1.6 

1.7 

1.1 

.8 

1.1 

1.8 

1.6 

1.4 

1.9 

2.1 

2.7 

1.8 

1.6 

1.0 

.8 

1.0 

1.6 

1.4 

1.0 

1.8 

2.0 

2.6 

2.0 

1.8 

.9 

1.76 

.9 

1.3 

1.3 

1.6 

1.8 

2.0 

2.6 

1.9 

2.6 

.9 

1.8 

.9 

1.2 

1.25 

1.4 

1.9 

3.2 

2.6 

1.8 

1.9 

.9 

1.0 

.95 

1.1 

1.2 

1.46 

3.0 

3.0 

2.6 

1.7 

1.6 

1.4 

.8 

.95 

1.1 

1.2 

2.2 

3.3 

2.5 

2.6 

1.6 

1.6 

2.0 

.9 

.9 

1.25 

1.1 

2.0 

2.5 

2.8 

2.6 

1.6 

1.46 

1.6 

.8 

\.i 

1.3 

1.1 

1.7 

2.2 

8.0 

2.6 

1.6 

1.4 

.6 

.8 

1.25 

1.2 

1.1 

1.6 

2.0 

6.2 

-  2.6 

1.6 

1.4 

.1 

.8 

1.1 

1.1 

1.05 

1.6 

1.9 

4.8 

2.4 

1.6 

1.36 

.1 

.8 

1.0 

1.0 

1.05 

1.6 

1.8 

3.8 

2.2 

2.1 

1.26 

.6 

.8 

.95 

.9 

1.1 

1.8 

1.8 

3.5 

2.2 

1.6 

1.26 

.86 

.8 

2.6 

.9 

1.2 

1.8 

1.8 

3.2 

2.1 

1.5 

1.2 

.8 

.8 

1.9 

.9 

1.1 

1.7 

2.4 

3.4 

2.1 

1.7 

1.1 

.7 

1.2 

1.5 

.9 

1.05 

1.7 

2.2 

3.7 

2.0 

1.6 

1.16 

.7 

.0 

1.4 

.9 

1.05 

1.8 

2.1 

3.3 

2.0 

2.2 

1.2 

.7 

.8 

1.2 

.9 

1.3 

1.6 

2.0 

3.1 

1.0 

6.2 

1.2 

.76 

.8 

1.1 

.-9 

1.6 

1.6 

1.9 

3.0 

1.8 

3.6 

1.16 

.76 

.76 

1.0 

.9 

1.3 

2.4 

1.9 

2.9 

1.8 

2.8 

1.1 

.9 

.7 

1.0 

.9 

1.2 

2.8 

1.9 

3.5 

1.9 

2.0 

1.1 

.9 

.66 

1.0 

.9 

1.3 

2.6 

6.4 

7.4 

2.0 

1.9 

1.2 

1.3 

.66 

.95 

.9 

1.2 

3.7 

3.8 

4.5 

2.0 

1.8 

1.2 

1.26 

.6 

.95 

.9 

1.2 

3.0 

4.2 

1.9 

1.7 

1.3 

1.1 

.6 

.95 

.85 

1.5 

2.4 

3.8 

1.8 

1.6 

1.6 

.9 

.6 

.95 

..7 

2.6 

3.4 

1.6 

.9 

.6 

Sept. 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
28. 
30. 
31. 


a65 
.65 
.65 
.55 
.6 


.55 
.55 
.55 
.55 

.55 
.5 
.5 
.5 
.6 

.65 
.55 
.6 
.6 
.6 

.6 
.6 
.55 
.5 

.5 

.5 

.5 

.5 
1.6 
1.7 
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Daily  dikJtargf,  in  ucond-feet^  ofOooee  River  at  Copper  Hillf  Tenn.,for  the  year  ending 

Sept.  SO,  191S, 


i>»y. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1. 
2. 
1. 
I. 
S. 

6. 
7. 

8. 
9. 
10. 

«! 
13. 
14. 
15. 

16. 
17. 
13. 
19. 
20. 

21. 
22. 
23. 
24. 

25. 

36. 
27. 
28. 
29. 
30. 
31. 


545 
490 
465 
720 
600 

545 
545 
490 
440 
440 

465 
465 
440 
720 
630 

545 

490 

465 

1,500 

1,040 

780 
720 
600 
545 
490 

490 
490 
465 
465 
465 
465 


000 

518 
490 
465 
465 

490 
975 
845 
660 
600 

545 
545 
630 
660 
600 

545 
490 
440 
440 
440 

440 
440 
440 
440 
440 

440 
440 
440 
440 
415 


415 
440 
415 
415 
660 

1,400 
845 
720 
660 
630 

600 
600 
545 
545 
545 

518 
518 
545 
600 
545 

518 
518 
660 
845 
660 

660 
660 
600 
600 
780 
910 


720 
660 
1,260 
845 
760 

720 
720 
845 
845 
720 

750 

1,260 

1,110 

910 

845 

845 
845 
975 
975 
910 

910 
975 
845 
845 
1,400 

1,720 
1,560 
2,480 
1,880 
1,400 
1,560 


1,260 
1,040 
1,180 
1,400 
1,180 

1,110 

1,040 

975 

975 

1,040 

1,880 
2,140 
1,480 
1,260 
1,110 

1,040 
975 
975 
975 

1,400 

1,260 
1,180 
1,110 
1,040 
1,040 

1,040 
5,710 
2,560 


1,880 
1,400 
1,400 
1,400 
1,260 

1,110 
1,180 
1,110 
1,110 
2,060 

1,880 
1,480 
1,720 
8,700 
5,390 

3,510 
2,560 
2,300 
2,050 
2,220 

2,480 
2,140 
1,960 
1,880 
1,800 

2,300 
7,520 
3,200 
2,910 
2,560 
2,220 


2,050 
2,050 
1,960 
1,880 
1,880 

1,720 
1,640 
1,560 
1,560 
1,560 

1,560 
1,560 
1,560 
1,560 
1,560 

1,400 
1,260 
1,260 
1,180 
1,180 

1,110 

1,110 

1,040 

975 

975 

1,040 
1,110 
1,110 
1,040 
975 


975 
975 
910 
910 
845 

845 

975 

1,110 

1.040 

975 

910 

845 
845 
845 
780 

780 
1,180 
845 
780 
910 

780 
1,260 
3,970 
2,300 
1,720 

1,110 
1,040 
975 
910 
845 
845 


910 
975 
910 
845 
975 

910 

845 

975 

1,560 

1.040 

845 
780 
750 
720 
720 

690 
630 
630 
600 
545 

572 
600 
600 
672 
545 

545 
600 
600 
660 
845 


630 
645 
545 
545 
545 

545 
490 
440 
440 
440 

720 
1,110 
780 
310 
130 

130 
270 
415 
390 
350 

350 
350 
370 
370 
440 

440 
660 
630 
545 
440 
440 


690 
780 
490 
440 
390 

390 
390 
942 
975 
490 

390 
440 
390 
390 
390 

390 
390 
390 
390 
600 

440 
390 
390 
370 
350 

330 
330 
310 
310 
310 
310 


290 
290 
290 
290 
310 

310 
290 
290 
290 
290 

290 
270 
270 
270 
310 

330 
290 
310 
310 
310 

910 
310 
290 
270 
270 

270 
270 

V& 

910 


NoTS.~I>afl7  diKharge  computed  from  a  ratine  curve  well  defined  between  350  and  3,100  8econd4Bet 
(pge  heights  0.7  and  4.4  fiset),  and  ftiirly  well  denned  between  3,200  and  8,700  aecond-feet  (gage  heights 
ii  and  8.0  feet).  It  should  be  observed  that  no  discharge  measurements  were  made  at  the  statwn  subse- 
qntnt  to  the  high  water  during  March,  and  that  the  accuracy  of  the  estimates  of  discharge  thereafter 
depends  <m  the  permanency  of  the  gage  and  of  the  discharge  relation. 

Monthly  di$eharge  of  Oeoee  River  at  Copper  Hill,  Term.,  for  the  year  ending  Sept.  SO, 

19JS. 

(Drainage  area,  374  square  miles.] 


Discharge  in  second-feet 

Run-off 
(depth  in 
inches  on 
drainage 

area). 

Month. 

Maximum. 

Mtnlmumr 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

October 

1,560 

975 

1,400 

2,480 

5,710 

8,700 

2,050 

3,970 

1,560 

1,110 

975 

910 

440 
415 
415 
660 
975 
1,110 
975 
780 
645 
130 
310 
270 

583 

627 

629 

1,070 

1,410 

2,470 

1,410 

1,100 

766 

478 

451 

330 

1.56 
1.41 
1.68 
2.86 
3.77 
6.60 
3.77 
2.94 
2.05 
1.28 
1.21 
.882 

1.80 
1.57 
1.94 
3.30 
3.93 
7.61 
4.21 
3.39 
2.29 
1.48 
1.40 
.98 

A. 

November 

B. 

December 

A. 

January               .......         .... 

A. 

PebmiHT          

A. 

ifarrh                        

B. 

ApriL 

A. 

m5^              ..... ....  - 

A. 

Jaw:::::::::::::::::::::::::::::::::::: 

A. 

July 

B. 

AogDSt       

B. 

B. 

TKAyMr ,.., 

8,700 

130 

933 

2.49 

33.00 
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BIG  BEAR   RIVER   NEAR  RED  BAT,  ALA. 

Looatioii.~^At  Nonnan  Bridge,  2)  miles  east  of  Red  Bay  and  about  4  miles  below 
Blue  Creek. 

Becorda  available.—August  24  to  September  30, 1913. 

Oage. — ^Vertical  staff  gage  attached  to  a  sweet  gum  tree  on  left  bank  25  feet  upstream 
from  bridge;  read  daily,  morning  and  evening,  to  tenths. 

CbntroL — ^Probably  shifting;  at  extreme  low  water  current  sluggish  and  irregular. 

Discharge  measurexnents. — ^Made  from  the  bridge. 

Winter  flow.— Not  affected  by  ice. 

Cooperation.— Gage  readings  furnished  by  the  Geological  Survey  of  Alabama. 
The  following  discharge  measurement  was  made  by  W.  E.  Hall: 
August  24, 1913:  Gage  height,  0.70  foot;  discharge,  39  second-feet. 

Daily  gage  height,  in  feet,  of  Big  Bear  River  near  Red  Bay,  Ala,,  for  the  year  ending 

Sept.  SO,  19JS, 


Day, 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

Day. 

Auc 

Sept. 

1 

0.6 
.6 
.0 

.6 

.0 
.6 
.6 
.« 
.6 

11 

0.6 
.6 
.6 
.6 
.6 

.6 
.6 
.96 
1.15 
1.2 

21 

1.15 

2    

12 

22 

.96 

8 

13 

23 

.85 

4 

14 

24 

0.7 
.75 

.7 
.7 
.7 
.65 
.66 
.6 

.8 

5 

IS 

25 

.8 

6 

16 

28 

.7 

7 

17 

27 

.7 

8 

18 

28 

.7 

9 

19 

29 

1.35 

10 

20 

30 

3.8 

31 

MISCELLANEOUS  FLOOD   STAGES. 

Miscellaneous  flood  Btagesfor  gaging  stations  in  the  Ohio  River  basin  during  the  flood  of 

March-April,  1913. 


stream. 


Oajpa 
hei^t. 


Little  Wabash  River  at  Golden  Qate*  111. 

Little  Wabash  River  at  Carml.  Ill 

Skillet  Fork  River  at  Wayne  City,  HI.. . . 


a  Crest  stage. 


f>  Gage  was  read  once  during  the  flood;  date  not  known. 
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DRAINAGE  AREAS. 

Dninage  areas  above  certain  points  on  Ohio  River  and  some  of  its  principal  trihutanes.^ 


River. 


Point 


Area 
(square 
miles).* 


AlleAeny 

Do!!!!!!!!!!! 
Do 

Ohio 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

KbtJininitas 

Do 

MflDonahela..... 

DoT;. 

ln«HfipilH   ..... 

litleKuiawha.. 
Kauwha 


Do 

SootliFGrkGfLickizig. 

Mianu .TT!?. 

KentnckT 

Do... 

Wabash 

Do 

CmnbeflazKl 

Do. 


Do.. 
Do.. 
Do.. 


Moatb 

HorBantown,  W.  Va.  (Inoludes  Deckers  Greek). 

....do"*J!I!!*!!*!I'"'"!IIII";*I"!"*!!!!! 

....do 

....do 

....do 

....do 

Falmoath,  Ky.  (Ixicludes  South  Fork) 

Houth 

....do 

•....do 

Frankfort,  Ky 

Mouth 

Mount  Carmel,  ni 

Mouth 

Nashville,  Tenn 

Mouth 

Chattanooea,  Tenn. 

Florence,  Ala 

Johnsonville,  Tenn 

Mouth 


a  These  areas  were  determined  in  July,  1914^  from  1 :  500, 000  scale  state  maps  published  by  the  United 
Statea  Qeological  Survey,  with  the  exoepiion  of  the  areas  of  Kanawha  River  and  of  Tennessee  River  above 
Oiattanooea,  Tenn.,  which  areas  were  determined  from  topographic  sheets. 

h  Four  ifeniflcant  figures  published  in  this  table .  bu  c  three  significant  figures  in  body  of  report.  Attempts 
sturaki  not  oe  made  to  determine  small  intermeaiate  areas  by  subtraction  of  values  in  this  table  unless  it 
be  undexstood  that  values  so  determined  are  subject  to  errors  which  may  be  as  great  as  100  square  miles. 

«  Values  other  than  these  used  in  body  of  report. 

'  Area  of  tributary  not  included. 

SUMMARY  OF  DISCHARGE  PER  SQUARE  M!IIiE, 

The  following  summary  of  discharge  per  square  mile  is  given  to 
allow  ready  comparison  of  relative  rates  of  run-off  from  different 
areas  in  the  Ohio  River  drainage  system.  It  shows  in  a  general  way 
the  seasonal  distribution  of  run-off  and  the  effect  of  snow,  ground, 
surface,  and  artificial  storage.  But  the  most  important  fact  worth 
noting  is  the  almost  entire  lack  of  uniformity  or  agreement  between 
any  two  streams.  It  indicates  th^t  the  discharge  of  each  stream 
is  a  law  unto  itself,  and  that  all  projects  dependent  upon  stream 
flow,  if  they  are  to  be  developed  along  the  safest  and  most  econom- 
ical lines,  must  be  based  on  records  of  stream  flow  collected  with 
great  care  over  a  long  series  of  years  as  near  the  location  of  the 
project  under  consideration  as  possible. 
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APPENDIX. 


A  condensed  history  of  the  United  States  Engineer  Corps  gage  on 
Tennessee  River  at  Florence,  Ala.,  was  prepared  at  the  office  of  the  sec- 
retary of  the  Mississippi  River  Commission,  St.  Louis,  Mo.,  imder  the 
direction  of  Maj.  Clarke  S.  Smith,  Corps  of  Engineers,  United  States 
Army,  by  Kivas  Tully,  assistant  engineer,  and  was  forwarded  to  the 
Survey  in  January,  1915,  too  late  to  be  incorporated  in  the  description 
of  the  Florence  station  on  pages  151-157.  A  few  changes  were  made  in 
the  description  under  "Gage"  and  "Bench  marks"  from  information 
contained  in  the  conmiission's  history  of  the  gage,  and  the  description 
agrees  with  the  history  in  all  essential  details.  No  change  was  made 
m  the  next  to  the  last  paragraph  under  "  Gage,"  and  it  will  be  observed 
that  the  conclusions  therein  agree  with  those  under  "Recapitulation" 
in  the  history  of  the  gage. 

In  order  to  make  the  gage  record  as  complete  as  possible  for  the 
period  1871-1894,  for  which  no  estimates  of  discharge  are  published, 
the  description  of  the  Florence  station  on  pages  151-157  is  supple- 
mented by  the  following  extracts  from  the  condensed  history  fur- 
nished by  the  Mississippi  River  Conunission: 

Conderued  history  of  the  United  States  Engineer  Corps  gage  on  the  Tennessee  River  at 

Florence^  Ala, 

'Hiifl  gage  was  establuhed  under  authority  of  act  of  Oongrees  of  January  21,  1871, 
by  Maj.  WiUiam  E.  Merrill,  Corpa  of  Engineers,  United  States  Army,  on  November  6, 
1871.    See  Report  Chief  of  Engineers,  1872,  page  430.    ♦    ♦    * 

The  following  is  taken  from  Maj.  Merrill's  first  report  above  referred  to: 

"Fhrenoe  gage, — ^This  gage  is  located  just  below  the  north  abutment  of  the  railroad 
bridge  over  the  Tennessee  River,  the  upper  portion  of  the  gage  being  on  the  abut- 
ment. Plank  and  posts  are  of  yellow  pine.  The  zero  is  the  low  water  of  1871  and 
the  range  of  the  gage  is  from  0.4  to  +33.8.  The  bench  marks  are  the  southwest  comer 
of  the  top  of  first  small  pier,  north  of  the  bridge,  which  reads  30.193,  and  the  top  of 
the  northwest  comer  of  the  bridge  seat  on  the  abutment,  which  reads  32.261.  The 
observer  is  Mr.  W.  P.  Stradford." 

The  original  records  of  the  engineer  gage  received  at  this  office  in  1901,  when  charge 
of  these  gages  was  transferred  here,  do  not  contain  the  field  notes  of  the  gage  inspec- 
tions prior  to  1885,  and  inquiry  at  Washington  and  elsewhere  has  failed  to  locate  them. 

The  first  record  of  gage  inspection  is  *  *  *  stated  to  be  by  Capt.  Eric  Bergland, 
No\'cmb€r  24,  1885.  This  entry  is  possibly  a  copy  from  some  other  book  and  does 
not  contain  level  notes;  it  states  ''On  December  23,  1885,  Asst.  Engineer  Robert 
Hooke  tested  gage  from  B.  M.  No.  1,  *  *  ♦  finding  portion  correct,  and  on  the 
inclined  portion,  (/  to  19^,  the  foUowing  elevations:  XIX  on  gage  18.906,  XIII  on 
gage  12.936,  VII  on  gage  6.981/' 
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No  corrections  have  been  applied  to  gage  record  for  errors  found  in  gage  at  above 
inspection.    ♦    ♦    ♦ 

A  gage  inspection  report  by  Asst.  Engineer  John  Ewens  dated  March  22, 1887,  *  *  * 
states:  '^The  present  gage  is  the  original  one,  and  (the  observer  says)  has  never  been 
disturbed    *    *    ♦.'* 

The  upper  section  of  the  gage  ia  so  fixed  that  a  movement  in  any  direction  is  quite 
impossible  by  any  of  the  means  of  disturbance  generally  encoimtered;  it  is  attached 
to  the  downstream  foce  of  the  downstream  and  chore  abutment  of  the  bridge;  it  is 
festened  by  huge  iron  bolts  sunk  into  the  rock  and  ended  with  huge  iron  nuts.  The 
inclined  portion  (that  reads  from  19  to  0.0),  though  not  so  formidably  built,  has  not 
changed  any  more  than  the  vertical  section  just  described." 

From  the  above  description,  the  original  gage  must  have  been  inclined  from  0.4 
foot  to  19  feet  and  vertical  from  19  feet  to  33.8  feet.    ♦    ♦    ♦ 

Two  bench  marks  were  established  at  the  time  the  gage  was  built;  one  of  these  has 
since  been  destroyed.  Several  other  benches  have  been  established  near  by  at  differ- 
ent times.    ♦    ♦    ♦ 

October  23,  1894.  Report  of  inspections  received  early  in  1894  ♦  ♦  ♦  states: 
"Last  inspection  April  19,  1890."— K.  T. 

''The  gage  from  34.0  feet  to  9.1  feet  on  downstream  face  of  rock  approach  to  the 
bridge;  the  remaining  sections  were  located  about  50  feet  above;  the  rock  shoal  oppo- 
site the  latter  site  and  the  approach  piling  to  the  draw  opening  that  has  been  put  in 
since  last  inspection  causes  the  water  at  present  stage  (and  up  to  a  stage  of  6.0  feet, 
the  gage  keeper  says)  to  pile  up  on  that  side  a  height  of  nearly  1  foot  above  the  natu- 
ral surface  of  the  water.  To  overcome  this  completely,  this  part  of  the  gage  was 
mbved  down  to  same  (river)  cross  section  as  upper  part  of  the  gage,  where  the  water 
surface  is  normal  at  all  stages.  The  recent  repairs  to  the  bridge  enabled  me  to  put  a 
section  reading  from  —2.0  to  21.0  on  cribwork  of  the  pivot  pier  near  downstream 
side,  directly  in  line  with  upper  portion  of  the  gage;  this  site  is  about  75  feet  from  the 
bank  at  present  stage.  The  water-surface  elevation  was  taken  at  the  bank  and  at 
this  site  and  found  to  be  the  same.  At  the  former  low-water  site  it  was  found  to  be 
-f 0.83  foot  higher.    ♦    *    ♦" 

Recapitulation. — Original  gage  established  November  6,  1871,  in  two  sections,  one 
inclined  from  0.4  foot  to  19.0  feet  and  the  other  vertical  from  19.0  to  33.8  feet.  This 
gage  remained  practically  intact  until  August  18, 1889,  when  it  was  rebuilt  with  four 
vertical  sections,  as  follows: 

No.  1,  34  feet  to  18  feet;  No.  2,  19.0  feet  to  9.0  feet;  No.  3, 10.0  to  6.2  feet;  No.  4, 
6.2  to  0.0  feet. 

Description  of  gages  for  1893  ♦  ♦  ♦  contains  the  following:  "Vertical  gage  in 
3  sections,  ♦  ♦  ♦  sections  1  and  2  (34.0  .to  18)  (19.0  to  9.1)  are  on  lower  face  of 
rock  approach  to  bridge.  Section  3  (10.0  to  0.0)  is  driven  in  the  ground  on  upper 
side  of  approach  to  which  sections  1  and  2  are  fastened."  It  is  not  known  exactly 
when  this  section  3  was  put  in. 

The  inspection  of  October  23,  1894,  describes  the  gage  practically  the  same  as  in 
the  preceding  paragraph.  No  correction  has  been  made  to  the  records  for  slope  from 
low- water  section  while  it  was  upstream  from  other  sections.  The  gage  was  then 
rebuilt  from  —2  to  21  feet  and  placed  on  the  cribwork  of  the  pivot  pier  of  the  draw 
span  near  downstream  side,  directly  in  line  with  the  upper  portion  of  the  gage  (see 
note  on  this  alignment  *  *  *).  The  gage  remained  in  this  position  until  November 
6,  1898,  when  it  was  built  in  one  section  from  —2.1  to  32.6  feet  on  the  cribwork  of 
pivot  pier.  It  was  inspected  several  times  from  1894  to  1898  and  rebuilt  as  settlement 
•f  cribwork  made  it  necessary.  It  was  maintained  in  one  section  on  the  cribwork 
until  November  15,  1901,  when  the  present  steel  gage  was  built  by  this  office.  The 
mstallation  of  this  gage  was  completed  on  February  14,  1902,  and  it  has  been  in  use 
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smce  then,  with  exception  of  short  periods  of  time  when  the  lower  section  was  knocked 
off  or  paint  was  washed  off  too  much  to  be  read.  Whenever  this  has  occurred  a  tempo- 
my  section  was  used,  and  the  records  corrected  for  any  error  before  publication. 

The  present  gage  consists  of  sections  of  steel  t  by  7^  inches  attached  to  face  of  stone 
diaw  pier  of  Southern  Railway  bridge,  by  bolts  leaded  in  stone.  These  are  graduated 
to  allow  for  batter  of  pier,  which  is  1  inch  to  1  foot.  These  sections  make  one  con- 
tmuous  gage  reading  from  —1.92  to  33.5  feet. 

The  foregoing  has  been  held  until  after  the  low-water  inspection  of  1914  in  order 
tbt  additional  information  might  be  added  concerning  records  of  1890-1894. 

'Das  inspectbn  was  made  under  my  direction  by  Assistant  Engineer  Kivas  Tully, 
on  November  19  and  20,  1914,  with  the  following  results:  The  gage  was  found  practi- 
cally correct,  but  the  lower  graduatbns  were  rather  indistinct  on  account  of  the 
paint  being  somewhat  worn  off  by  action  of  the  water.  Slope  of  water  surface  was 
a]»  determined  along  the  right  bank  above  and  below  the  bridge  for  a  short  distance; 
tke  results  show  a  slope  at  the  bridge  of  about  0.8  foot  in  100  feet,  at  about  the  zero 
Etage  which  then  prevailed. 

Mr.  Robert  E.  Cobum,  observer  at  this  station  since  November,  1882,  was  closely 
queedoned  in  regard  to  location  of  low-water  section  during  the  period  from  April 
19, 1890,  to  October  23, 1894,  and  stated  that  he  had  no  recollection  of  where  the  low- 
water  section  was  located  during. that  period. 

He  pointed  out  the  site  of  the  gage  before  described  as  being  attached  to  *4ower 
bice  of  rock  approach,"  etc.  Some  of  the  bolts  which  imdoubtedly  held  this  gage 
are  still  in  place  but  the  gage  itself  has  disappeared. 

It  should  be  noted  that  the  alignment  of  Uie  bridge  is  not  normal  to  direction  of 
flow  of  the  river;  therefore  while  the  gages  on  the  shore  abutment  were  in  line  of  the 
bridge  they  were  not  on  a  line  normal  to  the  river  flow,  which  they  should  have  been 
to  agree  with  later  gages  at  the  pivot  pier.  No  corrections  have  been  determined  for 
differences  due  to  this  fact. 

The  daily  records  at  this  station  from  November  7,  1871,  to  date  are  complete,  and 
with  the  exception  of  the  period  in  1893-94  and  possibly  earlier,  when  readings  were 
taken  on  the  section  readings  from  0  to  10  feet  before  described,  are  very  good.  The 
records  have  been  corrected  before  printing  for  errors  found  in  the  gage  at  inspections 
where  such  errors  were  well  determined.  The  printed  records,  with  the  exceptions 
noted,  can  therefore  be  accepted  as  reliable. 
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Little  River  near  Copper  Valley,  Va. 54 

Little  Tennessee  River  at  McOhee,  Tenn. .  246-247 
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P«««. 
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Seoond-ieet  per  square  mile,  definition  of 10 

Seeond-iiDot,  definition  of 0 

Shavers  Fork  at  Parsons,  W.  Va S7-41 

Shoals,  Ind.,  East  Branch  of  White  River  at.  81^84 
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SURFACE  WATER  SUPPLY  OF  ST.  UWRENCE  RIVER 

BASIN,  1913. 

AUTHORIZATION   AND    SCOPE   OP   WORK. 

This  volume  is  one  of  a  series  of  12  reports  presenting  results  of 
measurements  of  flow  made  on  streams  in  the  United  States  during 
1913.  Six  of  the  reports  for  1913  contain  data  for  the  year  end- 
ing September  30,  and  the  other  six  for  the  calendar  year,  as  indi- 
cated in  the  table  on  page  6. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  under  authority  implied  in  the  organic  law 
(20  Stat.  L.,  p.  394),  which  contains  the  following  paragraph: 

Provided,  That  this  officer  [the  Director]  shall  have  the  direction  of  the  geological 
sorvey  and  the  classification  of  public  lands,  and  examination  of  the  geological  stnic- 
txae,  minefal  resources,  and  products  of  the  national  domain. 

The  work  was  b^un  in  1888  in  connection  with  special  studies  of 
water  supply  for  irrigation.  Since  the  fiscal  year  ending  June  30, 
1895,  successive  sundry  civil  bills  passed  by  Congress  have  carried 
the  following  item  and  appropriations: 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States, 
and  tor  the  investigation  of  underground  currents  and  artesian  wells,  and  for  the 
prepaiation  of  reports  upon  the  best  methods  of  utilizing  the  water  resources: 

Annual  appropriaJtions  far  the  fiscal  years  ending  June  SO,  1895-1914- 

1896 $12,500 

1896 20,600 

1897  to  1900,  inclusive 50, 000 

1901  to  1902,  inclusive 100, 000 

1903  to  1906,  inclusive 200, 000 

1907 150,000 

1908  to  1910,  inclusive 100, 000 

1911  to  1914,  inclusive 150,000 

In  the  execution  of  the  work  many  private  and  State  organiza- 
tions have  cooperated,  either  by  furnishing  data  or  by  assisting  finan- 
cially in  collecting  the  data.  Acknowledgments  for  cooperation  of 
the  first  kind  are  made  in  connection  with  the  description  of  each 
station  affected  and  of  the  second  kind  on  page  15. 

Measurements  of  stream  flow  have  been  made  at  about  3,000 
points  in  the  United  States  and  also  at  many  points  in  small  areas 
in  Seward  Peninsula  and  the  Yukon-Tanana  region,  Alaska,  and  in 
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the  Hawaiian  Islands.  On  July  1,  1913,  1,388  gaging  stations  were 
being  maintained  by  the  Sorvey  and  the  cooperating  oi^ganizations 
in  the  United  States,  and  during  the  year  many  miscellaneous  dis- 
chaige  measurements  were  made  at  other  points.  In  connection  with 
this  work,  data  were  also  collected  in  regard  to  precipitation,  evapo- 
ration, storage  reservoirs,  river  profiles,  and  water  power  in  many 
sections  of  the  country,  and  will  be  made  available  in  the  regular 
water-supply  papers  from  time  to  time. 

PUBUCATIONS. 

A  report  for  each  year  has  been  prepared  embodying  the  stream- 
flow  data  collected  during  that  year.  An  index  to  the  reports  con- 
taining stream-flow  measurements  prior  to  1904  has  been  pubHshed 
as  Water-Supply  Paper  119.  Circulars  are  also  available  giving 
complete  lists  of  the  gaging  stations  maintained  by  the  Survey  to 
date,  and  a  list  of  the  reports  relating  to  the  water  supply  of  the 
country. 

Prior  to  1901  gage  heights  and  discharge  measurements  were  pub- 
lished in  water-supply  papers  or  bulletins,  and  estimates  of  monthly 
discharge  in  annual  reports;  since  1901  both  classes  of  data  hare 
been  published  in  water-supply  papers,  and  they  are  now  being  pub- 
lished in  12  parts,  as  shown  in  the  following  table: 

Papers  on  $urfaoe  waUr  tupply  of  the  United  States^  1913. 


PMt. 

No. 

I 

351 

u 

352 

ra 

353 

TV 

354 

V 

355 

VI 

356 

vn 

357 

vm 

358 

IX 

359 

X 

300 

XI 

361 

XII 

362 

Title. 


Yearoaed. 


North  Atlantic  basins , 

Booth  Atlantic  and  eastern  Qolf  of  ICexloo 
basins. 

Ohio  River  basin , 

St.  Lawrence  Riyer  basin 

Upper  Mississippi  River  and  Hodson  Bay  basins. 

Idsouri  River  basin 

Lower  Mississippi  River  basin 

Western  QulfolMexico  basins 

Colorado  River  basin 

Great  Basin 

Pacific  basins  in  California 

North  Pacific  basins 


Calendar  year. 
Do. 

Year  ending  Sept.  SO. 
Calendar  vear. 
Year  endmg  Sept.  30. 
Calendar  year. 

Do. 
Year  ending  Sept.  30. 
Calendar  year. 
Year  endmg  Sept.  30. 

Do. 

Do. 


A  list  of  reports  containing  stream-flow  data  is  presented  in  the 
following  table: 
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PUBLICATIONS. 

Streamrflow  data  in  reports  of  the  United  States  Oeological  Survey, 
(A-Annoal  Report;  B-BoUetin;  WS-Water-Supply  Paper.] 


Report. 


Character  of  data. 


Year. 


l«hA,pt.3. 
UUiA,pt.2. 

tthA,pt.2. 

tlUiA,pt.3. 

UthA,pt.2. 

Bm.. 


BlIO. 


A,pt.2. 


WBll 

lfthA,pt.4. 

W815 

W816 


lfUkA,pt.4. 

W827 

WB28. 


a0UiA,pt.4... 
W835to39... 
llstA.pt.  4.,. 
W847to52... 
2MA,pt.4... 

W875 

W882to85... 
W8»7tol00.. 
WS 134  to  135. 
W81«6tol78. 
W8  201  to  214. 
W8  241  to  252. 
W8  251  to  272. 
W8  281  to  202. 
W8  301  to  312. 
W8t21to332« 
W8351to302« 


DescriptiTe  Information  cmly 

Montluy  cUscharge  and  deso^tiye  Information.. 


.do.. 


Mean  dlacliarge  in  second-feet 

Monthly  discharge  (long-time  records,  1871  to  1893) 

Descriptions,  measurements,  gage  heights,  and  ratings 

DescriptiTe  information  only 

Descriptions,  measurements,  gage  heights,  ratingi,  and  monthly 

discharge  (also  many  data  covering  earlier  years). 

Oage  heights  (also  gage  heishts  for  earlier  years ) 

Descriptions,  meastiremente,  ratings,  and  monthly  discharge 

(also  similar  data  for  some  earlier  years). 
Descriptions,  measurements,  and  gage  heights,  eastern  United 

States,  eastern  Mississippi  River,  and  luasobri  River  above 

junction  with  Kansas. 
Descriptions,  measurements,  and  gage  heights,  western  Missis- 
sippi River  below  Junction  of  Missouri  and  Platte,  and  western 

Uoited  States. 
Descriptions,  measurements,  ratings,  and  monthly  discharge 

(also  some  long-time  records). 
Measurements,  ratings,  and  gage  heights,  eastern  United  States, 

eastern  MlssissipprRiver,  and  Ifissouri  River. 
Measurements,  rattngs,  and  gage  heights,  Arkansas  River  and 

western  United  States. 
Monthly  discharge  (also  for  many  earlier  years). 


Descriptions,  measurements,  gage  heights,  and  ratings.. 
Monthly  discharge. 


Descriptions,  measurements,  gage  heights,  and  ratings. . 

Monthly  discharge 

Descriptions,  measurements,  gage  heights,  and  ratings.. 

Monthly  d  Ischarge 

Complete  data 


.do.. 
..do., 
.do., 
.do.. 
..do.. 


..do.. 
..do.. 
..do., 
.do.. 


1884  to  Sept., 

1890. 
1884  to  June  30, 

1891. 
1884  to  Dec.  31, 

1892. 
1888  to  Dec.  31, 

1893. 
1893  and  1894. 

1896. 

1896. 

1895  and  1896. 

1897. 


1897. 


1897. 

1898. 

1898. 

1896. 

1899. 

1899. 

1900. 

1900. 

1901. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907-8. 

1909. 

1910. 

1911. 

1912. 

1913. 


a  In  preparation. 
Non.— No  data  regarding  stream  flow  are  given  in  the  15th  and  17th  annual  reports. 

The  following  table  gives,  by  years  and  drainage  basins,  the  num- 
bers of  the  papers  on  surface  water  supply  published  from  1899  to 
1913.  The  data  for  any  particular  station  wiQ  be  found  in  the 
reports  covering  the  years  during  which  the  station  was  maintained. 
For  example,  data  for  Machias  River  at  Whitneyville,  Me.,  1903  to 
1913,  are  published  in  Water-Supply  Papers  97,  124,  166,  201,  241, 
261,  281,  301,  321,  and  361,  which  contain  records  for  the  New 
England  streams  from  1903  to  1913.  Results  of  miscellaneous 
measurements  are  published  by  drainage  basins. 
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WiFINlTlON    OF   TERMS.  9 

Water-6upply  papers  and  other  publications  of  the  United  States 
Geological  Survey  containing  data  in  regard  to  the  water  resources 
of  the  United  States  may  be  obtained  or  consulted  as  indicated 
below. 

1.  Copies  may  be  obtained  free  of  charge  by  applying  to  the 
Director  of  the  Geological  Survey,  Washington,  D.  C.  The  edition 
printed  for  free  distribution  is,  however,  small  and  is  soon  exhausted. 

2.  Copies  may  be  purchased  at  nominal  cost  from  the  Superin- 
tendent of  Docimients,  Government  Printing  Office,  Washington, 
D.  C,  who  will  on  application  furmsh  lists  giving  prices. 

3.  Sets  of  the  reports  may  be  consulted  in  the  libraries  of  the  prin- 
cipal cities  in  the  United  States. 

4.  Complete  sets  are  available  for  consultation  in  the  local  offices 
of  the  water-resources  branch  of  the  Geological  Survey,  as  follows: 

Albany,  N.  Y.,  Room  18,  Federal  Building. 

Atlanta,  Ga.,  Post  Office  Building. 

St.  Paul,  Minn.,  Old  Capitol  Building. 

Helena,  Mont,  Motitand  National  Bank  Building. 

Denver,  Colo.,  302  Chamber  of  Commerce  Building. 

Salt  Lake  City,  Utah,  Federal  Building. 

Boise,  Idaho,  615  Idaho  Building. 

Portland,  Greg.,  416  Couch  Building. 

Tacoma,  Wash.,  Federal  Building. 

San  Fnmcisco,  Cal.,  505  Custom  House. 

Los  Angeles,  Cal.,  Federal  Building. 

Santa  Fe,  N.  Mex.,  Capitol  Building. 

Honolulu,  Hawaii,  Eapiolani  Building. 

A  list  of  the  Geological  Survey's  publications  will  be  sent  on  appli- 
cation to  the  Director  of  the  United  States  Geological  Survey, 
Washington,  D.  C. 

DEFINITION    OF   TERMS. 

The  volume  of  wa£er  flowing  in  a  stream — the  "run-oflF"  or  "dis- 
diarge" — ^is  expressed  in  various  terms,  each  of  which  has  become 
assodated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  discharge  in  second- 
feet  per  square  mile;  and  (2)  those  which  represent  the  actual 
quantity  of  water,  as  run-off  in  depth  in  inches,  acre-feet,  and 
millions  of  cubic-feet.  The  imits  used  in  this  series  of  reports  are 
second-foot,  second-feet  per  square  mile,  run-off  in  inches,  acre- 
foot,  and  millions  of  cubic-feet.    They  may  be  defined  as  follows: 

'* Second-foot"  is  an  abbreviation  for  '^cubic  foot  per  second'* 
and  is  a  unit  for  the  rate  of  discharge  of  water  flowing  in  a  stream. 
A  second-foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel 
of  rectangular  cross  section,  1  foot  wide  and  1  foot  deep,  at  an 
average  velocity  of  1  foot  per  second.     It  is  generally  used  as  a 
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fundamental  unit  from  which  others  are  computed  by  the  use  of 
the  factors  given  in  the  tables  of  convenient  equivalents  (p.  11). 

'' Second-feet  per  square  mile"  is  the  average  number  of  cubic 
feet  of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assiunption  tJiat  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"Rim-off  (depth  in  inches)"  is  the  depth  to  whidi  the  drainage 
area  would  be  covered  if  all  the  water  flowing  from  it  in  a  given 
period  were  conserved  and  uniformly  distributed  on  the  surface. 
It  is  used  for  comparing  run-off  with  rainfall,  which  is  usually  ex- 
pressed in  depth  in  inches. 

An  "acre-foot"  is  equivalent  to  43,660  cubic  feet  and  is  the 
quantity  required  to  cover  an  acre  to  the  depth  of  1  foot.  The 
term  is  conmionly  used  in  connection  with  storage  for  .irrigation  work. 

"Millions  of  cubic-feet"  is  a  unit  used  to  express  quantities  of 
water  stored  in  reservoirs  and  is  most  frequently  used  in  studies  of 
flood  control. 

The  foDowing  terms  used  in  these  reports  are  not  in  very  common 
use  and  may  be  defined  as  follows: 

^'Control,"  '^controlling  section,"  and  ''point  of  control"  are  terms 
used  to  designate  that  cross  section  of  the  stream  below  the  gage 
which  controls  or  regulates  the  height  of  the  water  surface  at  the  gage. 
It  should  be  noted  that  the  control  may  not  be  the  same  cross  section 
at  all  stages. 

"Discharge  relation"  is  an  abbreviation  for  the  term  "relation  of 
gage  height  to  discharge." 

The  "point  of  zero  flow"  for  a  given  gaging  station  is  that  point 
on  the  gage — the  gage  height — to  which  "the  surface  of  the  river 
would  fall  if  there  were  no  flow. 

CONVENIENT    EQUIVAIjENTS. 

The  foDowing  is  a  list  of  convenient  equivalents  for  use  in  hydraulic 
computations: 

TahUfor  converting  discharge  in  aecond-feet  per  square  mile  into  run-off  in  depth  in  indies 

over  the  area. 


Discharge 
in  second- 
feet  per 
square  mile. 

Rim-off  in  depth  in  inches. 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

0.03719 
.07438 
.11157 
. 14876 
.18596 
.22314 
.28033 
.29752 
..33471 

1.041 
2.063 
3.124 
4.165 
6.207 
6.248 
7.280 
8.331 
9.372 

1.079 

2.167 

8.236 

4.314 

5.393 

6.471 

7.550 

8.628   . 

9.707 

1.116 
2.231 
3.847 
4.463 
6.579 
6.604 
7.810 
8.926 
10.041 

1.163 
2.306 
3.459 
4.613 
5.764 
6.917 
8.070 
9.223 
ia376 

2 

3 

4 

6 

6 

7 

8 

9 

NofC— For  part  of  a  month  multiply  the  values  for  one  day  by  the  number  of  days. 
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DischargB 

in 

second* 

feet. 

Rtm-off  in  aor^-feet 

Idny. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

L983 
3.967 
5.960 
7.984 
9.917 
11.90 
13.88 
15.87 
17.85 

65.54 
111.1 
166.6 
222.1 
277.7 
333.2 
388w8 
444.3 
499.8 

57.52 
116.0 
172.6 
230.1 
287.6 
345.1 
402.6 
460.2 
517.7 

59.50 
119.0 
178.5 
238.0 
297.5 
357.0 
416.5 
476.0 
535.5 

61.49 
123.0 
184.5 
246.0 
307.4 
368.9 
430.4 
491.9 
563.4 

2 

S 

4 

5 

6 

7 

8. 

9. 

NoTK.— For  part  of  a  month  multiply  values  for  one  day  by  the  number  of  days. 

Table  for  converting  dinAarge  in  second-feet  into  run-off  in  millions  of  cubic  feet. 


Discharge 

in 

second- 

feet. 

Run-off  in  mUUons  of  cubic  feet. 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

a0664 
.1728 
.2592 
.3456 
.4320 
.5184 
.6048 
.0912 
.7776 

2.419 
4.838 
7.257 
9.676 
12.095 
14.514 
16.933 
19.352 
21.771 

2.506 
5.012 
7.618 
10.024 
12.630 
15.036 
17.642 
2a  048 
22.664 

2.692 
5.184 
7.776 
ia368 
12.960 
16.662 
1&144 
20.736 
23.328 

2.678 
5.356 
8.034 
10. 712 
13.390 
16.068 
18w746 
21.424 
24.102 

2 

3 

4 

5 

6 

7 

8 

9 

Nor.— For  part  of  a  month  multiply  values  for  one  day  by  the  number  of  days. 

I  second-foot  equals  40  California  miner's  inches  (law  of  Mar.  23, 1901) 

1  second-foot  equals  S8.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inches  deep. 

1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  covers  1  square  mile  0.03719  inch  deep. 

1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,570  second-feet  for  one 
day. 

1,000,000,000  cubic-feet  equals  414  second-feet  for  one  28-day  month. 

1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 

1,000,000,000  cubic  feet  equals  386  second-feet  for  one  30-day  month. 

1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 

100  Odifomia  miner's  inches  equal  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  for  one  day  equal  4.96  acre-feet. 

100  Colorado  miner's  inches  equal  2.60  second-feet. 

100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  for  one  day  equal  5.17  acre-feet. 

100  United  States  gallons  per  minute  equid  0.223  second-foot. 

100  United  States  gallons  per  minute  for  one  day  equal  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equal  1.55  second-feet. 

1,000,000  United  States  gallons  equal  3.07  acre-feet. 
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1,000,000  cubic  feet  equal  22.96  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-metera  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  feet. 

1}  horsepower  equals  about  1  kilowatt. 

mil*         *  ^      •  n      Sec.-ft.Xfallinfeet        ^, 

To  calculate  water  power  quickly: ^t =net  horsepower  on  water 

wheel  realizing  80  per  cent  of  theoretical  power. 

EXPIiANATION    OP    DATA. 

For  each  regular  current-meter  gaging  station  the  following  data 
are  given:  Description  of  the  station,  list  of  discharge  measurements, 
table  of  daily  gage  height,  table  of  daily  discharge,  table  of  monthly 
and  yearly  discharge  and  run-oflF.  For  stations  located  at  weirs  or 
dams  the  gage-height  table  is  usually  omitted. 

In  addition  to  statements  regarding  the  location  and  installa- 
tion of  current-meter  stations,  the  descriptions  give  information  in 
regard  to  any  conditions  which  may  aflfect  the  constancy  of  the 
relation  of  gage  height  to  discharge,  covering  such  points  as  ice, 
logging,  shifting  channels,  and  backwater;  also  information  regard- 
ing diversions  which  decrease  the  total  flow  at  the  measuring  section. 
Statements  are  also  made  regarding  the  accuracy  of  the  data. 

The  table  of  daily  gage  height  shows  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings 
taken  each  day,  usually  in  the  morning  and  in  the  evening,  though 
at  many  stations  only  one  reading  is  made  each  day.  At  a  com- 
paratively few  stations  automatic  gages  are  used,  some  of  which 
give  a  continuous  record  of  river  stage  in  the  form  of  an  hydro- 
graph,  and  others  a  record  printed  at  regular  intervals,  from  which 
the  mean  daily  gage  height  can  be  computed.  The  gage  height 
given  in  the  table  represents  the  elevation  of  the  surface  of  the 
water  above  the  zero  of  the  gage.  All  gage  heights  a£fected  by  the 
presence  of  ice  in  the  streams  or  by  backwater  from  obstructions 
are  published  as  recorded,   with  suitable  footnotes.    The  rating 
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table  is  not  applicable  for  such  periods  unless  the  proper  corrections 
to  the  gage  heights  are  known  and  appUed.  Attention  is  called  to 
the  fact  that  the  zero  of  the  gage  is  placed  at  an  arbitrary  datum 
and  has  no  relation  to  zero  flow  or  the  bottom  of  the  river.  In  gen- 
eral the  zero  is  located  somewhat  below  the  lowest  known  flow,  so 
that  negative  readings  shaU  not  occur. 

In  the  tables  of  daily  gage  height  the  use  of  zeros  in  the  hundredths 
place  indicates  the  limits  of  accuracy  to  which  the  gage  was  read  and 
to  which  the  mean  daily  gage  height  was  computed.    If  a  gage  is  read 
to  tenths  or  half- tenths  once  a  day  or  to  tenths  twice  a  day  no  zeros 
appear  in  the  himdredths  place  for  any  stage.     If  the  gage  is  read  to 
half-tenths  twice  a  day  or  to  quarter-tenths  or  hundredthsi  regardless 
of  the  number  of  readings  a  day,  the  gage  heights  are  published  to 
hundredths,  and  zeros  appear  in  the  hundredths  place,  below  a  certain 
limiting  stage.    This  limiting  stage  is  so  selected  that  the  average 
error  in  the  mean  daily  discharge,  resulting  from  not  using  the  mean 
daily  gage  height  to  hundredths  above  that  stage,  shall  not  be  greater 
than  2  percent.     For  automatic  gages  the  allowable  average  error  of 
the  daily  discharge  has  been  taken  as  1  percent.    The  selection  of  the 
percentage  is  arbitrary,  but  it  should  be  noted  that  the  maximum  error 
wiU  in  all  cases  be  twice  the  average  error.     In  like  manner  half 
tenths  are  used  from  the  hundredths  limit  to  another  higher  limit, 
above  which  only  tenths  are  used.    It  is  the  aim  to  have  the  gage- 
height  observations  at  each  gaging  station  recorded  to  the  degree  of 
refinement  required  by  the  above-described  method  of  use,  but  in 
practice  it  is  found  necessary,  in  order  to  avoid  confusion  in  the  gage 
observer's  record,  to  have  the  observations  for  all  stages  recorded  to 
the  degree  of  refinement  required  for  low  stages,  which  usually 
necessitates  readings  to  hundredths  of  a  foot. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  rating  tables,  daily  discharge  tables,  and  monthly  dis- 
charge tables  are  computed. 

The  rating  table  gives,  either  directly  or  by  interpolation,  the  dis- 
charge in  second-feet  corresponding  to  every  stage  of  the  river 
recorded  during  the  period  for  which  it  is  applicable.  It  is  not  pub- 
lished in  this  report,  but  can  be  determined  from  the  tables  of  daily 
gage  height  and  daily  discharge  by  plotting  gage  heights  in  feet  as 
ordinates  and  discharge  in  second-feet  as  abscissas. 

The  table  of  daily  discharge  determined  from  the  rating  table  gives 
the  discharge  in  second-feet  corresponding  to  the  mean  of  the  gage 
readings  observed  each  day. 

The  base  data  for  the  tables  of  monthly  discharge  presented  in  this 
report,  imless  otherwise  stated  in  the  description  of  the  station,  have 
been  coDected  by  the  methods  conunonly  used  at  current-meter 
gaging  stations  and  described  in  standard  textbooks. 
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In  the  table  of  monthly  discharge  the  column  headed  ''Maximum'' 
gives  the  mean  flow,  as  determined  from  the  rating  table,  for  the  day 
when  the  mean  gage  height  was  highest.  As  the  gage  height  is  the 
mean  for  the  day,  it  does  not  indicate  correctly  the  stage  when  the 
water  surface  was  at  crest  height,  and  the  corresponding  discharge 
was  consequently  larger  than  given  in  the  maximmn  colunm.  Like- 
wise, in  the  coltunn  of  ' 'Minimum''  the  quantity  given  is  the  mean 
flow  for  the  day  when  the  mean  gage  height  was  lowest.  The  colunm 
headed  ''Mean"  is  the  average  flow  in  cubic  feet  for  each  second-foot 
during  the  month.  On  this  the  computations  for  the  remaining  col- 
unms,  which  are  defined  on  pages  9  and  10,  are  based. 

Plate  I  shows  typical  gaging  stations.  Plate  II  shows  current 
meters  used  in  the  work. 

ACCURACT  OF  FIEIiD  DATA  AND  COMFT7TED  RESUI/TS. 

The  acciu'acy  of  stream-flow  data  depends  on  the  permanence  of  the 
relation  between  discharge  and  stage  and  on  the  accuracy  of  observa- 
tion of  stage,  measurements  of  discharge^  and  interpretation  of  data. 

In  order  to  give  engineers  and  others  information  regarding  the 
probable  accuracy  of  the  computed  results,  footnotes  are  added  to 
the  daily  dischaige  tables,  stating  the  probable  accuracy  of  the  rating 
ciures  used,  and  an  accuracy  colunm  is  inserted  in  the  monthly  dis- 
charge table.  For  the  rating  curves  "well  defined"  indicates,  in 
generali  that  the  rating  is  probably  accurate  within  5  per  cent; 
''fairly  well  defined,"  within  10  per  cent;  "poorly  defined"  or  "ap- 
proximate," within  15  to  25  per  cent.  These  notes  are  very  geneitd 
and  are  based  on  the  plotting  of  the  individual  measurements  with 
reference  to  the  mean  rating  curve. 

The  accuracy  column  in  the  monthly  discharge  table  does  not  appfy 
to  the  maximmn  or  minimum  nor  to  any  individual  day,  but  to  ihe 
monthly  mean.  It  is  based  on  the  accuracy  of  the  rating,  the  proba- 
ble reliability  of  the  observer,  the  nmnber  of  gage  readings  per  day, 
the  range  of  the  fluctuation  in  stage,  and  knowledge  of  local  concU- 
tions.  In  this  column  A  indicates  that  the  mean  monthly  flow  is 
probably  accurate  within  5  per  cent;  B,  within  10  per  cent;  C, 
within  15  per  cent;  D,  within  25  per  cent.  Special  conditions  are 
covered  by  footnotes. 

£ven  though  the  monthly  means  for  any  station  may  represent 
with  a  high  degree  of  accuracy  the  quantity  of  water  flowing  past  the 
gage,  the  figures  showing  discharge  per  square  mile  and  depth  of  run- 
off in  inches  may  be  subject  to  gross  errors  which  result  from  including 
in  the  measured  drainage  area  large  noncontributing  districts  or 
omitting  estimates  of  water  diverted  for  irrigation  or  other  use.  On 
this  account  the  computations  of  "second-feet  per  square  mile"  and 
"run-off,  depth  in  inches"  have  not  been  made  for  stations  draining 
areas  having  an  annual  rainfall  of  less  than  20  inches,  nor  for  those 
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stations  draimng  areas  of  over  20  inches  of  rainfall  for  which  it  is 
believed  that  the  computations  would  be  uncertain  and  misleading 
because  of  the  presence  of  large  noncontributing  districts  in  the 
measured  drainage  area,  of  omitting  estimates  of  water  diverted  for 
irrigation  or  other  use,  or  of  artificial  control  or  unusual  natural  con- 
trol of  the  flow  of  the  river  above  the  gaging  station.  All  values  of 
"second-feet  per  square  mile"  and  "run-oflf,  depth  in  inches"  pre- 
viously published  by  the  Survey  should  be  used  with  extreme  caution, 
and  sucb  values  in  this  report  should  be  used  with  care  because  of 
possible  inherent  sources  of  error  not  known  to  the  Survey. 

In  general  the  base  data  collected  each  year  by  the  Survey  engineers 
are  published,  not  only  to  comply  with  the  law,  but  also  to  a£Ford  any 
engineer  the  means  of  examining  and  adjusting  to  his  own  needs  the 
results  of  the  computations.  The  table  of  monthly  discharge  is  so 
imranged  as  to  give  only  a  general  idea  of  the  flbw  at  the  station  and 
should  not  be  used  for  other  than  preliminary  estimates.  The  deter- 
minations of  daily  discharge  aUow  more  detailed  studies  of  the  varia- 
tion in  flow  by  which  the  period  of  deficiency  may  be  determined. 

It  should  be  borne  in  mind  that  the  observations  in  each  succeeding 
year  may  be  expected  to  throw  new  light  on  data  already  collected 
and  published,  and  the  engineer  who  makes  use  of  the  figures  pre- 
sented in  these  papers  should  verify  all  ratings  and  make  such 
adjustments  for  earUer  years  as  may  seem  necessary. 

COOPERATION. 

The  work  in  Minnesota  during  1913  has  been  carried  on  in  coopera- 
ticm  with  the  State  drainage  commission,  George  A.  Ralph,  chief 
oigineer,'  under  the  terms  of  an  act  of  the  legislature  of  1909  as 
embodied  in  joint  resolution  19,  which  reads  as  follows: 

Whereas  the  water  supplies,  water  powers,  navigation  of  our  rivers,  drainage  of  oiu- 
lands,  and  the  sanitary  condition  of  our  streams  and  their  watersheds  generally  form 
one  great  asset  and  present  one  great  problem:  Therefore  be  it 

Reiolved  by  the  house  of  representatives  f  the  senate  concurring.  That  the  State  drainage 
commiflBion  be,  and  is  hereby,  directed  to  investigate  progress  in  other  States  toward 
the  solution  of  said  problem  in  such  States,  to  investigate  and  determine  the  nature 
of  sofl  problem  in  this  State. 

Assistance  has  been  rendered  by  the  Oliver  Iron  Mining  Co.,  which 
paid  the  salary  of  the  observer  on  Menominee  River  near  Iron 
Mountain. 

The  gaging  stations  on  Wolf  River  in  the  Menominee  Indian 
Reservation  were  maintained  in  cooperation  with  the  Office  of 
Indian  Affairs,  under  an  allotment  made  available  January  1,  1913. 

The  gaging  station  on  Escanaba  River  near  Escanaba,  Mich., 
has  been  maintained  in  cooperation  with  the  Geological  Survey 
of  the  State  of  Michigan. 
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Work  in  the  State  of  New  York  has  been  conducted  under  coopera- 
tive agreements  with  John  A.  Bensel,- State  engineer  and  surveyor, 
and  since  July  1,  1911,  with  the  division  of  inland  waters  of  the 
State  conservation  conmiission. 

The  work  in  Vermont  during  1913  has  been  done  in  cooperation 
with  the  State  of  Vermont,  AUen  M.  Fletcher,  governor. 

DIVISION   OF  WORK. 

The  field  data  in  the  Lake  Superior  and  part  of  Lake  Michigan 
drainage  basins  were  collected  under  the'  direction  of  W.  G.  Hoyt, 
district  engineer,  by  S.  B.  Soul6  and  B.  J.  Peterson, 

The  field  data  in  the  Lake  Michigan,  Lake  Huron,  and  Lake  E^e 
drainage  basins  were  collected  imder  the  direction  of  A.  H.  Horton. 

The  field  data  in  the  St.  Lawrence  drainage  basin  in  New  York  and 
Vermont  were  collected  imder  the  direction  of  C.  C.  Covert,  by 
O.  W.  Hartwell,  G.  H.  Caofield,  C.  S.  De  Golyer,  Frank  Weber, 
J.  G.  Mathers,  R.  S.  Barnes,  G.  J.  Lyon,  and  W.  S.  Easterly. 

The  ratings,  special  estimates,  and  studies  of  the  completed  data 
for  stations  outside  of  New  York  and  Vermont  were  made  by  B.  J. 
Peterson  under  the  direction  of  H.  J.  Jackson,  and  by  W.  G.  Hoyt. 

The  computations  were  made  under  the  direction  of  B.  J.  Peterson 
by  M.  I.  Walters,  J.  H.  Morgan,  and  E.  D.  Burchard. 

The  ratings,  special  estimates,  and  studies  of  the  completed  data 
for  stations  in  New  York  and  Vermont  were  made  by  C.  C.  Covert 
and  O.  W.  Hartwell.  The  computations  were  made  under  the 
direction  of  O.  W.  Hartwell,  by  C.  S.  De  Golyer,  Frank  Weber,  R.  S. 
Barnes,  and  W.  S.  Easterly. 

The  report  was  edited  by  Mrs.  B.  D.  Wood. 

GAGING-8TATION    RECORDS. 

STBBAHS  TBIBXJTABY  TO  LAXB  SUPBBIO&. 
POPLAR  RrV^ER   AT  LUTSEN,   MINN. 

Location.— In  sec.  34,  T.  60  N.,  R.  3  W.,  about  800  feet  above  mouth  of  river. 

Records  available. — ^May  6  to  November  4, 1911;  August  22, 1912,  to  December  31, 
1913. 

Drainage  area. — 144  square  miles. 

Gage.^^taff  gage  bolted  to  rock  wall  on  right  bank,  in  a  pool  between  two  distinct 
falls;  installed  August  26,  1912.  Gage  used  May  6  to  November  4, 1911,  was  a 
staff  about  400  feet  above  mouth  of  river. 

Control. — Crest  of  falls  below  gage.    Channel  solid  rock. 

Discharge  measurements. — ^Made  by  wading. 

Point  of  zero  flow. — Approximately  at  gage  hei^t  0.36  foot. 

Winter  flow. — Discharge  relation  affected  slightly  by  ice.  Measurements  and  fre- 
quent gage  observations  to  determine  the  winter  flow. 
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B«giilation. — Flow  controlled  to  some  extent  by  two  cUunB  above  the  station,  the 
nearest  being  that  of  National  Fkper  d  Pulp  Ck>.,  2}  miles  aboye  mouth  of  river. 

Aeeoraey. — Gage  so  situated  that,  except  for  periods  during  which  ice  exists  at 
con^ol  and  temporary  drift  is  lodged  on  rapids  below,  records  should  be  reliable. 

DtMcharge  measurements  of  Poplar  River  at  Lutsen,  Minn,,  in  1913. 


Date. 

h^SEl 

Dfe. 
chtfige. 

tai.   11 

8.  B.  8oal<  

r^et, 

0.84 

.78 

1.97 

l.M 

Sec-ft, 
12.0 

13 

do 

10.6 

}nm  19> 

..  do 

148 

19B 

do ' 

188 

•  liflMiiraiMnt  mide  by  wtdtng. 

Daiiy  gage  height,  in  feet,  of  Poplar  River  at  Lutsen,  Minn,,  for  19  IS. 
(C.  A.  A.  Ntlton,  obtervcr.] 


D«r. 

Jan. 

p*. 

llir. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

a85 

ass 

0.85 
.85 
.86 
.86 
.86 

.86 
.86 
.88 
.88 
.88 

.01 
.93 
.99 
1.10 
1.88 

1.88 
3.40 
3.56 

2.5 
3.4 

3.86 

3.4 

3.6 

3.9 
8.0 

3.8 

3.55 

3.8 

2.2 

2.15 

2.1 

2.0 

2.0 

2.06 

2.0 

1.95 
1.82 
1.78 
1.70 
1.62 

1.50 
1.62 
1.68 
1.69 
1.84 

2.2 

2.25 

2.3 

2.1 

1.96 

2.2 

2.6 

2.56 

2.4 

2.2 

2.1 

2.06 

2.0 

3.0 

3.0 

1.99 

1.94 
1.99 
2.0 
2.0 
2.0 

2.45 

2.6 

2.36 

2.25 

2.2 

2.0 
1.95 
1.92 
1.94 
1.90 

1.86 
1.85 
1.81 
1.90 
2.0 

1.92 
1.84 
1.78 
1.68 
1.62 

1.56 
1.75 
2.<» 
1.98 
1.84 

1.70 
1.58 
1.49 
1.44 
1.90 

2.15 
2.0 
1.96 
1.91 
1.84 

1.70 

2.1 

2.25 

3.1 

1.94 

1.82 
1.75 
1.65 
1.56 
1.56 

1.61 
1.45 
1.89 
1.84 
1.32 

1.82 
1.32 
1.29 
1.26 
1.21 
1.84 

1.48 
1.38 
1.32 
1.29 
1.22 

1.16 
1.13 
1.19 
1.34 
1.16 

1.16 
1.16 
1.16 
1.16 
l.U 

1.11 
1.09 
1.06 
1.06 
1.06 

1.62 
1.54 
1.40 
1.35 
1.22 

1.14 
1.09 
1.12 
1.36 
1.21 
1.16 

1.15 
1.12 
1.10 
1.12 
1.29 

1.26 
1.19 
1.14 
1.11 
1.11 

1.22 
1.21 
1.16 
1.06 
1.03 

1.02 

1.00 

.98 

.95 

1.04 

1.08 
1.06 
1.06 
1.11 
1.86 

1.51 
1.42 
1.81 
1.19 

1.14 
1.16 
1.12 
1.21 
2.55 

2.8 
2.7 
2.6 
2.6 
2.4 

2.65 

2.55 

2.8 

2.1 

2.0 

1.93 
1.81 
1.74 
1.69 
1.69 

1.59 
1.56 
1.54 
1.50 
1.54 

1.71 
1.78 
1.60 
1.62 
1.58 
1.56 

1.54 
1.51 
1.40 
1.46 
1.46 

1.48 
1.48 
1.45 
1.45 
1.45 

1.42 
1.40 
1.40 
1.88 
1.86 

1.82 
1.30 
1.30 
1.31 
1.86 

1.41 
1.49 
1.56 
1.32 
1.49 

1.42 
1.86 
1.31 
1.50 
1.62 

1.69 

2, 

1.68 

1, 

1.64 

4    

0.8 

1.50 

ft 

1.46 

1 

1.45 

7            

1.42 

8 

.8 

.88 

1.40 

9 

1.40 

10 

1.38 

U 

U 

11 

.85 
.78 

1.38 
1.35 
1.32 

14 

1.32 

15. 

.8 

.88 

1.31 

w. 

1.30 

17 

1.39 

18. 

19 

.06 

1.28 
1.24 

». 

1.22 

a 

1.21 

a. 

.88 

.88 

1.51 

s 

1.18 

M 

1.12 

28. 

J6. 

.OS 

1.06 
1.11 

87 

1.16 

38 

1.16 

38 

.86 

1.19 

80. 

1.19 

u 

1.16 

Nofi.~Di90faar8«  nUtloD  afltoted  by  loe  aboat  Jan.  1  to  Mar.  81. 
56525'— W8P  354—10 2 
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18  8UBPACB  WATBB  SUPPLY,  1913,  PABT  IV. 

DaUy  dUcharge,  in  uamdrfui^  of  Poplar  Rwer  at  LuUen,  Minn,  ^  for  19  JS, 


Dty. 

Ape. 

MV. 

JtaM. 

July. 

Aug. 

60PL 

Oct 

Not. 

Dw. 

1 

19 
19 
19 
19 
19 

19 
19 
19 
19 
19 

20 
21 
24 
80 
58 

129 
240 
VD 
266 

240 

228 
240 
296 
896 
480 

860 
280 
216 
190 
179 

168 
160 
160 
169 
160 

141 
119 
118 
100 

89 

80 
89 
97 
99 
122 

190 
202 
190 
168 
143 

190 
296 
280 
240 
190 

168 
169 
150 
160 
150 
148 

189 
148 
150 
150 
160 

283 
265 
228 
203 
190 

150 
141 
186 
189 
182 

126 
124 
118 
182 
150 

186 
122 
118 
99 

89 

80 
106 
159 
146 
122 

100 
88 
71 
66 

188 

179 
150 
148 
184 
122 

100 
168 
203 
168 
189 

119 
108 
98 
80 
80 

73 
66 
59 
58 
50 

50 
50 
47 
43 
89 
53 

70 
58 

50 
47 
40 

85 
82 
87 
42 
86 

84 
84 
84 
84 
82 

81 
29 
29 
27 
38 

75 
78 
60 
54 
40 

88 
29 
82 
44 
89 
35 

84 
82 
80 
82 
47 

44 
87 
38 

31 
81 

40 
89 
34 
38 
26 

26 
24 
28 
22 
36 

29 
28 
28 
31 
56 

73 
62 
49 
37 
035 

83 

34 
32 
39 
280 

860 
326 
396 
365 
340 

310 
•380 
316 
168 
150 

186 
U8 
106 
99 
99 

86 
80 

78 
72 
78 

103 
113 
99 

89 
88 
80 

78 
73 
71 
67 
66 

7D 
70 
66 
66 
66 

02 
60 
60 
58 
65 

50 
48 
48 
49 
55 

61 
71 
80 
50 
71 

03 
55 

49 
72 

89 

99 

2 

97 

8 

93 

4 

73 

6 

67 

t 

66 

7 

62 

8     

60 

g 

60 

10 

58 

11 

58 

12 , 

54 

18 

50 

14 

50 

15 

49 

16 

48 

17 

47 

18..: 

46 

19 

43 

20 

40 

21 

39 

22 

«88 

28 

86 

24 

82 

25 

27 

20 

31 

27 

34 

28            

34 

29 

37 

80 

37 

8i:::::::::::::::::::::::::;: 

?5 

o  Interpolated. 

Note.— Discharge  computed  from  a  f^ly  well  defined  rating  curve. 

Discharge  estimated,  because  of  ice,  from  gage  heights,  two  discharge  measursmeots,  observer^ 
Old  climatologic  records,  as  follows: 
Jan.  1  to  31, 108ecood4eet;  Feb.  1  to  28, 9  secood-f^:  Kte.  1  to  31, 8  seoood-feet. 

Monthly  dMkorge  ofPoplm  River  at  LtUteny  Minn,,  for  19 IS. 
[Drainage  area,  144  square  mfles.] 


Discharge  faisecood-feet 

Run-Off 
(depth  In 
fncnes  on 
drainage 

•rea). 

Accu- 
racy. 

Month. 

--^- 

Mtn«Tnnm, 

Mean. 

Per 
square 
mOe. 

January - , 

10 
9 
8 

144 

166 

147 
97.4 
41.2 
36.5 

147 
68.3 
5L5 

aooo 

.003 
.066 
LOO 
1.08 
1.03 
.676 
.386 
.347 
LQ3 
.440 
.368 

a06 
.06 
.06 
L13 
1.34 
L14 
.78 
.38 
.38 
1.18 
.49 
.41 

C. 

February , .  r ,  r 

C. 

March..:  

C. 

April 

480 
296 
266 

202 
78 
73 

300 
89 
99 

19 
80 
80 
39 
27 
22 
32 
48 
27 

B. 

kSy.:::::. ::..::: ....: 

A. 

June    ...                ..,...-,.,-,-,,.,,.., 

A. 

July 

A. 

August 

B. 

September 

A. 

October 

B. 

November 

B. 

December 

B. 

The  year 

480 

78.0 

.538 

7.17 

NOTB. 


footnote  to  table  of  dally  discharge. 


BEAVER  BAT  BIYEB  AT  BEAVER  BAT,  MINN. 


Location. — At  bridge  at  Beaver  Bay,  a  few  hundred  yards  aboye  mouth  of  river. 
Becords  available.— July  26,  1911,  to  December  31,  1913. 
Drainage  area. — 120  square  miles. 
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Osge. — Chain  gage  on  steel  highway  bridge,  April  22, 1912,  at  same  section  and  datum 
as  staff  gage  used  July  26, 1911,  to  April  9, 1912.  Gage  read  once  daily  to  quarter- 
tenths.  Limits  of  use:  Hundredths  below  2.0,  half-tenths  from  2.0  to  3.0,  and 
tenths  above  3.0  feet. 

Control. — Permanent;  solid  rock. 

Winter  flow. — ^Affected  by  ice.    Measurements  made  to  determine  winter  discharge. 

Be^olation.— None. 

Aoeoracy. — ^At  times  of  exceptionally  high  sea  on  Lake  Superior  a  bar  is  formed 
which  causes  backwater  at  the  gage,  lasting  as  long  as  the  hig^  sea  is  running. 
When  the  lake  becomes  normal  the  water  washes  through  the  bar  and  the  regular 
rating  curve  applies,  llie  discharge  rating  curve  used  for  1913  differs  above  87 
second-feet  (gage  hei^t  2.0  feet)  from  that  used  for  1912.  The  rating  curve  for 
1913  applies  to  1912,  and  estimates  of  discharge  for  that  year  as  published  in  Water- 
Supply  Paper  324  should  be  revised  to  new  rating  curve,  which  gives  the  smaller 
discharge,  llie  maximum  difference  between  the  two  curves  is  about  10  per 
cent  and  occxirs  at  gage  hei^t  2.6  feet. 

Disdiarge  meaturemenU  of  Beaver  Bay  River  at  Beaver  Bay,  Minn,,  in  1913, 


Date. 

M^t 

Dto- 

Jtn.   14S 

8.  B.  Soal^ 

Ftet. 
0.47 
2.fi6 
2.65 

2.1 

Inn^  116 

...do 

180 

lie 

do 

188 

•  Complete  Joe  oorer  at  gage  bridged  across  the  stream,  not  touching  the  water  surfooe. 
»  Meaeaiement  made  from  a  boat  at  a  section  about  700  feet  below  gage, 
e  Meaeufemeiit  made  from  a  boat  at  a  section  about  200  feet  below  gage. 

Daily  gage  height^  in  feet,  of  Beaver  Bay  River  at  Beaver  Bay,  Minn,  j  far  1913, 
[Loois  Lomtson,  observer.] 


Day. 

Jan. 

Feb. 

Har. 

Apr. 

M.,. 

Jmie. 

July. 

Aug. 

Sept 

Oct 

Not. 

Dec. 

2.8 
3.9 
8.0 
3.9 
3.8 

3.7 
2.5 
2.4 
2.3 
2.2 

2.0 
2.2 
2.25 
2.25 
3.2 

3.5 

3.3 

2.0 

2.65 

2.7 

4.6 
4.7 
4.2 
8.5 
3.2 

2.8 

2.6 

2.55 

2.4 

2.5 

8.0 

3.95 
8.0 
3.8 
3.6 
4.0 

4.7 
4.8 
4.0 
3.7 
2.9 

2.6 
2.4 
2.2 
2.2 
2.2 

1.98 

1.90 

1.70 

2.3 

2.6 

2.3 

2.2 

1.90 

1.82 

1.66 

1.80 

2.06 

2.4 

2.25 

1.98 

1.75 
1.50 
1.35 
1.50 
2.65 

2.8 
2.4 
2.5 
2.6 

"2.'65* 

2.8 
2.9 
2.7 
2.3 
2.2 

1.96 

2.1 

1.88 

1.65 

1.48 

1.48 
1.48 
1.73 
1.38 
1.28 
2.15 

1.96 
1.78 
1.43 
1.33 
1.08 

1.01 
1.08 
1.08 
.96 
1.08 

1.13 
1.38 
1.43 
1.33 
1.23 

1.13 
.98 
1.13 
1.13 
1.53 

1.55 
2.2 
3.35 
1.73 
1.33 

1.08 
1.03 
1.13 
1.06 
1.05 
1.03 

0.92 
.82 
.90 
1.50 
L77 

1.72 
1.97 
1.77 
1.42 
2.25 

3.7 

3.45 

3.1 

3.1 

1.72 

1.52 
1.30 
1.12 
.92 
1.12 

1.72 
1.62 
1.32 
1.42 
1.97 

2.25 

2.1 

2.06 

1.95 

1.62 

1.42 
1.44 
1.47 
3.2 
4.6 

4.2 
4.0 
3.9 
3.7 
5.4 

4.9 
4.3 
8.9 
8.5 
8.3 

2.9 

2.5 

2.2 

1.95 

2.0 

2.05 
1.96 
1.9 
1.9 
1.9 

2.5 
2.8 
1.96 
2.15 
2.0 
1.75 

1.97 
1.77 
1.72 
1.67 
1.87 

1.77 
1.72 
1.92 
1.72 
1.92 

2.25 
1.7 
1.57 
1.42 
1.33 

1.82 
1.87 
1.43 
1.47 
1.62 

1.82 
1.92 
2.05 
1.97 
2.0 

1.92 
1.87 
1.77 
1.82 
1.97 

2.35 

3.0 

3.3 

2.8 
2.0 
8.1 

3.3 

2.5 

1.03 

1.60 

1.15 

2.0 
3.0 
3.5 
4.1 
5.5 

6.7 
7.0 
7.0 
5.0 
5.2 

6.0 
4.9 
4.0 
5.2 
5.0 

8.8 

3.5 

3.2 

2.06 

2.8 

3.3 

2.0 

1.0 

-a  80 

-a  18 

1.87 

1.82 

2.7 

.68 

2.45 

1.67 

11 

1.68 

12 

1.53 

u 

-.60 

.15 

1.87 

14    

.47 

1.33 

15 :, 

1.37 

lA 

.58 

1.33 

17                 .  .. 

1.17 

Ig 

1.13 

19 

1.17 

20       

-.10 

.15 

1.43 

21 

1.92 

22 

1.82 

28  ..             

.10 

1.42 

24 

1.22 

25 

.97 

26 

1.67 

27 

-.60 

.38 

1.57 

28 

29 

1.67 

ao 

.03 

11 

1.17 

Non.— Disdiarge  relatioa  affected  by  ice  Jan.  1  to  about  Apr.  5,  and  about  Dec.  26-31. 

Digitized  by  VjOOQ IC 


20  8UEFACB  WATBB  SUPPLY,  1W8,  PABT  IV. 

Daily  discharge  ^  in  second-feet,  of  Beaver  Bay  River  at  Beaver  Bay,  Minn.,  for  191S, 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

D«L 

1.. 

230 
266 
286 
256 
230 
306 
160 
140 
134 
110 

87 
110 
117 
117 
350 

466 
385 

255 
192 
306 

045 
990 
765 
466 
350 

330 
180 
170 
140 
160 
285 

370 
285 
230 
180 
676 

990 

675 
645 
256 

180 
140 
110 
110 
110 

85 
77 
59 
124 
180 

124 
110 
77 
60 
55 

67 
92 
140 
117 
85 

63 
44 
36 
44 

192 

230 
140 
160 
180 
180 

180 
190 
190 
190 
192 

230 
256 
205 
124 
110 

85 
08 
75 
55 
43 

43 
43 
61 
37 
•     32 
104 

86 

61 
40 
34 
22 

21 
22 
22 
30 
34 

36 
37 
40 
34 
30 

36 
30 
36 
36 
46 

48 
110 
132 
61 
34 

24 
22 
26 
23 
23 
22 

10 
16 
18 
44 
66 

61 
84 
65 

39 
117 

205 
150 
08 
98 
61 

45 
33 
36 
10 
26 

61 
53 
34 
30 
84 

117 
98 
92 
82 
53 

30 
40 
42 
350 
945 

765 
675 
680 
545 
1,300 

1,080 
810 
630 
466 
385 

255 
160 
110 
82 

87 

92 

82 
77 
77 
77 

100 
124 
82 
104 
87 
63 

84 
66 

61 
57 

74 

65 
61 
79 
61 

79 

117 
59 
40 
30 
34 

34 
36 
30 
42 
53 

60 
79 
92 
84 
87 

79 
74 
65 
60 
84 

133 

2 

134 

8 

110 

4 

87 

6 

77 

0 

134 
160 
79 
44 

27 

87 
285 
466 

720 
1,350 

1,890 
2,020 
2,020 
1580 
1,220 

1,120 
1,080 
1,080 
1,220 
1,120 

585 
466 

350 
270 
280 

74 

7 

60 

8 

206 

9 

150 

10 

75 

11 

58 

12 

45 

18 

30 

14 

34 

16 

33 

16 

30 

17 

28 

18 

36 

19 

28 

20 

39 

21 

79 

22 

69 

23 

39 

24 

30 

25 

20 

20 

30 

27 

20 

28 

20 

29 

20 

80 

20 

31 

30 

Non.— Discharse  computed  from  a  rating  curve  well  defined  below  285  second-feet  (gage  height  3.0  feet) 
and  poorly  defhied  above  that  point.  Disdiarge  July  10-14  estimated.  Discharge  estimated,  because  of 
ice,  nom  gage  heights,  one  discharge  measurement,  observer's  notes,  climatologic  records,  and  dischsfge 
of  adjacent  areas,  as  follows:  Jan.  1-31, 3  second-feet;  Feb.  1-28, 1  second-foot;  Mar.  1-31, 2  second-feet,  varr- 
ing  from  about  1  to  4  second-feet;  Apr.  1-6, 50  second-feet;  Dec.  26-31, 20  second-feet  See  "Aocoracy "  in 
station  description. 

Monthly  discharge  of  Beaver  Bay  River  at  Beaver  Bay,  Minn.,  for  191S. 
[Drafaiage  area,  120  square  mUes.) 


Discharge  hi  second-feet. 

Run-ofl 
(depth  in 
inches  on 
drainage 

Aeon- 
racy. 

Mooth. 

'^f^'yinrnm , 

Iftnlmiitn. 

Mean. 

Per 
square 
mile. 

January 

OS 

•  1 

•  2 
660 
289 
242 
128 

88.3 
66.7 
386 
65.7 
57.8 

0.025 
.0063 
.017 

5.50 

2.41 

2.02 

1.02 
.319 
.566 

2.80 
.548 
.482 

0.08 

.009 

.03 

6.14 

2.78 

2.25 

1.18 

.37 

.62 

8.23 

.61 

.56. 

C. 

Febnuuy 

C. 

Hanii 

C. 

April 

2'S2 

000 
1,040 
255 
182 
205 
1,300 
117 
205 

27 
87 
55 

32 
20 
16 
89 
34 

C. 

iiK:....: : 

B. 

Jxxn^, ,                  

B. 

July 

B. 

August 

A. 

September 

A 

October 

B. 

November 

A. 

Peoembw. . . , ,  - 

B. 

The  year 

2,020 

157 

1.81 

17.80 

a  Estimated. 
Note.— See  footnote  to  Uble  of  daily  discharge. 

ST.  LOUIS  EIVBR  NEAR  THOMSON,   MINN. 

Location.— In  sec.  11,  T.  48  N.,  R.  16  W.,  just  below  tailrace  of  the  Great  Northern 

power  house,  3  miles  east  of  Thomson. 
Records  available.— October  5,  1909,  to  December  31,  1913. 
Drainage  area. — 3,420  square  miles. 
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Gage. — Chain  gage  read  four  times  each  day  (except  Sunday),  at  8  and  11  a.  m.,  2 
and  5  p.  m. ;  average  of  four  readings  taken  as  the  mean  for  the  day.  Limits  of 
use:  Hundredths  below  0.0,  half-tenths  from  0.0  to  1.5,  and  tenths  above  1.5  feet. 

Control. — PracticaUy  permanent  at  low  stages;  at  high  stages  may  shift  slightly. 

BftMhazsT®  zneasurementB. — ^Made  from  cable  1,500  feet  below  gage. 

Whiter  flow. — During  January,  February,  and  March  ice  renders  the  gage  heights 
useless  as  indication  of  discharge.  Flow  for  these  months  estimated  from  amount 
of  water  passing  through  turbines  of  Great  Northern  Power  Co. 

Regulation. — ^The  flow  at  the  station  is  to  a  certain  extent  regulated  by  reservoirs 
above.  The  dam  at  Thomson  is  designed  to  hold  24  hours'  supply  of  water  for 
the  power  plant,  and  logging  dams  control  the  discharge  from,  a  large  part  of  the 
entire  area  above  the  station.  Gage  heights  show  considerable  fluctiiations 
caused  by  operation  of  turbine  gates  at  power  plant,  which  is  operated  on  a  24-hour 
schedule  though  with  varying  load. 

Aoeuraey. — Open-water  estimates  subject  to  errors  due  to  fluctuation  in  stage  caused 
by  operation  of  power  plant.  Daily  range  in  stage  is  not  great,  however,  and  it 
is  believed  that  errors  will  compensate  for  a  mon&,  so  that  the  monthly  averages 
should  be  accurate  within  10  per  cent.  Accuracy  of  records  furnished  by  the 
power  company  not  known. 

Cooperation. — Gage  heights  throughout  the  year  and  records  of  flow  when  ice  affects 
discharge  relation  furnished  through  courtesy  of  Great  Northern  Power  Co., 
Duluth. 

Diieharge  meaaurements  of  St.  Louis  River  near  Thorason,  Minn.,  in  191S. 


Dftte. 

Hydiognphflr. 

he^t 

Dto. 
charge. 

Apr.  16 

S.  B.  Soii)6 

Feet. 
3.32 
2.18 

8ec.-fi. 
4,130 
2,360 

sJJt. 

B.  J.  Petenoo 

I>aily  gage  height,  in  feet,  of  St.  Louis  River  near  Thomson,  Minn.,  for  19  IS. 


Day. 

Apr. 

May. 

Jnne. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

I 

0.4 
.S5 

.7 

.76 

1.2 

1.6 
1.8 
2.0 
2.2 
2.2 

2.1 
2.2 
2.4 
X8 
3.0 

3.2 
3.6 
3.6 
3.6 
3.4 

3.4 
3.6 
3.0 
3.0 
6.6 

6.6 
6.4 
5.4 
5.8 
5.2 

4.7 
4.3 
4.1 
4.6 
3.0 

3.0 
^.3 

'     *3.*2* 
8.6 

3.5 
2.8 
2.6 
2.7 
3.3 

3.1 
4.1 
5.3 
4.5 
4.6 

5.4 
5.7 
5.0 
5.1 
5.5 

4.6 
4.7 
3.0 
5.2 
3.8 
4.1 

4.2 
3.4 
3.5 
4.0 
3.7 

4.4 

5.5 
5.0 
5.5 
4.6 

4.6 
4.4 

4.1 
3.8 
3.8 

3.3 
2.0 
2.6 
2.6 
2.8 

2.0 

2.8 
3.3 
2.5 
2.8 

2.8 
2.0 
3.8 
3.7 
3.1 

3.6 
3.0 
•3.1 
2.0 
3.6 

4.2 
4.4 

3.5 
3.3 
3.0 

2.8 
3,2 
3.8 
4.7 
4.3 

4.0 
5.1 
6.0 
5.0 
6.6 

6.0 
4.7 
4.2 
3.8 
3.5 

3.1 
3.3 
3.4 
3.0 
3.1 
2.7 

2.6 
2.7 
2.3 
2.3 
2.0 

2.0 
1.6 
1.7 
1.8 
1.7 

1.7 
1.8 
1.6 
1.5 
1.4 

"'i'.kk' 

1.3 
1.3 

1.3 
1.2 
1.2 
1.2 
1.8 

1.5 

1.7 
1.5 
1.6 
1.5 
2.7 

1.8 
1.0 
2.1 
2.2 
2.1 

2.0 
1.0 
2.0 
1.8 
1.7 

1.8 

1.6 

1.5 

1.45 

1.8 

1.5 
1.5 
1.35 
1.6 
1.4 

1.45 

1.4 

1.8 

1.8 

1.8 

1.6 
1.8 
1.6 
1.7 
1.7 

1.7 

2 

1.7 

3 

1  8 

4 

1.7 

5 

1.8 

6 

1  6 

7 

*     "2.'3" 
2.6 
2.6 

2.7 
2.5 
2.6 
2.5 
2.5 

2.1 
1.0 
1.8 
1.8 
1.5 

1.4 
...... ^. 

1.2 
1.2 

1.6 
1.6 
1.7 
1.7 
1.8 

4.0 
4.2 
4.7 
4.7 

4.0 
4.7 
4.4 
4.5 
4.1 

3.0 
3.0 
3.4 
3.2 
2.8 

2.7 
2.4 
2.2 
2.4 
2.3 

2.4 
2.4 
2.4 
2.3 
2.3 
1.8 

1  6 

8 

1.1 

9 

10 

1.1 

U 

1  36 

12 

1  25 

13 

1  25 

14 

1.15 

15...:::  :::::::::::::: 

1  \ 

16 

1.1 
.96 
.8 
76 

17 

18....                    .       .     .. 

W 

20 

.6 

.4 
.6 
.65 
.6 
.4 

.4 
.35 

21... 

32 

23... 

24 : ".. .: 

26.... 

26... 

27....:  

28 :::::::..:.:..:..::. 

29 

.6 
.6 

30...           

21 :...:::::.:::::::::::: 
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Daily  discharge,  in  Bectrnd-feei,  of  St,  Louis  River  near  Thomson,  Minn.,  for  1913. 


Day. 


Jan. 


Feb. 


Apr. 


May. 


Jona. 


July. 


Aug. 


Sapt 


Oct 


Not. 


D«e. 


1. 
2. 
3. 
4. 
5. 

6. 
7, 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
26. 

26. 
27, 

28. 
20. 

ao. 

31. 


836 

828 
367 
373 
366 

344 
324 
328 
290 
310 

315 
218 
327 
326 
328 


348 
346 
336 

362 
382 
304 
316 
304 

324 
336 
347 
338 
347 


860 
846 
817 
826 
318 

811 
340 
823 
360 
830 

346 
858 
864 

366 


402 
411 
426 


488 

461 
449 
430 
409 

871 
342 
878 


870 
366 
364 
866 
337 

373 
876 
877 
374 
846 

363 
317 
361 
332 
366 

899 

321 
839 
338 
340 

338 

801 
861 
342 


882 
813 
316 
327 
393 
389 


630 
636 
740 
780 
1,180 

1,600 
1,830 
2,070 
2,340 
2,340 

2,200 
2,340 
2,620 
3,220 
3,640 

8,880 
4,640 
4,440 
4,440 
4,250 

4,260 
4,440 
5,260 
5,260 
9,160 

9,410 
8,880 
8,880 
9,090 
8,370 


7,080 
6,140 
6,600 
6,840 
6,260 

6,260 
4,060 
03,070 
3,880 
4,640 

4,440 
3,220 
2,700 
3,060 
4,060 

3,  no 

5,600 
8,630 
6,600 
6,600 

8,800 
9,670 
10,200 
8,110 
9,160 

6,840 
7,060 
6,260 
8,370 
6,060 
6,600 


6,910 
4,260 
4,440 
6,470 
4,840 

6,370 
9,150 
7,860 
9,150 
6,840 

6,840 
6,370 
5,600 
6,060 
6,060 

4,060 
3,380 
2,910 
2,910 
3,220 

3,380 
3,220 
4,060 
2,760 
3,220 

3,220 
8,380 
6,060 
4,840 

8,no 


4,440 
3,640 

3,  no 

3,380 
4,640 

5,910 
6,370 
4,440 
4,060 
3,540 

3,220 
3,880 
6,060 
7,060 
6,140 

6,470 
8,110 
10,200 
10,200 
9,410 

7,860 
7,060 
5,910 
6,060 
4,440 

3,  no 

4,060 
4,250 
3,640 

8,  no 

3,060 


2,010 
3,060 
2,480 
2,480 
2,070 

2,070 
1,610 
1,720 
1,830 
1,720 

1,720 
1,830 
1,500 
1,500 
1,390 

«1,400 

al,600 

1,700 

1,280 

1,280 

1,280 
1,180 
1,180 
1,180 
1,280 

1,600 


2,480 
2,910 
2,760 

3,060 
2,760 
2,910 
2,760 
2,760 

2,200 
1,950 
1,830 
1,830 
1,500 

1,300 
1,280 
1,180 
1,180 
1,180 

1,610 
1,610 
1,720 
1,720 
1,830 


1,720 
1,600 
1,610 
1,600 
3,060 

14,200 
6,470 
6,010 
7,060 
7,080 

7,690 
7,080 
6,370 
6,600 
6,690 

6,200 
5,260 
4,250 
3,880 
3,220 

3,060 
2,620 
2,340 
2,620 
2,480 

2*22 
2,620 

2,630 

2,480 

2,480 

1,830 


1,880 
1,960 
2,200 
2,840 
2,200 

2,070 

iloso 

2,070 
1,830 
1,720 

1,880 
1,610 
1,600 
1,440 
1,830 

1,600 
1,600 
1,340 
1,610 
1,300 

1,440 
1,390 
1,830 
1,830 
1,830 

1,610 
1,830 
1,610 
1,720 
1,720 


1,790 
1,730 
1,S» 
1,720 
1,S30 

1,610 
1,610 
1,000 
>1,000 
1,000 

1,840 
1,290 
1,290 
1,140 
1,000 

1,000 
965 
820 
780 
670 

530 
670 
706 
670 
530 


500 

•  550 
600 
670 
670 


•  Dtoetaarga  Intarpolated. 

Nora.— Dafly  dischana  oompatad  fkrom  a  ratiiig  conra  wall  daflnad  batwacn  630  and  10.400  aeoomd^aat 
(gaga  heights  0.4  and  6.0  feet).  Discharge  Jan.  1  to  Mar.  31.  famished  by  the  Great  Nortbam  Power  Co. 
Disohaive  Aug.  27  to  Sapt.  7,  estimated  oy  comparison  with  rainCUl  records  as  follows:  Aog.  37-n,  1,600 
second-feet;  Sept.  1-7, 1,800  second-feet. 


Monthly  discharge  of  St,  Louis  River  near  Thomson,  Minn,,  for  19 IS, 
pntinaga  area,  3,420  square  mlles.1 


Mooth. 


DischarKe  in  seooiKMieet 


Maximnm. 


Per 


RmK>a 
(depth  in 
inches  on 
drainage 
area^ 


Aooa- 
racy. 


Janoary 

Febnuffy 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


873 
488 

398 
9,990 

10,200 
9,150 

10,200 
3,060 
3,060 
7,590 
2,340 
1,830 


218 

311 

801 

530 

2,760 

2,760 

3,060 

1,180 

1,180 

1,500 

1,340 

600 


329 
377 
848 
4,060 
6,000 
4,880 
5,340 
1,600 
1,970 
3,940 
1,750 
1,040 


a096 
.110 
.102 
1.18 
1.76 
1.43 
1.66 
.494 
.676 
1.15 
.512 


10,200 


218 


2,660 


.778 


an 
.u 

.12 

1.82 

9.02 

1.00 

1.80 

.67 

.64 

1.88 

.67 

.36 


10.64 


NoTB.— See  footnote  to  table  of  daily  discharge. 


Digitized  by 


Google 


STREAMS  TBIBUTAB7  TO  LAKE  BUFEBtOIU 


2d 


WHTTEFACB  BIYEB  BSLOW  MEADOWLANDS,   MINN. 

Location. — ^About  2)  miles  below  gaging  station  on  Whiteface  River  at  Meadowlands, 
half  a  mile  below  the  beginning  of  decided  rapids,  and  about  10  miles  above  con- 
fluence of  Whitefoce  and  St.  Louis  rivers. 

Becords  available.— April  28, 1912,  to  December  31, 1913. 

Braina^  area. — 446  square  miles. 

Oage. — Chain  gage  attached  to  two  trees  on  left  bank  read  daily,  morning  and  evening, 
to  quarter-tenths.    Limits  of  use:  Half-tenths  below  3.5  and  tenths  above  3.5  feet. 

Oontrcl. — ^Heavy  gravel  and  rocks;  probably  permanent. 

Djaeharge  xneaanrenientB. — ^Made  by  wading  or  from  the  highway  bridge  in  sec. 
14,  T.  53  N.,  R.  19  W.,  near  the  gage  of  the  abandoned  station  on  Whiteface  River 
at  Meadowlands. 

Wmter  flow. — ^Aifected  by  ice;  observations  discontinued. 

Begnlation. — The  flow  is  controlled  to  a  large  extent  by  logging  dams  above.  The 
operation  of  gates  at  these  dams  causes  fluctuations  in  gage  heigjits  amounting  to 
several  feet  at  the  gage  section.  Few  logs  lodge  below  the  station,  so  that  back- 
water from  logs  is  seldom  present. 

Accuracy. — Estimates  good  except  as  affected  by  ice. 


Diatkarge  nuasurements  of  WkiU/ace  River  below  Meadowlands,  Minn,,  in  -idlS. 

Btta. 

Hydiognphcr. 

Qace 
height 

Dto. 
charge. 

JQW    4 

W.  O.HoTt 

FuL 
4.42 
4.19 

atc-ft, 
825 

8tpt.ll 

B.J.Petencm 

G04 

Daily  gage  height,  in  feet,  of  WkiUface  River  below  Meadowlands,  Minn,,  for  19  IS, 
[A.  A.  Joohim,  observer.] 


Day. 

Apr. 

May. 

June. 

Joly. 

Ang. 

Sept. 

Oct 

Nov. 

Dec. 

1 

8.7 
4.0 
4.0 
4.0 
4.0 

8.8 
8.8 
8.9 
4.0 
2.45 

2.4 
8.1 
8.6 
8.0 
2.7 

4.1 
4.9 
4.8 
5.0 
5.0 

5.0 
5.7 
5.2 
6.2 

•   4.8 

4.8 
4.6 
8.8 
8.3 
8.5 
4.0 

4.2 
4.0 
4.4 
4.3 
4.2 

5w9 
6.2 
6.1 
6.1 
6.5 

6.1 
5.9 
4.9 
4.4 
4.4 

4.2 
4.0 
8.8 
8.7 

8.8 

8.7 

8.6 

8.5 

8.35 

8.8 

8.3 
8.7 
8.8 
3.8 
8.8 

8.8 
8.6 
8.4 
8.86 
4.0 

4.6 
4.7 
4.7 
4.4 
4.2 

4.1 
4.3 
4.5 
4.5 
4.4 

4.9 
5.3 
5.2 
5.0 
4.8 

4.6 
4.4 

4.2 
4.0 
8.8 

8.8 
3.7 
8.6 
3.5 
3.4 
3.35 

8.8 

8.26 

8.2 

8.1 

8.0 

2.9 

2.85 

2.85 

2.8 

2.8 

2.8 

2.75 

2.8 

2.8 

2.76 

2.75 
Z8 
2.8 
2.75 
2.75 

2.7 
2.7 
2.8 
2.8 
2.8 

2.75 

2.7 

2.6 

2.6 

2.55 

Z6 

2.4 

2.45 

2.35 

3.8 

4.6 

4.5 
4.4 

4.2 
4.0 
8.8 

4.2 
4.0 
8.9 

8.8 
3.6 

8.5 

8.36 

3.25 

8.15 

3.1 

8.05 

2.9 

2.86 

2.9 

8.0 

8.25 

3.25 

8.25 

8.2 

3.15 

8.15 

8.15 

8.15 

3.6 

4.4 

4.9 
5.1 
5w2 
5.1 
5.2 

5.5 
5.3 
5wl 
5.0 

4.8 

4.5 
4.3 
4.1 
3.9 

3.8 

3.6 
3.6 
3.6 
8.4 
3.85 

3.45 

8.6 

8.5 

8.4 

8.45 

8.6 

8.7 

8.35 

3.3 

3.2 

8.16 

8.2 

8.2 

8.15 

3.0 

3.2 

8.5 

8.3 

8.16 

8.1 

3.05 

2.8 
2.8 
Z8 
2.9 
8.2 

2.95 

8.1 

2.95 

2.8 

2.96 

8.1 

3.0 

2.9 

2.96 

8.0 

8.0 

2 

8.0 

1 

3.05 

4 

8.05 

5 

3.0 

ft 

2.95 

7 

2.9 

8 

3.2 

9 

10 

U 

lot. 

12 

13 

Z5 
Z5 
2.4 

2.7 
3.2 
8.7 
4.0 
4.1 

4.1 
8.9 
8.8 
4.0 
4.6 

4.5 
4.8 
5.2 
4.4 
4.0 

14 

15 

16 

17 

U 

19 

29 

21 : 

22 

23 

24 

25 '. 

26 

27 

ft 

2B 

39..... 

21 
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24  SUBPACE  WATER  SUPPLY,  1913,  PABT  IV. 

Dailp  dMiarge,  in  ucomd-Jui^  of  WhUe/ace  River  below  Meadowlandtf  Minn.^  for  191S. 


D»y. 

Apr. 

itoy- 

June. 

Jnlj. 

Atif. 

Bipt. 

Oet 

Nor. 

DiC 

1 

474 
618 
618 
618 
613 

316 
519 
565 

613 
104 

vr 

250 
431 
230 
145 

662 
1,120 
1,060 
1,180 
1,180 

1,180 
1.680 
1,880 
1,320 
i;060 

1,050 
932 
316 
316 
890 
613 

712 
613 
816 
712 
712 

1,830 
2,050 

Tmo 

1,080 
2,280 

1,080 

1,820 

1,120 

816 

816 

712 
613 
519 
474 
519 

474 
431 
800 
334 
316 

316 
474 
519 
519 
519 

510 
431 
352 
334 
613 

9S2 
903 

902 
816 
712 

663 
763 

872 
872 
816 

1,120 
1300 
1,330 
1,180 
1,060 

932 
816 
712 
613 
519 

519 
474 
481 
890 
352 
884 

316 
200 
282 
250 
230 

103 
180 
180 
167. 
167 

167 
156 
167 
167 
156 

156 
167 
167 
156 
156 

145 
145 
167 
167 
167 

156 
145 
136 
136 
118 
126 

97 
104 

03 
519 
982 

872 
816 
712 
613 
519 

712 
613 
565 

519 
431 

300 
334 
300 
366 
360 

235 
103 
180 
103 
230 

3B0 
30O 
30O 
383 
266 

266 
266 
266 
431 
816 

1,120 
1250 
1320 
1250 
1,330 

1,580 
1300 
1,250 
1180 
1,050 

872 
763 
663 
565 
519 

431 
800 
300 
352 
334 

371 
481 
800 
352 
371 
431 

474 
384 
316 
383 
206 

283 
283 
266 
230 
283 

390 
316 
266 
360 
235 

167 
167 
167 
192 
282 

206 
250 
206 
167 
206 

250 
230 
102 
206 
230 

330 

2 ^ 

330 

3 

8» 

4 

386 

5 

23D 

6 

306 

7 

103 

g....         

9 

10 

11 

12 

13 

14 

110 
110 
97 

145 
282 
474 
613 
662 

662 

565 

519 
618 

872 

872 

1.060 

1.320 

816 

618 

15 

16 

17 

18 

19 

20 

21 

22 

28 » 

24 

25 

25 

27 

28 

29 

30 

31 

NoTK.— Discharge  oompated  from  a  weU-dafined  rating  curve.  Discharge  Deo.  8  to  31  estimated,  because 
of  ice,  from  gage  heights,  observer's  notes,  dimatoiodo  records  and  disdiarge  of  adjaoeot  drainage  ar  ~ 
300  second-feet,  varying  from  about  150  to  250  second-feet. 

Monthly  discharge  of  WhiUface  River  below  Meadowlands,  Minn.,  for  2913. 
[Drainage  area,  446  square  mfles.] 


Month. 


Discharge  In  seoood-feet. 


Maximum. 


Mean. 


Per 
square 
mile. 


Rnnmff 
(depth  in 
tncneson 
drainage 
area). 


Aoeo- 
raoy. 


Aprfl  (13-30). 

f*y 

June 

July 

August 

September... 

October 

November... 
December 


1,330 

1.680 

2.280 

1.390 

316 

933 

1.530 

474 


97 
97 
316 
334 
118 
92 
366 
167 


578 
605 
913 
736 
176 
404 
730 
352 
204 


L30 
L56 
3.04 
L66 
.396 
.906 
1.61 
.565 
.457 


0.87 

LOO 

2.28 

LOO 

.46 

LOl 

L86 

.68 

.53 


OLOQUET  BIVEB  AT  INDEPENDENCE,  MINN. 

Location.— In  sec.  26,  T.  52  N.,  R.  17  W.,  at  highway  bridge  at  Independence  port 

office,  just  below  a  small  tributary  entering  from  the  north. 
Beoords  available.— Jime  28,  1909,  to  December  31,  1913. 
Drainage  area. — 698  square  miles. 
Oage. — Vertical  staff,  read  daily,  morning,  noon,  and  evening  to  quarter-tenths. 

Limits  of  use:  Hundredths  below  4.0,  half -tenths  from  4.0  to  6.0,  and  tenths 

above  6.0  feet. 
Control. — Practically  permanent  except  when  obstructed  by  log  jams. 
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DiBeharge  xneasurementB. — ^Bdade  from  bridge. 

IHnter  flow. — Affected  by  ice.  From  January  I  to  April  19  the  monthly  mean  has 
been  based  on  the  discharge  at  the  outlet  of  Fish  Lake  reservoir  on  Cloquet  River, 
in  sec.  15,  T.  52  N.,  R.  15  W.,  and  from  Island  Lake  reservoir  on  Beaver  River,  in 
sec.  29,  T.  52  N.,  R.  15  W.,  plus  10  second-feet. 

Begtilation. — Cloquet  River  is  used  extensively  for  log  driving,  and  the  run-off 
from  by  far  the  greater  part  of  the  drainage  area  above  Independence  is  controlled 
by  logging  dams.  This  control  causes  violent  fluctuations  in  the  gage  height 
during  the  day,  amounting  at  times  to  several  feet,  and  consequently  the  mean 
daily  gage  heigjit,  which  is  the  mean  of  the  three  readings  per  day,  can  only  be 
considered  approximate.  The  chief  purpose  of  the  records  is  to  show  the  approxi- 
mate mean  monthly  discharge  and  total  discharge. 

Aeeuracy. — Discharge  relation  at  the  gage  section  affected  by  backwater  from  a  log 
jam  just  below  the  highway  bridge,  April  20  to  Jime  30,  1913.  Winter  records 
good .    For  open-water  accuracy  see  note  under  *  *  Regulation . ' ' 

Cooperation. — Records  of  flow  from  logging  reservoirs  January  1  to  March  31,  1913, 
furnished  by  Great  Northern  Power  Co.,  of  Duluth. 

Discharge  measurements  of  Cloquet  River  at  Independence ^  Minn.^  in  1913. 


D»t«. 

Hydrographer. 

h^t 

Dto. 
charge. 

JOM    4 

W.  O.  Hoy t 

Feet, 
6.68 
6.00 

aec.^. 
849 

8q»t.  10 

B.J.  PeteraoD 

S06 

Daily  gage  height,  in  feet,  of  Cloquet  River  at  Independence,  Minn.,  for  1913. 
[Herbert  Haakeosen,  obeerver.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

7.3 

5.45 

7.7 

6.1 

7.9 

5.9 

7.3 

5.85 

7.5 

7.7 

5.7 
6.35 
6.2 
7.7 
6.25 

5.2 
7.8 
6.5 
5.6 
6.6 

7.9 
8.2 
7.8 
6.2 
6.1 

7.5 
6.4 
7.8 
6.3 
6.5 
8.3 

5.2 
5.0 
7.6 
6.6 
7.6 

7.4 
7.1 
6.9 
6.4 
7.6 

7.4 
6.6 
7.5 
7.5 

7.8 

6.9 
5.6 
4.8 
6.3 
7.7 

7.3 
7.6 
6.4 
7.3 
8.4 

7.9 
8.0 
7.8 
5.0 
7.5 

7.5 
6.6 
6.6 
7.0 
6.2 

5.66 
5.45 
5.3 
4.8 
4.6 

6.1 
5.1 
6.5 
6.6 
6.0 

6.6 
6.3 
6.2 
6.2 
6.3 

6.2 
5.9 
6.1 
5.8 
5.35 

6.2 
6.6 
6.3 
6.1 
5.1 
5.36 

6.5 

5.35 

5.3 

5.0 

5.0 

5.25 

5.5 

5.65 

5.65 

5.3 

5.25 

5.3 

5.05 

5.3 

6.6 

6.2 
5.6 
4.9 
4.85 
4.7 

4.5 
4.4 

4.35 
4.8 
5.3 

6.1 

6.4 

6.5 

4.86 

4.65 

4.5 

4.6 

4.6 

4.65 

4.6 

4.76 

4.9 
4.6 
4.6 
6.9 
6.9 

5.9 
6.8 
5.95 
6.0 
5.9 

5.9 

6.8 

6.8 

6.75 

6.7 

6.66 

6.4 

6.0 

4.8 

4.76 

4.6 

4.55 

4.5 

4.5 

4.5 

'5.5 

4.65 

4.6 

4.75 

5.0 

5.4 
6.7 
6.0 
7.3 
7.3 

7.2 
7.2 
7.2 
7.1 
6.8 

6.9 
6.8 
6.9 
6.8 
6.76 

6.6 
5.6 
6.6 
6.7 
6.8 

5.86 

6.9 

6.7 

6.5 

6.2 

5.2 

6.3 
6.4 
6.5 
5.5 
5.3 

6.3 
5.05 
5.35 
6.2 
6.5 

5.16 

4.6 

4.6 

4.6 

4.6 

4.6 
4.6 
4.6 
4.65 
4.7 

4.9 
4.9 
6.0 
6.0 
6.0 

4.8 
4.7 
4.7 
4.9 
4.9 

4.96 

1 

4.65 

3 

4.4 

4 

5.1 

6 

5.0 

e...        .            

4.9 

7 

4.9 

g 

4.86 

9 

5.15 

10 

6.4 

U 

5.2 

12 

5.4 

13 

6.6 

14 

6.4 

15 

5.4 

11 

6.3 

17 

5.2 

18...                        

6  0 

19 

6.0 

90 

4.1 

4.3 

5.05 

5.05 

6.8 

7.2 

6.8 
6.3 
8.3 
8.4 
7.9 

4  96 

21 

6  1 

22 

6.35 

23 

6  45 

34 

6  45 

25 

5.6 

28 

5.7 

27 

6.8 

28 

29 

30 

31 

_NoTX.— Discharge  relation  affected  by  backvn&ter  from  logjam  about  Apr.  20  to  June  30,  and  by  ice  about 
Dto.  21-31. 
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26  SURFACE  WATEB  SUPPLY,  1913,  PABT  IV. 

DaUp  dMuarge,  in  tecondrfui,  of  Cloquet  River  at  Independence,  Minn.,  for  191S. 


I. 

2. 

3. 

4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12.. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

25. 
27. 
28. 
20. 
30. 
81. 


D»y. 


Apr. 


64 

82 

248 

221 

1,000 

1,300 

1,000 
630 
2,160 
2,240 
1,840 


M«y. 

Jane. 

July. 

Aug. 

8«pt. 

Oct, 

Nov. 

1,380 

262 

2,670 

1,370 

193 

165 

410 

337 

206 

1,480 

480 

193 

179 

606 

1,680 

1,600 

1,480 

465 

179 

193 

600 

680 

865 

1,980 

330 

165 

240 

660 

1,840 

1,600 

i;080 

330 

240 

330 

465 

405 

1,460 

652 

432 

292 

606 

410 

1,380 

1,220 

632 

660 

193 

1,600 

360 

476 

1,080 

465 

652 

193 

900 

480 

1,520 

740 

257 

690 

825 

2,890 

1.080 

1,680 

1,600 

103 

466 

825 

2,390 

1,370 

420 

1,460 

370 

432 

825 

2,250 

390 

307 

865 

370 

465 

765 

2,250 

166 

630 

1,620 

660 

350 

862 

2250 

166 

1,680 

1,620 

1,480 

465 

900 

2,110 

165 

277 

1,760 

900 

1,480 

825 

1,720 

165 

262 

1,080 

620 

1,080 

825 

1,850 

193 

1,760 

386 

1,170 

620 

766 

1,720 

193 

800 

162 

1,080 

292 

765 

1850 

193 

386 

685 

1,080 

274 

720 

756 

206 

866 

1,680 

1,170 

224 

686 

720 

224 

1,840 

1,380 

1,080 

165 

652 

620 

292 

2,080 

1,600 

825 

140 

505 

620 

292 

1,760 

740 

965 

129 

330 

620 

330 

630 

1,380 

765 

257 

257 

685 

330 

680 

2,240 

480 

466 

240 

756 

330 

1,520 

1,840 

1,080 

870 

198 

790 

257 

740 

1,920 

1,480 

606 

179 

825 

224 

1,380 

1,760 

1,170 

560 

166 

685 

224 

686 

208 

086 

274 

166 

660 

202 

800 

1,620 

370 

179 

166 

410 

292 

2,160 

480 

165 

410 

Deo. 


SU 
208 
140 
370 
330 

293 
282 
274 
380 
506 

410 
505 
620 
505 
506 

465 

410 
330 
330 
311 


Note.— Discharge  Dec.  21-31  estimated,  because  of  ice,  from  i 
records  and  discharge  of  adjacent  drainage  areas,  at  300  seoond-ieet. 
In  station  description. 


obsenrer's  notes,  climatologio 
See  *'  Winter  flow"  and  **  Accuracy" 


Monthly  discharge  of  Cloquet  River  at  Independence ^  Minn,,  for  1913, 
[Drainage  area,  698  square  miles.] 


Month. 


January.... 
February- - 

March. 

April 

May 

June 

July 

August 

September. 
October.... 
November. 
December.. 


Discharge  in  second-feet 


Maximum. 


The  year. 


2,240 
2,160 
2,240 
2,670 
1,480 
900 
2,390 
1,370 


2,670 


262 
102 
193 
129 
165 
165 
165 
140 


Mean. 


•  156 

a206 

alio 

398 

1,060 

1,210 

944 

468 

460 

1,080 

370 

848 


571 


Per 
square 
mOe. 


a223 
.294 
.170 
.570 
1.52 
L73 
L36 
.670 
.672 
1.66 


.818 


Run-off 
(depth  in 
mcnesan 
drainage 
area). 


a  Estimated. 
Note.— See  footnote  to  table  of  daily  discharge. 


a26 
.31 
.20 
.64 
1.75 
L93 
L66 
,71 
.76 
1.79 
.59 
.68 


11.13 


AocQ- 
racy. 
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SUKFACB  WATBB  SUPPLY,  1913,  PABT  IV.  27 

STRBAXS  TBIBXJTABY  TO  JJLKE  HIOHZOAK. 
E8GANABA  RIVER  NEAR  E8GANABA,   MICH. 

Loeation. — At  hi^way  bridge  between  Escanaba  and  Gladstone,  Mich.,  about  9 

miles  north  of  Eecanaba  and  4  milee  above  mouth  of  River,  T.  40  N.,  R.  23  W., 

at  quarter-eection  comer  between  sees.  24  and  25. 
Records  available.— August  25, 1903,  to  March  31, 1909;  June  1, 1909,  to  December 

31, 1913.    Diachaige  measurements  only  April,  May,  and  July,  1903. 
Draina^  area. — 800  square  miles. 
Oag^e. — Standard  chain  attached  to  bridge;  new  gage  installed  November  15,  1910. 

Crage  read  once  daily  in  the  morning  to  tenths. 
Contzt»l. — Probably  permanent. 

Diadiarg^e  xneasurementB. — Made  from  downstream  side  of  bridge. 
l^nter  flow. — Affected  by  ice,  which  exists  some  years  for  nearly  four  months. 
Aoeoracy. — Discharge  relation  during  the  logging  season  affected  by  backwater 

from  log  jams.    All  gage  readings  for  1913  are  correct  if  the  new  chain  (installed 

Nov.  15, 1910)  has  not  stretched  and  if  the  structure  to  which  the  gage  is  attached 

has  not  changed  since  July  16, 1908. 

No  discharge  measurements  were  made  at  this  station  during  1913. 

DaUy  gage  height^  in  feet  j  ofE$canaba  River  near  Eeeanabay  Mich.,  for  191$, 
[OUve  B«raohamp,  obscrvw.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Ang. 

Sept. 

Oct 

Not. 

Deo. 

1 

4.8 
4.9 
6.0 
6.2 
6.2 

6.2 
6.3 
6.3 
6.3 
6.2 

6.2 
6.2 
6.2 
6.4 
6.4 

6.4 
6.6 
6.6 
6.0 
6.1 

6.2 
6.2 
6.8 
6.4 
6.8 

6.6 
6.4 
6.2 
6.8 
5.6 

6.2 
4.8 
4.3 
4.2 
4.4 

4.6 
4.4 
4.4 
4.1 

3.9 

3.6 
3.6 
3.6 
3.6 
3.4 

3.4 
3.5 
3.5 
3.7 
3.7 

3.7 
3.9 
3.9 
3.9 
3.7 

3.7 
3.5 
3.3 
3.2 
3.2 
3.2 

3.3 
3.2 
3.2 
3.2 
3.3 

l\ 

3.5 
3.4 
3.4 

3.2 
3.1 
2.9 
2.9 
2.9 

2.8 
2.8 
2.8 
3.7 
3.3 

3.7 
3.7 
3.5 
3.3 
2.9 

2.9 
3.1 
3.5 
3.5 
3.4 

3.3 
2.9 
2.8 
2.8 
3.0 

3.0 
3.0 
2.9 
2.8 
2.8 

2.5 
3.3 
3.3 
3.2 
3.0 

2.9 
2.8 
2.7 
2.5 
2.5 

2.5 
2.3 
2.4 
2.4 
2.4 

2.3 
2.3 
2.2 
2.2 
2.2 
2.2 

2.4 
2.5 
2.5 
2.4 
2.4 

2.3 
2.3 
2.4 
2.5 
Z5 

2.4 
2.4 
2.3 
2.2 
2.2 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.0 

2.0 
2.0 
2.0 
2.0 
2.1 
2.1 

2.1 
2.1 
2.2 
Z5 
2.5 

2.4 
2.4 
2.4 
2.4 
2.2 

2.2 
2.1 
2.1 
2.1 
2.1 

2.1 
ZO 
2.0 
2.0 
2.0 

2.5 
3.3 
3.5 
3.5 
3.4 

3.3 
3.3 
3.3 
3.3 
3.0 

2.8 
2.7 
2.9 
3.0 
3.1 

3.1 
3.1 
3.1 
3.2 
3.2 

3.3 
3.3 
3.5 
3.6 
3.3 

3.3 
2.9 
2.9 
2.8 
2.7 

2.7 
2.7 
2.7 
2.6 
2.6 

2.6 
2.9 
3.0 
3.3 
3.2 
3.0 

3.0 
2.9 
2.9 
2.8 
2.8 

2.7 
2.7 
2.7 
2.7 
2.8 

3.0 
8.0 
2.9 
2.8 
2.8 

2.7 
2.7 
2.8 
2.8 
3.0 

3.2 
3.4 
3.5 
3.7 
3.7 

3.5 
3.4 
3.1 
3.0 
3.0 

3.0 

2 

4.1 

3.1 

3 

8.1 

4 

2.9 

s 

2.9 

6 

3.6 

3.6 

2.9 

7 

2.8 

8 

2.7 

9 

3.7 

2.7 

K) 

1 

2.7 

11 

2.9 

12. 

1 

2.9 

IS 

3.8 

3.6 

2.4 

14 

2.4 

15 

2.3 

W 

3.7 

2.3 

17 

2.4 

18 

2.4 

19 

2.4 

20.. 

3.6 

4.4 

2.4 

21 

2.6 

22 

2.6 

22 

3.8 

2.7 

24 

2.5 

25 

2.6 

28 

2.7 

27 

3.6 

4.4 

2.7 

28 

2.7 

28 

2.7 

80 

3.8 

2.7 

81 

2.5 

Note.— Dlscbarce  relation  affected  by  ice  about  Jan.  1  to  Mar.  31. 
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SUEFACE  WATEB  SUPPLY,  1913,  PAST  IV. 


MENOMINEE   RIYEB  NEAR  IRON  MOUNTAIN,   MICH. 

Location. — At  the  homestead  highway  bridge,  3}  milee  south  of  Iron  Mountain,  Mich. 

Beoords  available.— September  4, 1902,  to  March  31, 1909;  June  5, 1909,  to  Decem- 
ber 31,  1913. 

Drainage  area. — ^2,420  equare  miles. 

Oage. — Standard  chain  gage  attached  to  the  bridge;  read  once  daily  to  tenths. 
From  September  4,  1902,  to  May  18,  1904,  a  staff  gage  was  read. 

Control. — Permanent. 

Winter  flow. — Prior  to  1914  few  discharge  measurements  had  been  made  at  Iron 
Mountain  when  ice  was  present.  Information  obtained  from  persons  familiar 
with  conditions  in  the  vicinity  of  the  gage  led  to  the  assumption  that  discharge 
relation  was  not  affected  by  ice,  but  measurements  made  during  1914  show  that 
this  assumption  was  unwarranted. 

Begulation.— Practically  no  reservoirs  above  gaging  station.  Fluctuations  at  the 
gage  are,  however,  caused  by  operation  of  Peninsular  Power  Co.*s  plant  above 
station.  Plant  is  nm  continuously,  but  load  varies  somewhat  throughout  the 
day,  causing  slight  fluctuations  in  stage  at  the  gage. 

Accuracy. — As  discharge  relation  may  be  affected  by  ice  and  possibly  also  by  back- 
water from  logs  during  certain  periods,  winter  records  previous  to  December  1, 
1913,  should  be  used  with  caution. 

Oooperation. — Gage  readings  furnished  by  courtesy  of  Oliver  Iron  Mining  Co. 

Discharge  measurements  of  Menominee  River  near  Iron  Mountain,  Mich.,  in  191S. 


Date. 

Hydrograpber. 

he^t 

Db. 
cbargvi 

Oct.     2 

8.  B.  Soul^ 

FeeL 
8.17 
2,7« 

See.-fL 
2,300 
1,M0 

3 

do         

Daily  gage  height,  in  feet,  of  Menominee  River  near  Iron  Mountain,  Mich.,  for  191S. 
[A.  J.  St.  Amaold,  observer.] 


Day. 


1 
2 
3 
4 
5 

6. 
7, 
8. 
9 
10. 

11 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27, 
28. 
29. 
30. 
31. 


Jan.     Feb.     liar.     Apr.     May.    June.    July.     Aug.     Sept.     Oct.     Not.     Dee. 


2.0 
2.0 
2.0 

1.8 
2.0 

2.1 
2.1 
2.2 
2.5 
2.6 

2.7 
2.7 
2.5 
1.7 
2.3 

2.3 
2.3 
2.2 
2.1 
2.1 

2.1 
2.1 
2.0 
2.0 
2.0 

2.0 
1.9 
2.1 
2.0 
1.9 
1.9 


1.8 
1.8 
1.8 
1.8 
1.8 

2.0 
2.2 
2.2 
2.0 
2,0 

2.0 
2.0 
1.9 
1.2 
1.6 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.4 
1.4 
1.4 
1.6 

1.9 
1.9 
2.1 


2.1 
2.1 
2.0 
1.9 
1.9 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.6 
1.6 
1.4 
1.3 

1.3 
1.3 
1.5 
1.7 
2.0 

2.0 
2.3 
2.0 
2.0 
1.8 

1.8 
1.8 
2.0 
2.0 
2.6 
3.0 


3.1 
2.8 

2.8 
2.8 
2.8 

3.1 
3.1 
3.4 
4.1 
5.5 

5.0 
4.8 
6.1 
5.5 
6.1 

7.3 
9.2 
10.6 
12.0 
11.0 

10.6 
10.6 
10.6 
12.3 
10.8 

11.9 
11.6 
11.2 
10.6 
9.0 


8.8 
8.0 
7.8 
7.6 
7.5 

9.5 
6.5 
6.1 
6.5 
6.6 

5.0 
4.4 
4.0 
4.2 
6.1 

4.2 
6.5 
9.0 
7.9 
9.3 

9.3 
6.7 
6.0 
6.0 
6.2 

6.0 
5.3 
6.0 
3.6 
4.0 
4.3 


4.3 
6.7 
3.2 
4.8 
4.8 

5.0 
7.6 
7.6 
7.4 
5.6 

5.6 
5.4 
5.4 
6.0 
5.0 

3.6 
3.6 
3.3 
4.0 
5.5 

5.5 
5.0 
5.0 
6.0 

4.8 

3.7 
3.2 
1.1 
1.9 
2.9 


2.0 
1.0 
1.8 
2.8 

4.8 

4.8 
4.6 
4.6 
4.2 
4.0 

3.4 
3.7 
3.9 
3.9 
3.4 

3.2 
4.0 
3.8 
3.6 
3.4 

3.0 
3.0 
2.8 
2.8 
2.8 

2.8 
2.6 
2.5 
2.4 
2.4 
2.4 


2.4 
2.4 
2.6 
2.6 
2.4 

0.9 
2.0 
2.7 
2.8 
2.8 

2.8 
2.8 
2.6 
2.6 
2.4 

2.4 
2.2 
2.2 
2.2 
2.0 

1.7 
1.7 
1.7 
1.7 
1.7 

1.8 
1.7 
1.7 
1.7 
1.7 
2.0 


2.2 
2.2 
2.0 
2.0 
2.0 

2.0 
2.1 
2.1 
2.1 
2.0 

2.1 
2.0 
2.0 
2.8 
2.8 

2.8 
2.8 
2.8 
3.0 
3.0 

4.4 

4.6 
4.8 
4.8 
4.8 

5.0 
5.1 
3.0 
2.4 
2.4 


2.4 
2.8 
3.0 
2.8 
3.5 

3.5 
4.2 
1.6 
1.9 
3.6 

3.6 
4.0 
4.0 
4.0 
4.0 

8.8 
2.2 
2.4 
2.4 
2.8 

2.8 
2.6 
2.6 
2.8 
2.8 

4.8 
4.8 
4.6 
4.6 
4.6 
4.6 


4.0 
4.0 
3.4 
2.8 
1.6 

1.9 
2.0 
2.0 
2.0 
2.0 

1.8 
2.0 
2.3 
2.5 
2.5 

2.5 
2.6 
2.6 
2.9 
2.9 

2.9 
2.9 
3.0 
8.0 
4.8 

4.8 
4.8 
4.6 
4.6 
4.6 


3.6 
S.8 
3.3 
3.0 
2.9 

3.4 
3.0 
2.4 
1.9 
3.0 

8.0 
3.0 
3.0 
3.S 
3.8 

3.0 
3.0 
3.0 
3.0 
3.0 

8.0 
2.4 
3.4 
2.4 
3.4 

2.4 
8.4 
2.4 
3.4 
2.4 
3.4 


NoTK.— Apparently  no  backwater  from  ice  during  HU.*?. 
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DaUy  dudiarge,  in  ucond-feei,  of  Menomirue  River  near  Iron  Mountain^  Mich.,  for  191S, 


D«y. 


Jan.     Feb.     Mar.     Apr.     May.    Jane.    July.     Aug.    Sept.     Oct.     Nov.     Dec. 


1. 
2. 
S. 
4. 
5. 

6. 
7. 
8. 
9. 
U. 

11. 
12. 
13. 
U. 
15.. 

W. 
17.. 
18., 
W.. 

ao.. 
a., 

22.. 
23.. 
24.. 
25.. 

».. 
27.. 
28.. 
29.. 
90.. 
31.. 


1,M0 
1,560 
1,560 
1,440 
1,560 

1,620 
1,620 
1,680 
1,880 
1,880 

2,010 
2,010 
1,880 
1,390 
1,750 

1,750 
1,760 
1,680 
1,620 
1,620 

1,620 
1,620 
1.560 
1,560 
1,560 

1,560 
1,500 
1,620 
1,560 
1,500 
1,500 


1,620 
1,620 
1,560 
1,500 
1,500 

1.300 
1,390 
1,300 
1,390 
1,390 

1,390 
1,340 
1,340 
1,220 
1,180 

1,180 
1,180 
1,280 
1,390 
1,560 

1,560 
1,750 
1,560 
1,560 
1,440 

1,440 
1,440 
1,560 
1,560 
1,040 
2,220 


2,290 
2,080 
2,080 
2,080 
2,080 

2,290 
2,290 
2,510 
3,040 
4,200 

3,750 
3,580 
3,840 
4,200 
4,780 

5,970 
8,120 
9,800 
11,500 
10,300 

9,800 
9,800 
9,800 
11,900 
10,100 

11,400 
11,000 
10,500 
9,800 
7,890 


7,560 
6,740 
6,520 
6,300 
6,180 

8,470 
4,200 
4,780 
4,200 
4,300 

3,750 
3,260 
2,960 
3,110 
3,840 

3,110 
5,160 
7,890 
6,640 
8,240 
8,240 
6,360 
4,680 
4,680 
4,870 

4,680 
4,020 
4,689 
2,660 
2,960 
3,180 


3,180 
5,360 
2,360 
3,580 
3,580 

3,760 
6,300 
6,300 
6,080 
4,200 

4,200 
4,110 
4,110 
3,750 
3,750 

2,660 
2,660 
2,440 
2,960 
4,200 
4,200 
3,750 
3,750 
3,750 
3,580 

2,740 
2,360 
1,080 
1,500 
2,150 


1,560 
1,030 
1,440 
2,080 
3,580 

3,580 
3,420 
3,420 
3,110 
2,060 

2,510 
2,740 
2,880 
2,880 
2,510 

2,360 
2,960 
2,810 
2,660 
2,510 

2,220 
2,220 
2,080 
2,080 
2,080 

2,080 
1,940 
1,880 
1,820 
1,820 
1,820 


1,820 
1,820 
1,940 
1,940 
1,820 

985 
1,560 
2,010 
2,080 
2,080 

2,080 
2,080 
1,940 
1,940 
1,820 

1,820 
1,680 
1,680 
1,680 
1,560 
1,390 
1,390 
1,390 
1,390 
1,390 

1,440 
1,390 
1,390 
1,390 
1,390 
1,560 


1,680 

1,680 
1,560 
1,560 
1,560 

1,560 
1,620 
1,620 
1,620 
1,560 

1,620 
1,560 
1,560 
2,080 
2,080 

2,080 
2,080 
2,080 
2,220 
2,220 

3,260 
3,420 
3,580 
3,580 
3,580 

3,750 
3,840 
2,220 
1,820 
1,820 


1,820 
2,080 
2,220 
2,080 
2,580 

2,580 
3,110 
1,340 
1,500 
2,660 

2,660 
2,960 
2,960 
2,960 
2,960 

2,810 
1,680 
1,820 
1,820 
2,080 

2,080 
1,940 
1,940 
2,080 
2,080 

3,580 
3,580 
3,420 
3,420 
3,420 
3,420 


2,960 
2,960 
2,510 
2,080 
1,340 

1,500 
1,560 
1,560 
1,560 
1,560 

1,440 
1,560 
1,750 

1,880 
1,880 

1,880 
1,940 
1,040 
2,150 
2,150 
2,150 
2,150 
2,220 
2,220 
3,580 

3,580 
3,580 
3,420 
3,420 
3,420 


2,660 
2,810 
2,360 
2,220 
2,150 

1,820 
2,220 
1,820 
1,500 
2,220 

2,220 
2,220 
2,220 
2,080 
2,080 

2,220 
2,220 
2,220 
2,220 
2,220 

2,220 
1,820 
1,820 
1,820 
1,820 

1,820 
1,820 
1,820 
1,820 
1,820 
1,820 


Note,— Dafly  discharge  determined  from  a  well-defined  rating  carve. 

Monthly  discharge  of  Menominee  River  near  Iron  Mountain,  Mich.  ^  for  1913, 
[Drainage  area,  2,420  square  miles.] 


Month. 


Discharge  in  second-feet 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
incnes  on 
drainage 

area). 


Accu- 
racy. 


JtnoBry 

Prtruary 

Uveh..: 

fc:::::: 

Jane 

July 

August 

September .... 

oSober 

November.... 
December 

The  year 


2,010 
1,680 
2,230 
11,900 
8,470 
6,300 
3,580 
2,080 
3,840 
3,580 
3,580 
2,810 


1,390 
1,120 
1,180 
2,080 
2,660 
1,080 
1,030 
085 
1,560 
1,340 
1,340 
1,500 


1,640 
1,460 
1,480 
6,430 
5,070 
3,610 
2,420 
1,670 
2,220 
2,500 
2,260 
2,070 


0.678 
.603 
.612 
2.66 
2.10 
1.49 
1.00 
.090 
.917 
1.03 
.934 
.855 


0.78 

.R3 

.71 

2.97 

2.42 

1.66 

1.15 

.80 

1.02 

1.19 

1.04 

.99 


11,900 


985 


2,740 


1.13 


15.36 


WOLF  RIVER  AT   KESHENA,   WIS. 

Location. — ^At  highway  bridge  at  Keshena,  3  miled  below  outlet  of  West  Branch  of 
Wolf  River  (coming  in  from  the  right). 

Eeoords  available.— May  9, 1907,  to  March  31,  1909;  February  10, 1911,  to  Decem- 
ber 31,  1913. 

Drainage  area. — 797  square  miles. 

Oage. — Vertical  staff,  read  twice  daily  up  to  October  1,  1911;  since  that  date  read 
morning,  noon,  and  evening;  mean  of  three  readings  taken  as  mean  for  day. 
Limits  of  use:  Himdredths  below  0.5,  half  tenths  from  0.5  to  1.5,  and  tenths 
above  1.5  feet. 
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SURFACE  WATER  SUPPLY,  1913,  PART  IV. 


OontroL — Gravel;  smooth  and  pennanent. 

Discharge  measorementB.— Made  from  the  bridge. 

Winter  flow. — Solid  ice  cover  forms  in  the  vicinity  of  gage  and  causes  1  to  3  feet  of 

backwater.    At  times  during  the  winter  slush  ice  and  frazil  collect  under  this 

ice  cover,  making  dischaige  measurements  impossible.    The  ice  forms  at  the 

falls  above  Keahena  and  floats  in  the  river  as  backwater  from  the  dam  at  Shawano. 
Begulation. — ^River  and  main  tributaries  above  Keahena  controlled  to  some  extent 

by  logging  dams. 
Accuracy. — Conditions  favorable;  open-water  rating  curve  excellent  between  gage 

heights  1  and  4  feet.   Accuracy  of  open-water  records  depends  on  accuracy  with 

which  mean  gage  height  is  determined. 
Ck>operatio]i. — Station  maintained  in  cooperation  with  United  States  Indian  Oflke 

and  Wisconsin  Railroad  Commission. 

Discharge  measurements  of  Wolf  River  at  Keshena,  Wis,,  in  19  IS. 


Date. 

Hydrograpber. 

l^t. 

Dis- 
ohai^e. 

Jan.  28 

W.  O.  Ho3rt 

4.4 

3.70 
2.72 
Z20 

aec-ft. 
•  537 

Ifar.  11 

8.  B.  Sool^ 

*537 

June  18 

do 

1,190 

Sept.  20 

do - 

837 

a  Measurement  made  under  complete  ice  cover  about  4  miles  below  gage. 
b  Complete  ioe  cover  at  gage. 

Daily  gage  height,  in  feet,  of  Wolf  River  at  Keshena,  Wis,,  for  1913, 
[Ray  Qauthier,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.9 
4.0 

4.0 
4.0 
4.4 
4.6 
4.6 

4.6 
4.6 
4.2 
3.9 
3.7 

3.7 
3.6 
3.6 
3.6 
8.6 

3.8 
8.9 
4.1 
4.4 
4.4 

4.6 
4.1 
4.1 
4.1 
4.1 

4.3 
4.2 
8.9 
3.7 
3.7 

8.4 
3.4 
3.4 
8.4 
3.3 

8.6 
3.8 
4.0 
4.4 
3.9 

3.6 
8.2 
3.2 
3.2 
3.1 

3.0 
2.9 
Z8 
2.7 
2.6 

2.6 
2.7 
2.8 
2.7 
2.6 

2.6 
2.7 
2.8 
3.2 
3.6 
3.6 

8.6 
3.6 
8.6 
8.4 
8.1 

3.0 
3.0 
2.9 
2.7 
2.6 

2.6 
2.6 
2.6 
2.6 
2.7 

2.7 
2.7 
2.8 
2.9 
3.1 

3.0 
2.9 
2.8 
2.7 
2.8 

2.9 
2.8 
2.7 
2.6 
2.7 

2.6 
2.6 
2.6 
2.6 
2.7 

2.6 
2.7 
2.7 
2.8 
2.9 

2.8 
2.9 
3.0 
3.0 
Z7 

2.6 
2.7 
2.7 
2.6 
2.6 

2.6 
2.3 
2.3 
2.3 
2.2 

2.3 
2.2 
2.3 
2.9 
3.0 
3.0 

2.8 
2.6 
2.6 
2.4 
2.2 

2.2 
2.2 
2.3 
2.4 
2.4 

2.3 
2.2 
2.2 
2.1 
2.0 

2.0 
2.0 
2.1 
2.1 
2.0 

2.0 
2.0 
2.0 
L8 
L7 

1.7 
1.6 

'"'IT 
2.6 
2.6 
2.3 

2.0 
2.0 
Zl 
2.1 
1.9 

1.8 
1.8 
1.7 
1.7 
1.7 

1.7 
1.8 
1.9 
L9 
2.2 

3.1 
3.0 
2.8 
2.6 
2.9 

2.9 
2.8 
2.6 
2.4 
2.3 

2.3 
2.3 
2.3 
2.2 
8.2 

2.1 
8.2 
2.6 
2.7 
2.9 

3.8 
8.0 
2.8 
2.6 
8.6 

2.4 
2.2 
Z2 
2.2 
2.2 

2.3 
8.4 
2.2 
2.1 
2.2 

2.3 
2.6 
2.7 
2.6 
2.4 
2.3 

2.2 
2.8 
2.4 
2.2 
2.1 

2.2 
2.2 
2.2 
2.6 
2.8 

2.6 
2.7 
2.6 
2.4 
2.4 

2.8 
2.2 
2.2 
Zl 
L9 

2.0 
2.0 
L8 
L9 
2.0 

L7 
1.6 
1.4 
1.4 
L2 

L8 

2 

4.4 

2.1 

8 

2.0 

4 

4.2 
4.0 

""8*8' 

L7 

5 

4.8 

L6 

0 

L5 

7 

6.0 

L8 

s,.  . 

4.0 
4.0 

3.7 
3.8 

L8 

9 

10.. 

6.0 

L4 
1.S 

11 

12 

13 

6.0 
6.3 

3.9 

3.7 
3.7 

L2 
1.6 
L8 

14 

6.4 

1.7 

16 

3.8 

8.7 

1.6 

10  . 

6.2 

1.7 

17.... 

8.8 

4.4 

1.4 

18 

6.3 
6.2 

L6 

19 

8.8 

4.3 

1.8 

20 

1.8 

21  . 

4.8 

1.9 

22..  . 

2.0 

23 

4.9 

8.8 
3.8 

'"4."6* 

2.1 

24 

2.6 

26 

4.8 
4.8 

2.7 

26 

'"i*8' 

4.0 

2.9 

27 

2.9 

28 

4.6 

2.9 

29 

3.9 

3.0 

30 

4.5 

3.2 

31 

3,4 

Note.— Discharge  relation  affected  by  Ice  about  Jan.  1  to  Mar.  31,  Nov.  9-18,  and  Dec.  18-81. 
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STBEAM8  TRIBUTABY  TO   LAKE  MICHIGAN.  31 

Daily  disdutrgej  in  $eoond'/eet,  of  Wolf  River  at  KeshenOy  Wis.,  for  1913, 


Day. 


1- 
1. 
8. 
4. 
5. 

«. 
7. 

8. 
». 
10. 

U. 
13. 
0.. 
14. 
15.. 

16.. 
17.. 
18.. 
».. 
90.. 

M., 
22.. 

a.. 

24.. 
25.. 


26. 
27. 


30. 
31. 


Apr. 


1,«20 
1,920 
2,190 
2,260 
2,330 

2,330 
2,260 
2,060 
1,860 
1,720 

1,730 
1,660 
1,660 
1,660 
1,660 

1,790 
1,850 
1,990 
2,190 
2,190 

2,260 
1,990 
1,990 
1,990 
1,990 

2,120 
2,060 
1,850 
1,720 
1,720 


May. 


1,680 
1,530 
1,530 
1,530 
1,460 

1,590 
1,790 
1,920 
2,190 
1,850 

1,660 
1,400 
1,400 
1,400 
1,340 

1,280 
1,220 
1,170 
1,110 
1,060 

1,060 
1,110 
1,170 
1,110 
1,080 

1,080 
1,110 
1,170 
1,400 
1,660 
1,660 


Jane. 


1,590 
1,660 
1,590 
1,530 
1,340 

1,280 
1,280 
1,220 
1,110 
1,060 


1,280 
1,220 
1,170 
1,110 
1,170 

1,220 
1,170 
1,U0 
1,060 
1,110 


July. 


1,060 
1,060 
1,010 
1,060 
1,110 

1,060 
1,110 
1,110 
1,170 
1,220 


1,060 

1,170 

1,060 

1,230 

1,060 

1,280 

1,060 

1,280 

1,110 

1,110 

1,110 

1,080 

1,110 

1,110 

1,170 

1,110 

1,220 

1,010 

1,340 

1,010 

1,060 
915 
915 
915 
860 

016 

860 

915 

1,220 

1,280 

1,280 


Aug. 


1,170 

1,060 

1,010 

902 

869 


915 
962 
962 

915 
869 
860 
824 
780 

780 
780 
824 
824 
780 

780 
780 
780 
695 
654 

654 

614 
630 
640 
660 
670 


Sept. 


680 

605 

1,010 

1,010 

915 

780 
780 
824 
824 
737 

605 
695 
654 
654 
654 

664 

605 
737 
737 

869 

1,340 
1,280 
1,170 
1,060 
1,220 

1,220 

1,170 

1,060 

962 

915 


Oct. 


915 

869 
915 


824 

869 

1,010 

1,110 

1,220 

1,460 
1,280 
1,170 
1,060 
1,010 

902 

869 
869 
869 
869 

915 
963 
869 
834 
869 

916 

1,060 

1,110 

1,060 

062 

915 


Nov. 


869 
915 
902 
869 
824 


869 
869 


824 
737 

780 
780 
695 
737 
780 

654 
614 
536 
536 
450 


Dec. 


696 
824 
780 
654 
675 

575 
497 
497 
536 
497 

459 
575 
695 

654 
614 

654 
536 


NoTB.— DiKharse  oompated  from  a  rating  curve  well  defined  between  383  and  l^OO  seoond-feet  (gage 
halgtita,  1.0  and  4.0  feet).  Discharge  estimated,  because  of  ice,  ftom  gage  heisdits,  two  discbarge  measure- 
maots,  observer's  notes,  cUmatoloao  records,  and  flow  of  West  Branch  of  Wou  River  at  Neopit,  as  follows: 
JsL  1-31, 680  8eooiid4eet;  Feb.  1-^,  560  second-feet;  Mar.  1-31, 720  second-feet;  Nov.  9-18, 850  seoond-fBet; 
snd  Dec.  18-31, 48a8eoond4eet. 

MonUHy  discharge  of  Wolf  River  at  Keshena,  Wis,,  for  1913, 
(Drainage  area,  797  square  miles.] 


Discharge  in  second-leet. 

Run-Off 
(depth  in 
incneson 
drainage 
area). 

Month. 

UftTltn^^m 

Ufnhnntn 

Mean. 

Per 
square 
mUe. 

Acou- 
racy. 

Jaanary 

690 

560 

720 

1.960 

1,400 

1,220 

1,080 

821 

890 

979 

789 

550 

a790 

.703 

.903 

2.46 

1.76 

1.53 

1.36 

1.03 

1.12 

1.23 

.900 

.600 

a  91 

.73 
1.04 
2.74 
2.03 
1.71 
1.57 
1.19 
1.25 
1.42 
1.10 

.80 

C. 

C. 

2SS^::::::::::::!::!::;!!::]!!!::!! 

C. 

Anril 

2,330 
2,190 
1,660 
1,280 
1,170 
1,340 
1,460 

1,660 

1,060 
1,060 
860 
614 
654 
824 
469 

A. 

£;:::::::::::::::::::::::::::::::: 

A. 
A. 

July" 

Aognat              

A. 
A. 

flMptnnbflr                         

A. 

October 

A. 

No^rnhfr    X     . 

B. 

I>eeembfr.  x 

C. 

TIm  vear 

2,330 

968 

1.21 

16.49 

NoiB.— flee  footnote  to  table  of  daily  discharge. 
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32  SURFACE  WATER  SUPPLY,  1»13,  PART  IV. 

WEST  BRANCH  OF  WOLF  RIVEB  AT  NBOPIT,  WIS. 

Location. — ^At  the  dam  and  power  plant  at  Neopit,  a  station  of  the  WiBconsin  A 
Northern  Railroad,  20  miles  north  of  Shawano. 

Beoords  available.— January  25,  1911,  to  December  31, 1913. 

Draina^  area. — 108  square  miles. 

Oagea. — Vertical  staff  gages  on  headrace  and  tailrace. 

Detezxnination  of  flow. — ^An  attempt  in  1911  to  measure  the  flow  by  current  meter 
a  short  distance  below  the  dam  proved  unsatisfactory,  and  it  was  decided  to  nUe 
the  turbine  and  spillway.  The  power  is  developed  by  means  of  a  timber  dam 
about  14  feet  high,  which  backs  the  water  upstream  for  a  considerable  distance 
and  forms  a  service  reservoir.  The  spillway  is  a  rectangular  opening  about  13 
feet  wide,  which  is  closed  by  means  of  stop  planks.  Little  water  leaks  through 
the  dam,  but  considerable  passes  between  the  planks  when  all  are  in  place.  The 
power  house  is  at  the  dam  and  is  equipped  with  a  35-inch  Leffel-Samson  turbine, 
belted  to  a  60-kilowatt  generator,  which  is  used  chiefly  for  lighting.  The  turbine 
takes  water  from  the  service  reservoir  through  a  rectangular  flume,  which  is  9  feet 
wide  by  6  feet  deep  and  is  lined  with  smooth  planks.  The  turbine  was  rated  by 
means  of  current-meter  measurements  in  the  flume.  The  spillway  and  leakage 
through  the  boards  were  rated  by  measurements  in  the  sluiceway.  Gages  were 
placed  in  the  pond  and  below  the  dam  to  show  the  head  on  the  turbine.  Readings 
of  both  gages,  voltage,  amperage,  and  number  of  planks  removed  from  the  spiUway 
were  recorded  seven  times  each  day,  at  6,  7,  and  10  a.  m.,  12  m.,  3,  6,  and  10  p.  m. 
These  readings  were  then  weighted  in  accordance  with  the  elapsed  interval. 

Accuracy. — Seven  current-meter  measurements  made  during  1913  indicate  careful 
observations  and  results  well  within  10  per  cent.  When  the  station  was  visited 
September  30  and  October  1,  1913,  it  was  found  that  an  obstruction  under  the 
fourth  stop  plank  of  spillway  caused  a  leakage  of  about  41  second-feet  This 
obstruction  occurred  either  July  27  or  September  3,  1913;  41  second-feet  have 
been  added  to  the  computed  discharge  from  September  3  to  Octoljer  1,  but  as  it 
is  possible  that  the  obstruction  may  have  occurred  on  July  27,  estimates  of  daily 
discharge  may  be  41  second-feet  too  low  from  that  date  to  September  2. 

Cooperation. — Station  established  at  request  of  United  States  Indian  Office,  as 
Neopit  is  on  Menominee  Indian  Reservation. 
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8TBBAMS  TRIBUTABY  TO   LAKE  MICHIGAN.  33 

Dailif  diacharge,  in  seoond-feety  of  West  Branch  of  Wolf  River  at  Neopit,  Wis.,  for  J91S, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dee. 

1 

159 
113 
136 
125 
96 

120 
117 
109 
109 
139 

129 
128 
113 
112 
128 

120 
130 
114 
143 
119 

112 

139 

106 

il20 

/120 

126 
104 
104 
114 
115 
115 

HI 
126 
120 
106 
107 

106 
103 
102 
89 
109 

107 
106 
107 
106 
107 

116 
116 
106 
107 
104 

103 
95 
101 
110 
107 

114 
104 
133 

107 
112 
122 
105 
117 

106 
116 
114 
133 
109 

129 
115 
128 
207 
184 

195 
136 
160 
148 
162 

156 
141 
177 
149 
135 

137 
131 
136 
142 
193 
184 

228 
209 
217 
245 
229 

191 
155 
172 
188 
151 

176 

158 
190 
179 
205 

197 
204 
235 
199 
150 

121 
165 
140 
154 
149 

209 
64 

256 
78 
85 

163 
151 
81 
246 
189 

224 
113 
262 
229 
146 

210 
117 
194 
141 
260 

296 
259 
160 
200 
145 

166 
220 
142 
170 
166 

101 
260 
191 
242 
243 
211 

178 
210 
197 
179 
161 

221 
144 

116 
104 
167 

201 
124 
126 
303 
3^ 

378 
180 
156 
275 
256 

196 
173 
127 
165 
197 

202 
204 
165 
178 
170 



170 
139 
187 
171 
180 

177 
184 
153 
191 
128 

126 
250 
201 
135 
139 

141 
172 
163 
154 
127 

135 
137 
137 
134 
132 

134 
223 
267 
191 
147 
117 

147 
138 
117 
133 
136 

131 
130 
130 
142 
147 

103 
85 
136 
135 
209 

159 
174 
145 
159 
139 

138 
134 
127 
137 
122 

111 
117 
120 
123 
135 
110 

127 
122 
286 
130 
115 

120 
168 
178 
119 
107 

106 
112 
158 
159 
163 

159 
157 
157 
155 
158 

'"228* 
138 
178 

83 
136 
135 
102 
216 

133 
98 
79 
180 
206 

171 
186 
143 
199 
87 

121 
137 
134 
127 
140 

139 
136 
130 
135 
136 

188 
199 
138 
188 
140 
168 

179 
63 
82 
135 
148 

265 
120 
161 
141 
39 

74 
164 

99 
142 
111 

149 
81 
105 
177 
125 

209 

188 
73 

248 
80 

109 
142 
128 
133 
101 

131 

2 

206 

3 

152 

4 

86 

5 

72 

6 

66 

7 

52 

8 

64 

9 

78 

U) 

78 

11 

186 

12 

110 

13 

110 

14 

117 

15 

119 

16 

130 

17 

171 

U 

83 

» 

62 

X 

69 

21 

72 

22 

77 

23 

81 

24 

106 

25 

132 

28 

130 

27 

130 

28 

109 

2» 

103 

30 

70 

31 

72 

Monthly  discharge  of  West  Branch  of  Wolf  River  at  Neopit,  Wis.  Jar  J91S. 
[Drainage  area,  108  square  miles.] 


Discharge  in  second-feet. 

Run-off 
(depth  in 
inches  on 
drainage 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

I«nW7 

159 
132 
207 
256 
298 
378 
267 
209 
286 
216 
265 
205 

96 
89 

105 
64 
81 

104 

117 
85 

106 
79 
39 
62 

121 
108 
142 
177 
190 
193 
163 
134 
152 
146 
132 
104 

1.12 
1.00 
1.31 
1.64 
1.76 
1.79 
1.51 
1.24 
1.41 
1.35 
1.22 
.963 

1.29 
1.04 
1.51 
1.83 
2.03 
2.00 
1.74 
1.43 
1.57 
1.56 
1.36 
l.ll 

B. 

February 

ICMdl... 

April 

B. 
B. 
B. 

>c....... 

June 

July 

August 

September 

B. 
B. 
C. 

0<^ober 

B. 

November  

B. 

Dwmnber 

B. 

The  year 

378 

39 

w 

1.36 

18.47 

56525*— W8P  354—15 .1 


6  See  "Accuracy." 
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SURFACE   WATER  SUPPLY,  1913,  PART  IV. 


GRAND  RIVER  AT  GRAND  RAPIDS,   MICH. 

Location.— At  Fulton  Street  Bridge,  Grand  Rapids,  Mich. 

BecordB  available.— March  12, 1901,  to  December  31, 1913. 

Drainage  area. — 4,900  square  miles. 

Qage. — Staff,  attached  to  bridge;  read  daily,  morning  and  evening,  to  hundredths. 

Limits  of  use:  Hundredths  below  0.5  and  tenths  above  0.5  feet. 
Discharge  measurementB. — ^Made  from  downstream  side  of  bridge, 
^i^ter  flow. — Somewhat  affected  by  ice. 

Begulation. — Ox>eration  of  power  plants  above  station  may  modify  low-water  flow. 
Accuracy. — The  two  or  three  measurements  made  at  this  station  since  1905  indicate 

that  the  1905  dischaige  ciuve  is  not  applicable  after  that  year. 

Cooperation. — Records  furnished  by  city  engineer  of  Grand  Rapids. 

No  dischaige  measurements  were  made  at  this  station  during  1913. 


Daily  gage  height^  in  feet,  of  Grand  River  at  Grand  Rapids,  Mich.,  for  19  IS. 
[A.  J.  Beys  and  Charl«8  Darling,  obaerven.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

D«L 

1    

6.3 

2.8 

8.7 
8.4 
8.6 
9.2 
9.6 

"ii.*7' 

11.7 
10.8 
10.0 

9.0 
8.2 

'7.*2' 
6.7 

6.7 
6.1 
4.6 
3.9 

2.8 
2.4 
2.2 
1.6 
1.5 

1.7 

""i.'e* 

1.8 
1.7 

1.4 
1.2 
1.0 

'".'2*' 

.6 
.3 
.0 

-  .2 

-  .6 

-".so" 

-  .60 

-  .6 

-  .60 

-  .6 
.2 

"".i" 

.7 

.9 
.6 
.2 

-  .2 

-  .2 

-  .2 

-  .2 

.0 

^'3*' 

-  .3 

-  .4 

-  .65 

-  .80 

-  .80 

-'.96' 

-  .96 

-1.05 
-1.20 
-1.30 
-1.35 

-1.50 
-1.50 
-1.50 
-1.60 
-1.56 

-1.50 

-i.'so* 

-1.60 
-1.70 

-1.55 
-1.60 
-1.60 

-i.'65' 

-1.70 
-1.70 
-1.80 

-i'io' 
-Lso* 

-1.80 
-1.80 
-1.80 

-1.90 
-1.90 

-1.90* 
-1.90 

-1.90 
-1.60 
-1.20 
-  .90 

-1.00 
-1.20 
-1.00 
-1.20 
-1.70 

-1.70 

-i.96* 
-1.90 
-1.80 
-1.80 

-1.80 
-1.80 

-i.'w 

-1.80 

-1.85 
-1.90 
-2.00 
-2.00 

-1.96 
-1.66 
-1.40 
-1.45 
-1.65 

-1.40 

-i.'66* 

-  .2 

-  .2 

-  .55 

-  .9 
-1.15 

-i.'is' 

-1.80 
-1.90 
-1.85 
-1.95 
-1.80 

-i.'45* 

-1.80 
-1.96 
-2.00 

-2.00 

-2*06' 
-2.20 
-2.20 

-2.20 
-2.20 
-2.20 

-2.'i6' 

-2.20 
-2.20 
-2.00 
-1.90 
-1.80 

-i.TO' 
-1.70 
-1.70 
-1.70 

-1.70 
-1.68 

-i.*68' 
—1.65 

-L68 
-1.30 
-1.25 
-1.28 

-1.42 
-1.30 
-1.40 
-1.45 
-1.46 

-1.48 

-i.52' 
-1.48 
-1.65 

-1.52 
-1.65 
-1.48 

-i.'is" 

-1.60 
-L32 
-1.35 
-1.48 
-1.60 

-i.*62* 
-1.68 
-1.45 
—1.36 

-1.46 

-1*02* 
-1.48 
-L45 

-1.55 
-1.62 
-1.60 

-L62' 

-1.56 
-1.48 
-1.40 
-1.45 
-1.40 

-1*45* 

-  .90 

-  .58 
.2 

.2 
.3 

***.'6** 
.0 

-  .2 

-*.*6" 

-  .4 

—0.3 

2 

0.0 

.2 

-.2 

.0 

3         

8.2 
8.4 
8.4 

8.4 
8.1 
7.8 

8.0 
2.0 
2.4 

2.4 
2.2 
2.2 

—  .3 

4 

-  .6 

5 

-  .2 

6 

-.70 
-.75 
-.4 
-.1 
.1 

.4 

-  .2 

7 

8 

-  .3 

9 

.0 

10 

7.2 

6.6 
6.0 
6.0 
6.6 
4.6 

3.6 

6.3 
7.0 
9.7 
9.8 
10.6 

-  .3 

11 

-  .60 

12 

—  .70 

13 

.8 
.6 
.6 

1.0 
2.0 
4.2 

-  .82 

14 

15 

-1.15 

1ft 

-1,05 

17        

4.0 
3.8 
3.3 
3.5 

4.0 

11.2 
10.7 
9.7 
8.7 

8.2 
8.0 

—1.05 

18 

-  .08 

19 

-1.10 

20 

5.6 

6.8 
5.5 
6.8 
•6.8 
6.8 

-1.05 

21 

22 

—1.15 

23 

-1.00 

24 

3.9 
3.7 

3.7 
3.7 
3.2 

8.8 
9.3 

10.0 
10.6 
10.8 
10.4 

-1.08 

25 

26 

-1.15 

27 

6.7 
6.4 
4.9 

-1.00 

28 

29 

-1.00 

30 

-1.10 

31 

6.6 

i  »•' 

-1.40 

-L18 

Note.— Observer  made  no  notes  oonoeming  ioe. 
during  1913. 


Diaoharge  relation  not  materially  affected  by  ice 
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MANISTEE  SIYEB  NEAB  SHBBMAN,   MIOH. 

Location. — ^At  north  bridge,  1  mile  from  Sherman,  Mich.,  immediately  above  mouth 
of  Wheeler  Creek. 

Eeeorda  available.-July  10, 1903,  to  December  31, 1913. 

Brmina^^e  area. — 900  square  milee. 

Gage. — Standard  chain  gage,  read  daily,  morning  and  evening,  to  hundredths. 
Limits  of  use:  Tenths  throughout  the  entire  range  in  stage  during  1913. 

ControL — Probably  permanent. 

BiMharge  zneasurexnentB. — ^Made  from  downstream  side  of  bridge. 

T^tar  flow. — Special  studies  are  necessary  to  determine  the  winter  flow,  as  the 
stream  freezes  over.  The  constancy  of  flow  is  remarkable  and  is  due  to  the  fact 
that  the  supply  is  derived  from  springs  and  ground  water.  The  maximum 
recorded  mean  flow  for  any  month  from  1903  to  1908  is  only  two  and  one-half  times 
the  minimum  recorded  flow.  Consequently  a  fairly  close  estimate  of  the  dischaige 
lor  the  i>efiods  during  which  ice  is  present  can  be  made  by  using  climatological 
data  and  the  observer's  notes. 

Accuracy. — Rating  curve  for  1913  well  defined  by  numerous  dischaige  measurements 
made  by  the  Faigo  Engineering  Co.,  of  Jackson,  Mich.  The  new  rating  curve, 
which  differs  from  that  used  prior  to  1913  mainly  above  gage  height  3.0  feet, 
gives  the  larger  discharge,  the  percentage  difference  increasing  with  the  stage 
from  about  2}  per  cent  at  gage  height  3.0  feet  to  about  7}  per  cent  at  .gage  height 
6.0  feet.  Dischaige  measurements  made  by  the  Faigo  Engineering  Co.  during 
November  and  December,  1912,  but  not  available  before  the  publication  of 
Water-Supply  Paper  No.  324,  indicate  that  the  new  rating  curve  is  applicable  for 
1912,  and  estimates  of  dischaige  as  published  for  that  year  should  be  revised  by 
thoee  using  them.  At  times  the  dischaige  relation  may  be  affected  by  back- 
water from  log  jams. 

Cooperation. — Station  maintained  in  cooperation  with  William  G.  Faigo. 

Distharge  meaaurementB  of  ManxsUe  River  near  Sherman^  Mich.,  in  191t-13. 


Dftte. 


Hjrdrognpher. 


Dis- 
charge. 


Date. 


Hydrographer. 


aaee 
height 


Dl9- 


1912. 
Not.  19 
Dec  3 
7 
9 
10 
U 
14 

1918. 
Jao.   18 
19 

ao 

Mar.  17 

17 
34 


Tefltaand  Aronsona.. 
Araosmo  and  Snyder « 
Arooson  a  and  Martin  a 

....do 

....do 

....do 

....do 

Kcphart  «and  Smits  «. . 

do 

....do 

Km^iart^a  Bahr,a  and 

^imetta 

....do 

Kephaita  and  Smlts  a. . 


Ftei. 
3.36 
8.74 
8.64 
3.20 
3.06 
3.00 
2.64 


8.89 
3.18 
3.02 

4.50 
4.40 
6.88 


See^fi. 
1,500 
1,790 
1,600 
1,470 
1,470 
1,890 
1,430 


1,640 
1,410 
1,810 

M,660 

61,450 

2,400 


1913. 

ICar.  26 

26 

Apr.    2 

3 

4 

6 

9 

16 

17 

23 

13 

31 

June  26 
July  25 
Aug.  28 


May 


Kephart «  and  Smits  a . . 

do 

....do 

....do 

....do 

....do 

....do 

Kwphftrta  and  Calkinso 
Kepharta  and  Smltsa. 

....do 

Springo 

— do 

....do 

....do 

....do 


Feel, 
6.99 
6.26 
4.91 
6.12 
6.34 
6.60 
4.53 
4.24 
3.95 
3.64 
3.00 
2.90 
2.45 
2.29 
2.08 


Sec-fL 

e2,740 

e2,640 

2,280 

2,360 

2,490 

2,600 

2,030 

1,860 

1,690 

1,460 

1,280 

1,250 

1,07D 

962 


•  Eittlneer  of  the  Fareo  Engineering  Co.,  Jaokaon,  Mich. 
6  Veloeity  determined  by  nee  of  floats. 


c  Doubtful;  meter  out  of  order. 
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Daily  gage  heighty  in  feet  j  of  Manistee  River  near  Sherman,  Midi. ,  for  19  IS, 
[Margaret  ICuim,  obserw.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

1 

2.7 
2.6 
2.6 
2.6 
2.5 

2.5 
2.5 
2.6 
2.3 
2.4 

2.7 
2.8 
XA 
2.4 
2.5 

2.7 
3.1 
3.4 
3.2 
3.0 

2.8 
2.6 
2.7 
2.8 
2.6 

2.7 
2.7 
2.5 
2.4 
2.6 
2.7 

2.6 
2.4 
2.4 
2.8 
1.9 

1.7 
2.6 
3.9 
3.2 
3.2 

3.4 
2.9 
2.8 
3.0 
3.0 

2.8 
2.7 
2.8 
2.8 
2.9 

3.0 
2.9 
%b 
2.4 
2.3 

2.6 

2.8 
2.8 

2.7 

"2.6" 
2.5 
2.5 

2.4 
2.3 
2.5 
2.6 
2.6 

2.7 
2.8 
8.0 
4.9 
6.2 

5.5 
4.4 
4.0 
4.2 

4.7 

4.9 
5.1 
4.9 
6.1 
7.0 

6.3 
5.5 
6.0 
4.6 
4.4 
4.7 

4.8 
5.0 
5.1 
5.3 
5.5 

5.5 
5.2 
4.8 
4.6 
4.4 

4.4 

4.5 
4.5 
4.4 
4.3 

4.1 
4.0 
3.9 
3.8 
3.7 

3.6 
3.6 
3.5 
3.5 
3.5 

3.6 
3.7 
3.7 
3.6 
3.5 

8.3 
3.3 
3.2 
3.1 
3.0 

3.2 
3.3 
3.3 
3.2 
3.1 

3.0 
3.0 
3.0 
3.0 
3.2 

3.2 
3.2 
3.1 
2.9 
2.9 

3.3 
3.5 
3.6 
3.6 
8.4 

8.3 
3.2 
8.1 
3.0 
2.9 

2.8 
2.8 
2.8 
2.7 
2.7 

2.6 
2.7 
2.7 
2.8 
2.7 

2.6 
2.6 
2.5 
2.5 
2.5 

2.4 
2.4 
2.4 
2.4 
2.6 

2.8 
2.7 
2.6 
2.5 
2.5 

2.6 
2.6 
Z6 
2.6 
2.6 

2.5 
2.5 
2.5 
2.6 
2.6 

X6 
2.6 
2.5 
2.4 
2.4 

2.3 
2.3 
2.4 
2.3 
%Z 

2.3 
2.3 
2.5 
2.6 
2.4 

2.3 
2.3 
2.3 
2.3 
2.2 

2.2 
2.5 
2.6 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.3 
2.3 
2.4 
2.4 

2.4 
2.3 
2.2 
2.2 
2.4 

2.4 
2.3 
2.3 
2.3 
2.2 

2.2 
%2 
2.2 
2.2 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 

2.2 
2.1 
2.1 
2.1 
2.1 

2.2 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
%\ 
2.1 
2.1 

Z2 
2.4 
2.6 
2.6 
2.5 

2.5 
2.5 
2.5 
2.4 
2.8 

2.8 
2.3 
2.2 
2.2 
2.2 

2.2 
2.5 
2.6 
2.6 
2.5 

Z4 
2.4 
2.4 
2.4 
2.4 

2.6 
2.7 
2.6 
2.6 
2.6 

2.6 
2.8 
3.0 
3.1 
3.0 

2.9 
2.8 
2.8 
2.8 
2.8 

2.7 
2L7 
2L7 
2L7 
2.7 
2.7 

2.6 
2.6 
2.6 
2.6 
2.6 

2.5 
2.5 
2.6 
2.5 
2.6 

2.5 
2.5 
2.5 
2.6 
2.6 

2L6 
Z6 
2.6 
2L9 
3.7 

3.8 
3.7 
3.7 
8.6 
3.4 

3.2 
3.0 
8.0 
2.9 
2.9 



2:9 

2 

10 

3 

19 

4 

18 

5 

18 

6 

18 

7 

17 

8 

17 

9 

17 

10 

17 

11 

17 

12 

17 

18 

17 

14 

17 

14 

17 

16 

17 

17 

16 

18 

16 

19 

16 

20 

16 

21 

15 

22 

15 

23 

14 

24 

14 

25 

14 

26 

12 

27 

11 

28 

12 

29 

15 

80 

14 

81 

14 

Note.— River  partly  frosen  over  at  gage  Feb.  6  and  9:  control  open.    Discbarge  relation  probably  afleotod 
by  ice  about  Feb.  7  to  Mar.  6. 

Daily  discharge,  in  second-feet,  of  Manistee  River  near  Shermany  Mich. ,  for  1913. 


Day. 


Jan.     Feb.     Mar.     Apr.     May.    June.    July.     Aug.    Sept.     Oct.     Nov.    Dec. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
81, 


1,160 
1,110 
1,110 
1,110 
1,070 

1,070 
1,070 
1,110 
993 
1,030 

1,160 
1,200 
1,030 
1,030 
1,070 

1,100 
1,330 
l,4fi0 
1,370 
1,280 

1,200 
1,110 
1,160 
1,200 
1,110 

1,160 
1,160 
1,070 
1,030 
1,070 
1,160 


1,110 

1,030 

1,030 

993 

852 

789 


993 
1,070 
1,110 
1,110 

1,160 
1,200 
1,280 
2,230 
3,010 

2,580 
1,950 
1,760 
1,850 
2,120 

2,230 
2,340 
2,230 
2,950 
3,500 

3,070 
2,580 
2,290 
2,060 
1,950 
2,120 


2,170 
2,290 
2,340 
2,460 
2,580 

2,580 
2,400 
2,170 
2,060 
1,950 

1,950 
2,010 
2,010 
1,950 
1,900 

1,800 
1,750 
1,700 
1,650 
1,600 

1,560 
1,560 
1,510 
1,510 
1,510 

1,660 
1,600 
1,600 
1,560 
1,610 


1,420 
1,420 
1,370 
1,330 
1,280 

1,370 
1,420 
1,420 
1,370 
1,330 

1,280 
1,280 
1,280 
1,280 
1,370 

1,370 
1,370 
1,330 
1,240 
1,240 

1,420 
1,510 
1,560 
1,560 
1,460 

1,420 
1,370 
1,330 
1,280 
1,240 
1,240 


1,200 
1,200 
1,200 
1,160 
1,160 

1,110 
1,160 
1,160 
1,200 
1,160 

1,110 
1,110 
1,070 
1,070 
1,070 

1,030 
1,030 
1,030 
1,030 
1,110 

1,200 
1,160 
1,110 
1,070 
1,070 

1,110 
1,110 
1,110 
1,110 
1,110 


1,070 
1,070 
1,070 
1,070 
1,110 

1,110 
1,110 
1,070 
1,030 
1,030 

993 
993 
1,030 
993 
993 

993 

993 

1,070 

1,070 

1,030 

993 
993 
993 
993 
956 

955 
1,070 
1,110 
1,030 
1,030 
1,030 


1,030 
1,030 
1,030 
1,030 
1,030 

1,030 

993 

993 

1,030 

1,030 

1,030 
993 
955 
955 

1,030 

1,030 
993 
993 
993 
955 

955 
956 
956 
956 
919 

919 
919 
919 
919 
919 
919 


966 
919 
919 
919 
919 

965 
919 
919 
919 
919 

919 

919 

919 

919 

919 

966 

1,030 

1,110 

1,110 

1,070 

1,070 
1,070 
1,070 
1,030 
993 

993 
993 
965 
965 
965 


956 
1,070 


110 
110 
070 

030 
030 
030 
030 
030 

110 
160 
110 
110 
110 

110 
200 
280 
330 
280 

240 
200 
200 
200 
200 

160 
160 
160 
160 
160 
160 


1,110 
1,110 
1,110 
1,110 
1,110 

1,070 
1,0?0 
1,110 
1,070 
1,070 

1,070 
1,070 
1,070 
1,110 
1.110 

1,110 
1,110 
1,110 
1,240 
1,600 

1,650 
1,600 
1,600 
1,560 
1,460 

1,370 
1,280 
1,280 
1,240 
1,240 


1,240 
1,340 
1,240 
1,300 
1,200 

1,300 
1,160 
1,160 
1,160 
1,160 

1,160 
1,160 
1,160 
1,160 
1,160 

1,160 
1,110 
1,110 
1,110 
1,110 

1,070 
1,070 
1,030 
1,(00 
1,030 

955 

919 

9Si 

1,070 

1,0S0 

1,030 


'     Note.— See  "Accuracy"  in  station  deecription.    Discbarge  Feb.  7  to  Mar.  0  estimated,  because  of  ioe, 
from  gage  beights,  obeerver's  notes,  and  cUmatdogio  records,  900  seoond-lbet. 
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Monthly  discharge  of  Manistee  River  near  Sherman^  Mick.,  for  191S. 
[Dratnage  area,  900  sqnare  miles.] 


Month. 


Dischaige  in  seoond-feet. 


Maxinuun. 


ICinimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
incnes  on 


Aocn- 
racy. 


Fcbnury.. 
Mtfch..... 

Jime 

July 

Aofust 

Soptember. 
October.... 
Norembcr. . 
December.. 


1,460 


3,500 
3,680 
1,6(10 
1,200 
1,110 
1,030 
1,110 
1,330 
1,660 
1,240 


093 

789 


1,610 

1,240 

1,030 

955 

910 

919 

956 

1,070 

919 


1,140 

914 

1,810 

1,890 

1,360 

1,120 

1,030 

981 

974 

1,140 

1,230 

1,110 


1.27 
1.02 
2.01 
2.10 
1.61 
1.24 
1.14 
1.09 
1.08 
1.27 
1.37 
1.23 


1.46 
1.06 
2.32 
2.34 
1.74 
1.38 
1.31 
1.26 
1.20 
1.46 
1.63 
1.42 


Theyear. 


3,600 


789 


1,230 


1.37 


18.48 


Nor.— See  fbotnote  to  table  of  daily  discharge. 

STREAMS   TBIBXTTABY   TO    LAKE    HTTBON. 
AU  SABLE  BIVEB  NEAB  LOYELLS,   MICH.    ^ 

Location.— In  the  SE.  i  sec.  1,  T.  26  N.,  R.  1  W.,  about  900  feet  below  mouth  of 
North  Branch  of  Au  Sable  River,  about  11  miles  southeast  of  Lo veils,  and  about 
8  miles  southwest  of  Red  Oak  post  office,  Mich. 

Records  available.— September  11,  1908,  to  December  31,  1913. 

Drainage  area. — 1,000  square  miles  (determined  by  Fargo  Engineering  Co.). 

Oa^. — Vertical  staff  gage  attached  to  overhanging  tree  on  left  bank  used  September 
11,  1908,  to  March  23,  1913,  when  new  vertical  staff,  bolted  to  a  li-inch  pipe 
driven  8  feet  into  the  bed  of  the  river,  was  installed  about  7  feet  upstream  from 
old  gage.  Duplicate  of  new  gage  was  later  installed  on  right  bank  a  ^ort  distance 
upstream.  Sea-level  elevation  of  zeros  of  the  gages,  1,004.69  feet.  Gage  is  read 
morning  and  evening  to  tenths.  Limits  of  use:  Tenths  throughout  tlie  entire 
range  in  stage  during  1908-1913. 

ControL — Sand  and  gravel;  practically  permanent. 

Diachaxige  zneasurexnentB. — ^Made  ^m  boat  at  section  about  500  feet  upstream 
from  gage. 

Winter  flow. — Discharge  relation  affected  by  ice. 

Accuracy. — Estimates  for  periods  during  which  discharge  relation  was  probably 
affected  by  ice  are  based  on  insufficient  data  and  should  be  used  with  due  caution. 
The  ratios  of  the  monthly  and  yearly  discharges  at  Lovells  to  those  at  Bamfield 
for  190^1913  is  shown  in  the  following  table  of  monthly  dischaige.  The  close 
agreement  between  these  ratios  indicates  that  the  estimates  of  discharge  are 
good. 

Cooperation. — Daily  gage  heights  and  numerous  discharge  measurements  furnished 
by  William  G.  Faigo,  of  Jackson,  Mich.,  who  established  and  maintains  the 
atadopg. 


Digitized  by 


Google 


88  SUBPACE  WATER  SUPPLY,  1913,  PABT  IV. 

DMiarge  meamrementi  o/Au  Sable  River  near  LaveUiy  Mich.,  in  1908-191$, 


Di^. 


HjrdrogntplMr. 


0«ce 


Dfe. 


Date. 


HTdrogrqilier. 


0«n 


Dto- 


1M8. 

Sept  11 

Oct.     9 

10 

Nov.  37 

igoo. 

Jan.     5 

37 

Apr.    4 

10 
16 

1012. 
Sept  30 

1018. 
Apr.  13 
13 


C.  E.  ScwTtf .. 
do. 


:«: 


P.  S.  Monk. 


Ony  and  Angell. 
do 


rea. 
aso 

.38 
.80 
.05 


aso 

L14 
L88 
1.88 
3.00 
8.00 


L13 


8.06 
8.06 


647 
900 
635 
060 


760 
1,0B0 
1,060 
1,000 
1,800 
1,760 


1,080 


3,060 
3,010 


1013. 

Apr.  13 
14 
14 
15 
31 
23 
34 
36 
6 
8 
36 
28 

Jane  0 
18 
34 

July  14 
38 

Sept   3 


May 


Gray  and  Angell 

do 

do 

do 

do 

do 

do 

do 

.....do 

do 

Gray  and  Redhead.. 

-...do 

do 

do. 

do. 


Spring.. 

do.. 

....do.. 


FteL 
3.06 
2.85 
3.85 
2.65 
LOO 
2.10 
2.25 
2.87 
1.88 
L70 
L60 
1.25 
.00 
.81 
.71 
.56 
L55 
.40 


Sm.fL 

1,900 

1,860 

1,040 

1,730 

1,400 

1,400 

1,570 

l,fi00 

1,380 

1,300 

1,180 

1,080 

020 

872 

8M 

73S 

753 

682 


•  Hydrcgrapher^  name  not  available. 

Note.— Measoremeot  on  Sept  30, 1013,  made  by  U.  S.  Geological  Survey;  all  other 
nished  by  Wm.  Q.  Fargo. 


for- 


Daily  gage  height,  in  feet,  of  Au  Sable  River  near  Lovelle,  Mith,for  1908-1913, 


Day. 


Sept. 


Oct 


Nov. 


Dec 


Day. 


Sept 


Oct 


Nov. 


Dee. 


1008. 
1 

3 

3 

4 1 

6....:  ::.::' 

6 

7 

8 

0 

10 

11 

a5 

13 

.4 

13 

.2 

14 

.2 

15 

.7 

ao 


ao 

.7 
LO 
.8 
.6 

.6 
.5 
.5 
.6 
.4 

.6 
.5 
.4 
.5 
.5 


1006. 
16 

0.5 

17 

18 

10 

20 

21 

22 

23 

24 

25 

36 

.3 

37 

.3 

38 

.4 

3B 

.3 

80 

.4 

31 

a4 

.3 
.4 
.3 
.3 

.3 
.3 
.3 
.4 

.6 

.5 
.4 
.4 
.4 
.4 
.4 


.8 
.7 
1.0 
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DaUy  gage  height,  mfeeiy  of  Au  Sable  River  near  Lovells,  Mich,  y  for  1908-1913— Contd, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Deo. 

1900. 
1 

a4 

^4 

g 
L2 

1.'2 
L3 

1.2 
1.2 

l!l 
L2 
L4 
L8 

1.2 

1.2 
1.1 
.6 
.6 
.6 

.8 

:? 

.8 
.8 

.0 
.0 
.6 
.6 
.6 

.9 

.8 
.8 
.7 
.0 

.0 
.6 
.0 
.8 
.5 

.0 
.0 
.5 

.5 
.6 
.6 
.6 
.4 

.0 
.6 
.0 
.0 
.5 

.6 
.6 
.6 
.4 
.6 

.0 
.6 
.6 
.0 
.6 

.5 
.5 
.4 
.5 
.5 

.6 
.7 
.6 

.6 
.6 
.6 
.6 

.5 
.5 
.6 
.0 
.6 

.4 
.5 
.0 
.6 
.5 

.6 
.6 
.5 
.5 
.6 

.6 
.6 
.5 

.0 

.7 

.0 
.8 
.8 
.8 
.7 
.6 

.5 
.6 
.4 
.5 
.6 

.8 
1.0 
.8 
.8 
.7 

.8 

:l 

.7 
.7 

.8 
.8 
.8 
.6 
2.0 

2.2 
2.6 
2.6 
2.8 
2.8 

2.6 
2.6 
2.8 
2.0 
2.0 
1.8 

0.8 
1.1 
1.4 
1.5 
2.2 

3.0 
8.0 
3.0 
2.8 
2.4 

2.3 
2.8 
3.4 
3.2 
3.0 

2.9 
2.7 
2.6 
2.8 
2.7 

2.8 
2.8 
2.6 
2.8 
2.2 

2.1 
2.2 
2.2 
2.2 
2.2 

1.7 
1.6 
1.6 
1.4 
1.4 

1.6 
1.6 
1.6 
1.4 
1.4 

1.4 
1.2 
1.0 
1.0 
1.0 

1.1 
1.8 
1.2 
1.2 
1.1 

1:5 

1.2 
1.1 
1.1 

1.2 
1.4 
1.8 
1.8 
1.2 

2.4 
2.4 
2.4 
2.5 
2.6 

2.6 
2.5 
2.4 
2.2 
2.4 

2.2 
2.1 
1.9 
2.0 
2.2 

2.4 
2.6 
2.6 
2.0 
2.0 

L8 
1.7 
1.6 
1.6 
1.5 

1.4 
1.4 
1.7 
1.7 
1.6 
1.6 

1.1 
1.1 
1.0 
1.0 
.9 

.9 
.8 
.9 
.8 
.8 

.8 
.7 
.7 
.7 
.7 

.7 

1 

.8 
.8 

.7 

:l 

1.1 
1.1 

.8 
.8 
.7 
.8 
.8 
1.0 

1.5 

•1.4 
1.4 
1.4 
1.2 

1.2 
1.4 
1.4 
1.2 
1.2 

1.1 
1.2 
1.0 
1.4 
1.4 

1.2 
1.4 
1.5 
1.3 
L2 

1.1 
.9 
1.0 

1.0 
LO 

.8 
.9 
.9 
.8 
.8 

1.0 
•7 

0.8 
.8 
.8 
.8 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.7 
.6 
.6 

:l 

.5 
.5 
.4 

.6 

.6 

2.4 

2.0 

1.8 

1.5 
1.2 
1.1 
1.1 
1.1 
1.0 

.3 
.8 
.3 
.3 
.3 

.3 
.3 
.2 
.2 
.4 

.4 
.4 

.6 
.5 
.5 

.4 
.4 
.4 

.8 
.8 

.4 
.4 
.4 
.4 
.4 

.4 

:1 

.8 
.4 
.4 

1.0 
.8 
.7 
.8 
.8 

.8 
.7 
.7 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.5 

.5 
.5 
.4 
.4 
.4 

.4 

.4 
.5 
.6 
.5 
.6 

....'.. 

a6 

LO 
1.1 
1.0 

1:2 
1.0 
1.0 

.7 
.7 
.7 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.7 
.8 
.9 
.8 

.8 
.9 
1.0 
1.0 
1.0 

1.0 
1.1 
LO 
.9 

.8 

LO 
LO 
L2 
L3 
L3 

.8 
.8 
.9 
.8 
.8 

.6 
.6 
.8 
.7 
.8 

.7 
.7 
.8 
.7 

.7 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.7 

.8 

.7 
.7 
.8 
.7 
.7 

L2 

2 

3 

4 

5 

e 

7 

LO 
LO 
.9 
LO 

LI 
LO 

8 

9 

LO 
1.0 

10 

LO 

11 

u 

u 

14 

.9 
LO 

.8 
LO 

14. 

LO 

16 

17 

LO 
1.0 

18 

LO 

19 

30 

.8 
,9 

a 

22 

n 

.8 
.9 
,9 

2« 

.8 

tf 

.8 

28 

•  8 

27 

.8 

28 

,7 

29 

» 

SI 

.8 
L2 
L8 

1910. 

1 

2 

S 

4. 

6. 

%, 

7 

S, 

9 

10 

11 

12. 

IS. 

14. 

U. 

10 

17 

U 

19 

20 

21 

22 

2S 

24 

25 

28 

27 

28 

20 

SO 

H 
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40  SUEFACE  WATER  SUPPLY,  1913,  PART  IV. 

DaUy  gage  height^  in  feet,  of  Au  Sable  River  near  LoveUe,  Mwh.ffor  1908-191S — Oontd. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Joxke. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1911. 
1 

0.6 
.6 
.6 

.7 
.7 

1.0 
1.2 
.6 
.4 

.6 

.5 
.5 
.5 
.6 
.6 

.4 

.6 
.8 
.6 
.4 

.4 
.4 
.6 
.3 
.4 

.4 

.5 
.5 
.5 
.4 

.8 

1.4 
1.2 

1.8 
1.8 

1.8 

1.9 
2.2 
3.8 
4.4 
4.4 

4.6 
4.5 
4.6 
4.3 
4.2 

4.0 
3.9 
4.0 
3.8 
3.7 

3.6 
3.5 
3.6 
3.6 
3.5 

3.4 
3.4 
3.3 
3.3 
3.4 
3.0 

0.4 

.5 

.6 
.6 
.6 

3.2 
2.9 
2.9 
3.5 
3.4 

3.2 
3.2 
3.3 
3.1 
2.7 

2.9 
3.0 
3.0 
3.0 
8.0 

3.0 
2.8 
1.2 
1.0 
1.0 

1.0 
2.8 
3.4 
3.0 
1.0 

.9 
1.0 
1.0 
1.0 

0.4 
.5 
.5 
.5 
.4 

.5 
.4 
.4 
.4 

.6 

.6 
.6 
.7 
.8 
1.0 

.8 
.8 
.6 
.8 
.8 

LO 
1.2 
1.2 
1.2 
1.1 

1.6 
2.0 
2.0 
1.9 
1.8 
1.6 

1.0 
.9 
1.0 
1.1 
2.0 

3.2 
1.1 
1.0 

.7 

.7 

.8 
.8 
.8 
.8 
.8 

.8 

.8 

.8 

1.0 

1.0 

1.0 
1.0 
.9 
1.0 
1.0 

1.0 
1.0 
1.1 
1.2 
1.2 
1.4 

01.5 
1.4 
1.2 
1.4 
1.6 

1.8 
1.8 
1.8 
1.7 
2.0 

2.0 
2.2 
2.8 
3.8 
3.8 

3.6 
3.3 
2.9 
2.6 
2.4 

2.4 
2.2 
2.0 
2.0 
1.8 

1.8 
1.7 
1.6 
1.6 
1.6 

1.3 
1.2 
1.2 
1.4 
2.0 

3.0 
3.5 
8.4 
3.1 
2.9 

2.8 
2.9 
2.8 
2.8 
2.7 

2.6 
2.6 
2.4 
2.2 
2.1 

2.0 
2.0 
2.2 
2.0 
2.0 

2.0 
1.9 
1.8 
1.8 
1.8 

02.0 
2.2 
2.1 
2.0 
1.8 

112 
1.3 

1.6 
2.2 
2.4 
2.4 
2.3 

2.2 
2.6 
3.0 
3.0 
2.9 

2.6 
2.2 
ZO 
1.8 
1.6 
1.8 

1.8 
1.6 
1.6 
1.6 
1.6 

1.6 
1.5 
1.6 
1.6 
1.4 

1.5 
1.8 
2.1 
1.9 
1.8 

1.8 
2.0 
2.0 
1.8 
2.6 

2.8 
3.2 
3.6 
3.6 
3.4 

3.0 
2.8 
4.0 
4.7 
4.2 
3.8 

01.9 
1.9 
1.8 
1.8 
1.8 

1.7 
1.7 
1.6 
1.6 
1.4 

1.4 
1.4 
1.4 
1.4 
1.2 

1.2 
1.2 
1.2 
1.0 
1.0 

1.0 
1.0 
.9 
1.1 
1.1 

1.1 
1.0 
1.0 
.9 
.9 

3.2 
3.0 
2.8 
2.6 
2.4 

2.4 
2.3 
2.2 
2.1 
2.0 

1.8 
1.9 
1.8 
1.8 
1.8 

1.8 
1.8 
1.6 
1.6 
1.6 

1.5 
1.5 
1.5 
1.4 
1.4 

1.4 
1.4 
1.3 
1.3 
1.2 

0.8 
.8 
.8 

1.2 
1.3 
1.3 

1.3 

0.6 

1.2 
1.2 
1.1 
1.1 
1.1 

1.0 
1.2 
1.3 
1.2 
1.5 

1.4 
1.4 
1.3 
1.2 
1.2 

1.2 
1.2 
1.6 
1.5 
1.5 

1.4 
1.3 
1.3 
1.6 
1.8 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 

0.6 
.6 
.6 
.6 
.6 

.6 
.8 
.8 
.7 
.7 

.6 
.6 
.6 
.6 
.8 

.8 
.7 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
1.0 
.8 

2.2 
2.4 
2.6 
2.4 
2.2 

2.0 
1.8 
1.6 
1.6 
1.6 

1.8 
1.6 
1.6 
1.6 
1.6 

1.8 
1.8 
1.8 
1.8 
1.4 

1.0 
1.1 
1.1 
1.0 
1.0 

1.0 
.9 
.9 
.8 
.8 

1.0 
1.1 
1.2 
1.5 
1.5 

1.8 
2.2 
2.0 
1.8 
1.7 

1.7 
1.5 
1.4 
1.4 
1.2 

1.2 
L6 
1.6 
1.6 
1.4 

1.4 
1.6 
1.7 
1.7 
1.7 

1.6 
1.5 
1.4 
1.3 
1.3 
1.2 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.7 
.8 
.8 

.8 
1.2 
1.2 
1.2 
1.2 

1.0 

.9 

1.0 

1.0 

.9 

.8 
1.0 
1.2 
1.1 
1.0 

.9 
1.0 
.9 
.9 
.8 
.8 

1.4 
1.2 
1.2 
1.2 
1.2 

1.2 
1.6 
1.6 
1.6 
1.6 

1.6 
2.6 
2.6 
2.5 
2.3 

2.2 
2.1 
2.2 
2.1 
2.0 

2.0 
1.9 
1.9 
1.8 
1.7 

1.7 
1.7 
1.8 
1.6 
1.6 

.9 

.9 

.9 

1.0 

1.0 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.0 
2.0 
2.3 
2.0 

1.8 
1.8 
1.7 
1.6 
1.6 

1.6 
1.6 
1.5 
1.6 
1.6 

1.6 
1.6 
1.4 
1.8 
1.8 

L6 

2 

L6 

3 

1.6 

4 

1.5 

5 

1.5 

6 

L5 

7 

1.5 

8 

9 

1.5 
1.7 

10 

2.2 

11 

3.2 

12 

3.2 

13 

3.0 

14 

2.8 

15 

2.4 

16 

2.2 

17 

2.1 

18 

2.0 

19 

1.9 

20 

L8 

21    

1.8 

22 

1.7 

23 

1.8 

24    

1.8 

25 

1.8 

26 

1.6 

27 

1.6 

28 

1.8 

29 

1.4 

80 

1.5 

81 

1.5 

1912. 
1 

1.3 

2 

2.0 

3 

2.2 

4 

2.1 

5 

2.1 

6 

2.2 

7 

2.0 

8 

1.9 

9 

2.0 

10 

1.7 

11 

1.6 

12 

1.4 

13 

1.7 

14 

1.4 

15 

1.4 

16 

1.4 

17 

1.5 

18 

1.3 

19.- 

l.S 

20 

1.3 

21 

1.2 

22 

1.2 

23 

1.1 

24 

i.a 

25 

L2 

26 

1.1 

27 

1.1 

28 

I.a 

29 

1.1 

30 

1.1 

31 

1.1 
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STREAMS  TRIBUTARY   TO  LAKE   HURON.  41 

Daily  gage  height,  in  feet,  of  Au  SabU  River  near  LovdU,  Mich.,  for  1908-191S—Contd. 


D^y. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June.    July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1913. 

1 

2 

3 

4. 

5 

« 

7 

8 

» 

10 

U 

U 

U 

14. 

15 

16 

17 

18 

W 

» 

21 

22 

» 

24 

25 

28 

27.. 

28 

29 

30 

31 


1.0 
l.i 
1.0 
1.0 
1.0 

1.1 
.8 
1.1 
1.3 
1.2 

1.1 
1.0 
1.2 
.0 
1.0 

.9 
1.2 
1.3 
1.2 
1.2 

1.1 
1.2 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.2 
1.0 
.9 


0.9 
.8 
1.2 
1.0 
1.1 

2.8 
3.1 
3.0 
3.0 
3.0 

2.0 
2.8 
3.0 
2.5 
2.5 

2.4 
2.2 

1.0 
.8 
.8 

.8 
.0 
.6 
.7 
1.0 

.8 
.7 
.6 


0.7 
.0 
.0 

.7 
.7 

.5 
.8 
.9 
.7 
.6 

.8 
.8 
.7 
1.5 
2.9 

2.1 
1.9 
1.7 
2.0 
3.0 

3.1 
2.8 
2.0 
3.8 
3.0 

3.2 
3.0 
2.0 
2.2 
2.3 
2.8 


2.0 
3.0 
3.8 
3.8 

3.0 
3.4 
8.0 
2.7 
2.8 

3.2 
3.1 
3.0 
2.9 
2.0 

2.4 
2.2 
2.2 
2.2 
2.1 

2.0 
2.0 
2.1 
1.9 
2.0 

2.4 
2.3 
2.2 

2.0 
2.0 


2.0 
1.9 
1.0 
1.0 
1.0 

1.8 
1.8 
1.8 
1.0 
1.0 

1.5 
1.5 
1.4 
1.4 
1.5 

1.0 
1.5 
1.4 
1.4 
1.3 

1.4 
1.9 
1.8 
1.7 
1.0 

1.5 
1.4 
1.3 
1.3 
1.2 
1.2 


1.1 
1.0 
1.1 
1.1 
1.0 

.9 
1.2 
1.1 
1.0 

.9 

.9 
.8 
.8 
.8 
.8 

.7 

.7 
.7 
.8 
.8 

.0 
.9 
.7 
.7 
.0 

1.0 
1.4 
1.2 
1.0 
1.0 


0.8 

0.7 

.8 

0.4 
.4 
.4 
.5 
.6 

.4 
.4 

.4 
.4 
.4 

.4 
.3 
.4 
.4 
.3 

.3 
.9 
.8 
.8 
.7 

.8 
.7 
.7 
.0 
.0 

.5 
.5 
.5 
.4 
.3 


0.4 
.5 
.5 
.5 
.5 

.4 

.5 
.0 
.0 
.0 

1.0 
1.0 
.9 
.7 
.7 

.0 
1.1 
1.3 
1.2 
1.0 

1.0 
1.0 
1.2 
1.3 
1.2 

1.0 

.8 
.8 
.8 
.8 
.8 


0.7 

.7 

.7 
.7 
.7 

.7 
.0 
.7 
.7 
.0 

.0 

.7 
.7 
.7 

.7 

.0 

.7 

.7 

1.0 

1.0 

1.5 
1.5 
1.5 
1.4 
1.1 

1.0 
1.0 
1.0 
1.0 
1.0 


Note.— Discharge  relation  probably  affected  by  Ice  about  Feb.  1-2  and  Dec.  29-31, 1909;  Jan.  1-12, 1910; 
Jan.  4-8  and  17-19, 1911;  Jan.  3  to  Mar.  8, 1912;  and  Jan.  8-15  Feb.  3-27,  and  Mar.  7-9, 1913. 

DaUy  discharge,  in  second-feet,  of  Au  Sable  River  near  Lovelle,  Mich.,  for  1908-1913. 


Day. 

Sept. 

Oct. 

Nov. 

Vec. 

Day. 

Sept. 

Oct. 

Nov. 

Dec. 

1908. 
1 

727 
033 
033 
033 
033 

033 
033 
033 
033 
033 

033 
033 
033 
033 
033 

033 
580 
033 
580 
033 

033 
080 
033 
033 
033 

580 
033 
580 
033 
033 

727 
774 
915 
821 
727 

T27 
080 
080 
680 
033 

080 
680 
633 
680 
680 

1908-Con. 
16    

680 
633 
633 
727 
727 

727 
586 
633 
633 
586 

540 
540 
033 
T27 
033 

033 
586 
633 
540 
540 

586 
586 
586 
633 
727 

680 
633 
633 
633 
633 
633 

633 
633 
633 
633 
633 

633 
633 
633 

727 
821 

962 
868 
821 
774 
915 



727 

2 1 

17 

680 

3 i 

18        .  . 

680 

4 

19 

680 

5 

20 

727 

e 

21 

633 

7 

22 

033 

8 

23 

727 

9 

24 

680 

10 

25 

727 

11 

080 
033 
540 
540 
774 

20 

680 

12 

27 

633 

13 

28 

633 

14 

29 

540 

15 

30..     .  .  . 

633 

31 

633 
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42  SUBFACE  WATEB  SUPPLY,  1913,  PABT  IV. 

Daily  diicharge,  in  ieamdrfut^  ofAu  Sable  River  near  LoveUs,  Mkh, ,  for  1908-191S—C(m. 


Day. 


Jan. 


Fab. 


Mar. 


Apr. 


M»y. 


June. 


July. 


Aug. 


Sept 


Oct. 


Not. 


igo9. 
1 

633 

2 

774 

3 

633 

4 

633 

6 

680 

0 

633 

7 

633 

8 

774 

9 

1,010 
633 

10 

11 

633 

12 

727 

13 

821 

14 

1,010 
633 

15 

W 

727 

17 

821 

18 

633 

19 

727 

20 

633 

21 

686 

22 

633 

23 

821 

24 

1,010 
1,060 

1,010 

1,010 

868 

26 

26 

27 

28 

29 

821 

30 

727 

31 

821 

1910. 
1 

2 

3 

4 

5 

0 

7 

8 

9 

10 

11 

12 

13 

727 

14 

727 

16 

821 

16 

821 

17 

821 

18 

727 

19 

727 

20 

727 

21 

774 

22 

727 

23 

821 

24 

821 

26 

727 

26 

727 

27 

727 

28 

727 

29 

727 

30 

727 

31 

680 

727 
727 
727 

821 
821 
774 
821 
821 

727 
727 
727 
680 
727 


821 
821 
774 
727 

727 
727 
727 
821 
680 

727 
727 


680 
680 
680 
727 
633 

727 
727 
727 
727 
680 

727 
727 


727 

727 
680 
727 
727 
727 

680 
680 


680 

727 
774 
727 


727 
727 
727 
727 


727 
727 
727 

683 
680 
727 
727 


727 
727 
680 
i»0 
727 

727 
680 
680 
727 

774 

727 
821 
821 
821 
774 
727 


680 
633 
680 
727 

821 
916 
821 
821 
774 

821 
821 
821 
774 
774 

821 
821 
821 
727 
1,390 

1,480 
1,680 
1,680 
1,770 
1,770 

1,680 
1,680 
1,630 
1,390 
1,300 
1,290 


821 

962 

1,100 

1,160 

1,480 

1,870 
1,870 
1,870 
1,770 
1,680 

1,530 
1,770 
2,060 
1,960 
1,870 

1,820 
1,720 
1,680 
1,770 
1,720 

1,770 
1,770 
1,680 
1,630 
1,480 

1,440 
1,480 
1,480 
1,480 
1,480 


1,240 
1,200 
1,160 
1,100 
1,100 

1,200 
1,200 
1,160 
1,100 
1,100 

1,100 

1,010 

015 

915 

915 

962 
1,060 
1,010 
1,010 

962 

962 
915 
1,010 
962 
962 

1,010 
1,100 
1,060 
1,060 
1,010 


1,580 
1,680 
1,680 
1,630 
1,680 

1,680 
1,630 
1,680 
1,480 
1,680 

1,480 
1,440 
1,340 
1,390 
1,480 

1,680 
1,680 
1,680 
1,390 
1,300 

1,290 
1,240 
1,200 
1,200 
1,160 

1,100 
1,100 
1,240 
1,240 
1,200 
1,200 


962 
962 
915 
916 


821 
868 
821 
821 

821 
774 
774 
774 
774 

774 
727 
821 
821 
821 

774 
821 
821 
962 
962 

821 
821 
774 
821 
821 
915 


1,160 
1,100 
1,100 
1,100 
1,010 

1,010 
1,100 
1,100 
1,010 
1,010 


1,010 

016 

1,100 

1,100 

1,010 
1,100 
1,160 
1,060 
1,010 


915 
915 
915 

821 


821 
821 


915 
916 
915 
821 


821 
821 
821 

774 

774 
727 
680 
727 
727 

680 
727 
727 
727 
774 

727 
727 
727 
680 


633 
633 


821 
821 
821 
821 

727 

727 
727 
727 
727 

727 

727 
727 
774 
727 
727 

727 
680 
680 
680 


727 

727 

1,680 

1,390 

1,290 

1,160 
1,010 
902 
962 
962 
916 


686 
586 
586 
586 


586 
686 
540 
540 
633 

633 
633 
727 
680 
680 


580 
633 


633 
586 
633 
688 


915 
821 

774 
821 
821 

821 

774 
774 
727 
727 

727 

727 
727 
727 
727 

727 
727 
727 
727 
680 

680 
680 


680 
727 


727 


633 


686 
633 


586 
586 
586 
633 

633 
680 
633 
586 
686 

686 
686 
680 
633 
774 

915 
821 
821 
774 
727 
680 


727 
727 
727 
727 
727 


683 
683 
633 


680 

727 


680 
680 


680 
680 


633 


774 
821 
774 
774 

727 
727 
727 
727 
727 


727 

821 
821 
727 
774 
727 

727 
915 
915 
868 
821 

821 
727 
774 
727 
727 

727 


727 
727 

727 
727 
727 
680 
727 


727 
727 
727 

774 
727 

727 


680 

727 

727 
633 
727 
727 
727 

774 
868 
821 
727 
774 

821 
915 
902 
915 
821 

727 
774 
774 
727 
727 
727 


727 
774 
774 
774 
727 

727 
727 
727 
727 
727 

727 
774 
821 
868 
821 

821 
868 
915 
915 
915 

915 
962 
916 

868 
821 

915 

916 

1,010 

1,060 

1,060 


680 

821 

680 

821 

727 

868 

774 

821 

821 

821 

774 

727 

821 

727 

774 

821 

727 

774 

727 

821 

727 

774 

727 

774 

680 

821 

680 

774 

680 

774 

680 

727 

680 

727 

680 

727 

680 

727 

680 

727 

727 

727 

774 

727 

821 

727 

774 

774 

774 

821 

727 

774 

821 

774 

1,010 
916 

821 
774 

915 
821 

774 
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DaOy  diMAarge,  in  second-feet,  of  Au  Sable  River  near  LoveUs^  Mu^.^for  1908-191S—Ooji. 


Day. 


1911. 


1912. 


Jtn. 


727 
727 
727 


633 

727 


680 


680 
680 


633 
633 
T27 
586 
633 


680 
680 


821 


1,100 
1,010 


Feb. 


680 
633 

727 

727 
680 
633 


633 
633 
633 

680 
727 
774 
727 
727 

727 
680 
680 
727 
680 

727 
727 
727 


Mar. 


680 
680 
633 

680 
633 
633 
633 
680 

727 
727 
774 
821 
915 

821 
821 
727 
821 
821 

915 
1,010 
1,010 
1,010 

962 

1,200 
1,390 
1,390 
1,340 
1,290 
1,200 


774 
774 

821 
821 
821 
821 
821 

821 
821 
821 
915 
915 

915 
915 
868 
915 
915 

915 

915 

962 

1,010 

1,010 

1,100 


Apr. 


1,150 

h' 

1,100 

1, 

1,010 

i; 

1,100 

1, 

1,200 

1, 

1,290 

1, 

1,290 

1 

1,290 

1, 

1,240 

i; 

1,390 

1, 

1,390 

1, 

i;480 

1, 

1,770 

1, 

2,260 

1, 

2,260 

1, 

2,160 

1, 

2,010 

1, 

1,820 

1 

1,680 

1, 

i;580 

1, 

1,580 

1, 

1,480 

1, 

1,390 

1, 

1,390 

1, 

1,290 

1, 

1,290 

1, 

1,240 

1, 

1,200 

1, 

1,200 

1, 

1,200 

1, 

1, 

1,060 

1, 

1,010 

1, 

1,010 

1, 

1,100 

1, 

i;390 

1, 

1,870 

1, 

2,110 

1, 

2,060 

1, 

1,920 

1, 

1,820 

1, 

1,770 

1, 

1,820 

1, 

1,770 

1, 

1,770 

1, 

1,720 

1, 

1,680 

1, 

1,680 

1, 

1.580 

1, 

1,480 

1, 

1,440 

1, 

1,390 

1, 

1,390 

1, 

1,480 

2, 

1,390 

2. 

1,390 

2, 

1,390 

1, 

1,340 

1, 

1,290 

2, 

1,290 

2, 

1,290 

2, 

2, 

May. 


,390 
,480 
,440 
,390 
,290 

,200 
,150 
,100 
,100 
,100 

,100 
,100 
,100 
1,010 
1,060 

,200 
,480 
,580 
,580 
,530 

,480 
,680 
,870 
,870 


,480 
,390 
,290 
,200 
,290 


,290 
i,200 
,200 
,200 
,200 

,200 
,150 
,150 
,200 
,100 

,150 
,290 
,440 
,340 


,290 
,390 
,390 
,290 
,680 

,770 
,960 
,160 
.160 
S,060 

,870 
,770 
!,350 
,850 
,580 
1,370 


June. 


1,340 
1,340 
1,290 
1,290 
1,290 

1,240 
1,240 
1,200 
1,150 
1,100 

1,100 
1,100 
1,100 
1,100 
1,010 

1,010 

1,010 

1,010 

915 

915 

915 
915 
868 
962 
962 

962 
915 
915 

868 


July. 


821 
821 
821 
821 

727 

774 
774 
774 
774 
727 

727 
727 
727 
727 
727 

727 

727 
727 
727 
680 

727 
727 
680 
727 
821 

774 

727 
727 
680 
727 
727 


1,060 
1,050 
1,050 
1,100 
1,240 

1,240 
1,190 
1,190 
1,100 
1,140 

1,140 
1,100 
1,140' 
1,140 
1,100 

1,050 
1,050 
1,050 
1,050 
1,000 

1,050 
1,050 
1,050 
1,100 
1,100 

1,100 
1,050 
1,060 
1,050 
1,050 
1,050 


Aug. 


727 
821 
821 
727 

727 

727 
727 
774 
727 
727 

774 

727 
727 
727 
727 

821 
774 
727 
774 
727 

727 
633 

727 
680 
727 

680 
680 
680 
727 
727 
727 


1,060 
1,050 
1,000 
1,000 
1,000 

955 
1,050 
1,100 
1,050 
1,190 

1,140 
1,140 
1,100 
1,060 
1,060 

1,060 
1,050 
1,240 
1,190 
1,190 

1,140 
1,100 
1,100 
1.240 
1,340 

1,240 
1,240 
1,240 
1,240 
1,240 
1,240 


S«pt. 


727 
727 
727 
727 


727 
821 
821 
774 
774 

727 

727 
727 
727 
821 

821 
774 
727 
727 
727 

727 
727 
727 
727 
727 

727 
727 
727 
915 
821 


1,530 
1,640 
1,740 
1,640 
1,530 

1,430 
1,340 
1,240 
1.240 
1,240 

1.340 
1,240 
1,240 
1,190 
1,240 

1,340 
1.340 
1,340 
1,340 
1,140 

955 

1,000 

1,000 

955 

955 

955 
909 
909 
863 
863 


Oct. 


915 

962 

1,010 

1,150 

1,150 

1,290 
1,480 
1,390 
1,290 
1,240 

1,240 
1,150 
1,100 
1,100 
1,010 

1,010 
1,200 
1,200 
1,150 
1,100 

1,100 
1,200 
1,240 
1,240 
1,240 

1,200 
1,150 
1,200 
1,060 
1,060 
1,010 


863 


863 


863 
817 
863 


1,060 
1,050 
1,050 
1,060 

955 
909 
055 
955 
909 


955 
1,050 
1,000 

055 

909 
955 
909 
909 


Nov. 


909 
909 
909 
955 
955 

060 
050 
050 
050 
050 

060 
955 
430 
580 
430 

340 
340 
290 
240 
240 

240 
240 
190 
240 
190 

190 
190 
140 
100 
100 


Deo. 


1,200 
1,200 
1,200 
1,160 
1,150 

1,150 
1,150 
1,150 
1,240 
1,480 

1,960 
1,960 
1,870 
1,770 
1,580 

1,480 
1,440 
1,390 
1,340 
1,290 

1,290 
1,240 
1,290 
1,290 
1.290 

1,200 
1,200 
1,060 
1,100 
1,150 
1,150 


1,100 
1,430 
1,530 
1,480 
1,480 

1,530 
1,430 
1,380 
1,430 
1,290 

1,190 
1,140 
1,290 
1,140 
1,140 

1,140 
1,190 
1,100 
1,100 
1,100 

1,050 
1,060 
1,000 
1,050 
1,050 

1,000 
1,000 
1,060 
1,000 
1,000 
1,000 
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Daily  ducharge,  in  uctmdrfeet^  ofAu  Sable  River  near  LovelU,  Midi.,  for  1908-19 IS— Can. 


Day. 


1. 
2. 
8. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

Il- 
ia. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 

ao. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 

ao. 

31. 


1913. 


Jan. 


955 
1,000 
965 
955 
955 

1,000 


909 
1,050 
1,100 
1,050 
1,060 

1,000 

1,050 

955 

955 

955 

955 
956 
965 
1,060 
955 
900 


Feb. 


Mar. 


009 

817 

863 

771 

771 

817 

817 



725 

7n 


771 

863 

863 

817 

1,190 

1,900 

1,480 
1,380 
1,200 
1,430 
1,950 

2,000 
1,840 
1,740 
2,370 
2,270 

2,060 
If*"" 
1,740 
1,630 
1,580 
1,840 


Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

1,840 

1,430 

1,000 

863 

817 

680 

680 

817 

1,740 

1,380 

955 

863 

771 

680 

725 

817 

1,960 

1,240 

1,000 

771 

771 

680 

725 

817 

2,370 

1,240 

1,000 

771 

771 

726 

726 

817 

2,370 

1,240 

1,240 

955 

817 

771 

725 

817 

2,270 

1,340 

909 

771 

725 

680 

680 

817 

2,100 

1,340 

1,060 

771 

725 

680 

725 

771 

1,950 

1,340 

1,000 

725 

680 

680 

m 

817 

1,790 

1,240 

955 

725 

725 

680 

771 

817 

1,840 

1,240 

900 

725 

m 

680 

771 

771 

2,060 

1,190 

909 

725 

725 

680 

955 

771 

2,000 

1,100 

863 

725 

680 

635 

955 

817 

1,950 

1,140 

863 

771 

680 

680 

909 

817 

1,900 

1,140 

863 

771 

680 

680 

817 

817 

1,740 

1,100 

863 

725 

680 

635 

817 

817 

1,640 

1,240 

817 

725 

771 

635 

771 

771 

1,630 

1,190 

817 

771 

771 

909 

1,C00 

817 

1,630 

1,140 

817 

771 

771 

863 

1,100 

817 

1,630 

1,140 

863 

771 

725 

863 

1,060 

955 

1,480 

1,100 

863 

725 

725 

817 

955 

1,240 

1,430 

1,140 

900 

725 

680 

863 

955 

1,190 

1,430 

1,380 

009 

680 

725 

817 

956 

1,190 

1,480 

1,340 

817 

725 

680 

817 

1,050 

1,190 

1,380 

1,200 

817 

725 

680 

771 

1,100 

1,140 

1,430 

1,240 

771 

725 

680 

771 

1,050 

1,000 

1,640 

1,190 

955 

680 

680 

725 

955 

955 

1,580 

1,140 

1,140 

725 

680 

725 

863 

956 

1,530 

1,100 

1,060 

771 

680 

725 

863 

955 

1,430 

1,100 

955 

725 

680 

680 

863 

956 

1,430 

1,050 

955 

771 

680 

635 

863 

955 



1,060 



725 

680 

883 

Dec 


955 

1,060 

1,000 

955 

900 

909 
909 
863 
909 


863 
863 
863 
863 
817 

817 
817 
817 
817 
817 

817 
771 
771 
771 
711 

771 
771 
771 
771 
725 
725 


Note.— Discharge  Sept.  11, 1908,  to  May  28, 1912,  computed  by  engineers  of  the  Geological  Survey  from 
a  fairly  well-defined  rating  curve  based  on  10  measurements  made  during  1008-9  by  the  Fargo  EngineertDg 
Ck).  Discharge  May  29,  1012,  to  Dec.  31,  1913,  computed  from  a  well-oeflned  rating  curve  based  on  one 
measurement  made  by  the  engineers  of  the  Survey  Sept.  20, 1912,  and  20  measurements  made  in  1913  lay 
en^eers  of  the  Fargo  Engineering  Co. 

Discharge  estimated,  because  of  ice.  from  gage  heights,  observer's  notes,  olimatologlc  records,  and  dis- 
charge of  adjacent  drainage  areas,  as  follows:  Feb.  1-2, 1909,  770  second-feet;  Dec.  29-31. 1900, 800  secaod- 
Ceet;  Jan.  1-12, 1910,  700  second-feet;  Jan.  4-8, 1011,  700  second-feet;  Jan.  17-19, 1911,  630  second-feet;  Jan. 
8-31, 1912, 1,000  second-feet;  Feb.  1-29, 1912, 1,000  second-feet;  Feb.  1-29. 1912,  900  second-feet;  Mar.  1-8, 
1912,  800  second-feet;  Jan.  8-15, 1913,  860  second-feet;  Feb.  3-27, 1913,  800  second-feet;  Mar.  7-9, 1913, 7m 
seoond-feet. 

Monthly  discharge  of  Au  Sable  River  near  LovelU,  Mich.,  for  1908-191S. 
prainage  area,  1,000  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Ratio  of 
LoveUsto 
Bamfleld.a 


Aoeo- 
ncj. 


721 
962 
916 


540 
540 
586 
540 


640 
629 
677 


0.640 
.629 
.677 


0.48 
.73 
.76 
.79 


1908. 

September  11-30 

October 

November 

December 

1909. 

January 

Februwy 

March 

Anril 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

a  The  ratio  of  the  drainage  area  of  Au  Sable  River  near  LoveUs  to  the  drainage  area  at  Bamfleld  is  0.70i 
See  "  Accuracy  '*  in  station  description. 


1,060 

868 

821 

2,060 

1,680 

1,150 

1,580 

915 

821 

962 

1,060 

1,010 


586 
680 
633 
821 
1,100 
821 
633 
633 
633 
633 
727 
774 


767 
757 
722 
1,600 
1,420 
996 
852 
727 
699 
757 
843 
875 


.767 
.757 
.722 
1.60 
1.42 
.996 
.862 
.727 
.699 
.767 
.843 
.876 


.79 

.83 

1.78 

1.64 

1.11 

.98 

.84 

.78 

.87 

.94 

1.01 


0.66 
.67 
.61 
.65 


.63 
.61 
.64 
.65 
.66 


2,060 


586 


918 


.918 


12.45 


.65 
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MoTUhly  discharge  of  Au  Sable  River  near  LoveUSf  Mich,  y  for  1908-1913 — Continued. 


Month. 


Dtocharge  in  seoond-feet. 


M«an. 


Per 
square 
mile. 


Run-off 
(depth  in 
incneson 
drainage 
area). 


Ratio  of 
Lovellflto 
Bamfleld. 


Aoon- 
racy. 


Janoary.. 
Febraary. 
March.... 


igio. 


July 

August 

September. 
Oetober.... 
November.. 
December.. 


774 

633 

1,770 

633 

1,240 

915 

962 

727 

915 

633 

727 

540 

915 

586 

915 

633 

1,010 

680 

868 

727 

1,010 

633 

The  year... 
1911. 


1,770 


Jaimary. 
Fefaniary... 
Mareh 

^::::::: 

June 

July 

August 

September. 

October 

November.. 
December.. 


774 

1,390 

2,250 

1,870 

1,340 

821 

821 

915 

1,480 

1,680 

1,960 


The  year... 
1012. 


2,250 


January.. 
February... 
March 

^::::::: 

June 

July 

August 

September. 

October 

November.. 
December.. 


2,110 
2,859 
2,060 
1,240 
1,340 
1,740 
1,050 
1,580 
1,530 


The  year... 
1913. 


2,850 


January.. 
February. 
March. 
Ap 


1,100 


r: 


June.. 

July 

August 

8q>tember. 

October 

November.. 
December.. 

They 


2,370 


732 
702 
1,080 
1,050 
839 
749 
618 
650 
743 
757 
776 
750 


0.732 
.702 
1.08 
1.05 
.839 
.749 
.618 
.650 
.743 
.757 
.776 
.750 


540 


787 


.787 


586 

586 

633 

1,010 

1,010 

868 

680 

633 

680 

915 

1,010 

1,060 


675 

683 

879 

1,460 

1,370 

1,060 

745 

733 

752 

1,160 

1,290 

1,340 


.675 
.683 
.879 
1.46 
1.37 
1.06 
.745 
.733 
.752 
1.16 
1.29 
1.34 


586 


1,010 


1.01 


1,010 

1,100 

1,050 

1,000 

955 

863 

817 

909 

1,000 


1,000 

900 

864 

1,530 

1,593 

1,380 

1,090 

1,130 

1,220 

921 

1,150 

1,190 


1.00 

.900 

.864 

1.52 

1.59 

1.38 

1.09 

1.13 

1.22 

.921 

1.15 

1.19 


1,160 


1.16 


2,370 

725 

2,370 

1,380 

1,430 

1,050 

1,140 

771 

863 

680 

817 

680 

909 

635 

1,100 

680 

1,240 

771 

1,050 

725 

C46 

805 

1,350 

1,750 

1,220 

918 

750 

718 

727 

871 

907 

842 


.946 
.805 
1.35 
1.75 
1.22 
.918 
.750 
.718 
.727 
.871 
.907 
.842 


984 


.984 


0.84 
.73 
1.24 
1.17 
.97 
.84 
.71 
.75 
.83 
.87 
.87 
.86 


10.68 


.78 

.71 

1.01 

1.63 

1.58 

1.18 

.86 

.85 

.84 

1.34 

1.44 

1.54 


13.76 


1.15 
.97 
1.00 
1.70 
1.83 
1.54 
1.26 
1.30 
1.36 
1.06 
1.28 
1.37 


15.82 


1.09 
.84 
1.56 
1.95 
1.41 
1.02 
.86 
.83 
.81 
1.00 
1.01 
.97 


13.35 


00.64 
a.66 
b.59 
.67 
.64 
.61 
.55 
.60 
.61 


.64 


.63 


a.  65 

6.63 

.60 


.65 


a.  67 
a.  64 
6.65 
.65 
.67 
.69 
.67 
.69 
.71 
.70 
.68 
.70 


.67 


6.71 
0.67 
6.63 
.67 
.69 
.66 
.65 
.65 
.66 
.71 
.64 
.65 


.66 


NOTB. 


a  Discharge  at  Bamfleld  obtained  by  comparison  with  Lovells. 

6  Part  of  monthly  discharge  at  Bamfleld  estimated  by  comparison  with  Lovells. 

footnote  to  table  of  daily  discharge. 
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46  SURFACE  WATER  SUPPLY,  1913,  PART  IV. 

AU  SABLE  RIYEB  AT  BAMFIBLD,   MICH. 

Location. — ^At  remains  of  old  wooden  highway  bridge  at  Bamfield,  near  Glennie 
poet  office,  Mich.,  in  the  NW.  J  sec.  14,  T.  25  N.,  R.  5  E.,  about  600  feet  above 
mouth  of  Bamfields  Creek. 

BecordB  available.— August  27,  1902,  to  December  31,  1913,  when  station  was 
discontinued. 

Drainage  area. — 1,420  square  miles. 

Qage. — Staff.  Prior  to  1913  gage  was  fastened  to  wooden  crib  pier  of  old  bridge,  about 
600  feet  above  the  steel  bridge;  read  daily,  morning  and  evening,  to  hundredths. 
Limits  of  use:  Tenths  throughout  the  range  of  stage  for  1909-1913.  On  May  13, 
1913,  new  gage  was  established  at  steel  highway  bridge  600  feet  below  old  gage 
and  set  to  read  same  as  old  gage  at  gage  height  2.9  feet.  Readings  on  the  two 
gages  probably  agree  for  gage  heights  within  ordinary  range  of  stage.  Elevation 
of  zero  of  gage  above  sea  level,  787.35  feet. 

ControL — Shifts  during  extreme  floods. 

Discharge  measurements.— Made  from  the  steel  bridge  about  600  feet  below 
wooden  bridge  at  which  mefisurements  were  formerly  made.  Bamfields  Creek, 
which  enters  iomiediately  above  steel  bridge,  carries  only  a  few  second-feet  of 
water. 

Winter  flow. — River  frozen  over  two  or  three  months  each  year,  but  open  places, 
probably  caused  by  inflow  from  springs,  may  be  found  throughout  the  winter. 

Accuracy. — Dischaige  measurements  made  in  1913  by  the  Faigo  Engineering  Co. 
indicate  a  decided  change  in  the  discharge  relation  expressed  by  the  rating  curve 
used  prior  to  1909.  Comparison  of  gage  readings  at  Lovells  and  Bamfield  diow 
no  material  change  in  conditions  at  these  stations  during  1909-1911,  and  current- 
meter  measurements  at  Ix)vells  from  1909-1913  show  no  large  changes  in  the  dis- 
charge relation  at  that  station  within  the  period.  The  comparison  further  shows 
that  a  decided  change  in  discharge  relation  at  Bamfield — ^the  result  of  scour— oc- 
ctirred  during  the  high  water  of  May,  1912,  and  another  change  during  September, 
1912,  when  there  was  a  decided  fill.  Conditions  remained  practically  permanent 
subsequent  to  this  last  change.  The  ratios  of  monthly  and  yearly  dischargee  at 
Lovells  to  those  at  Bamfield,  given  in  the  table  of  monthly  discharges,  agree 
closely  and  indicate  that  the  estimates  of  dischaige  published  in  the  following 
tables  are  good. 
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8TBEAMS  TBIBUTABY   TO   LAKE   HUBON.  47 

dwkarge  metuwremenis  of  An  Sable  River  at  Bamfield,  Midi,,  in  1909,  1912,  and  1913, 


Date. 

h^^t. 

Dls- 
charge. 

Date. 

Hydrograplier. 

height. 

Dia. 
charge. 

19QQI 
Jan.  13 
14 
F«b.  16 

Wm.M.O'Nein 

do 

C.C.  Covert. 

Fkei, 

1.19 
1.22 
8.78 
8.79 
1.26 
L21 

X80 

4.27 
8.96 

•  1,060 

•  856 

•  1,010 

•  984 
1,180 
i;i40 

1,460 

2,990 
2,680 

1918. 
Apr.J| 

19 

80 

If  ay    8 

14 
22 

June  2 
5 
16 
18 

Sept   4 

Gray  and  Angellb 

do 

do 

do 

3.58 
3.29 
8.26 
3.00 
2L80 
2.41 
2.76 
2.15 
2.00 
L80 
1.70 
L56 

8ec.-fU 
2,890 
2,100 
2  160 

17 

do 

1980 
1,880 
1,680 
1,800 
1.490 

lUr.  18 

do 

do 

P.  B.  Mon^ 

do 

do 

do 

1912L 

do 

Sept  18 
1913. 

do 

1880 
1,270 
1,190 
1,180 

OfAyandAngril* 

do 

C^rarand  Banner^ 

Apr.    8 

do 

•  Diaeharge  relation  affected  by  bedrwater  from  ice. 

b  Engineers  of  the  Fargo  Engineering  Co.,  Jackaon,  Mich. 

Dot^  gage  height,  in  feet,  of  Au  Sable  River  at  Bamfield,  Mich.,  for  1909-191S, 
[lire.  W.  H.  Bamfield,  obsenrer.] 


D«y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jtme. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1913. 
1 

2.0 
2.0 
1.9 
2.0 
2.0 

2.0 
2.0 
1.9 
L9 
2.1 

2.2 
2.4 
2.6 
2.8 
2.5 

2.3 

2.0 
%2 
2.2 
2.3 

2.3 
2.3 
2.0 
1.9 
2.2 

2.0 
2.0 
2.0 
2.2 
2.4 
2.8 

8.1 
8.5 
4.1 
4.5 

'"iY 

4.2 
4.0 

tl 

5.4 

4.9 
4.6 
4.4 
4.0 

8.8 

4.6 
4.5 
4.2 
4.0 

3.8 

3.6 
3.4 
3.3 
3.2 
8.1 

3.0 
3.1 
3.2 
8.2 
3.2 

3.5 
8.5 
3.4 
3.2 
3.0 

8.0 
2.9 
2.8 
2.7 
2.7 

8.1 
8.0 
2.9 
2.8 
2.7 

2.6 
2.5 
2.5 
2.4 
2.5 

2.7 
2.6 
2.5 
2.4 
2.4 

2.4 
2.9 
2.9 
2.8 
2.7 

2.6 
2.5 
2.4 
2.3 
2.3 
2.2 

2.2 
2.1 
2.1 
2.1 

%0 

2.0 
2.2 
2.1 
2.1 
2.0 

2.0 
1.9 
1.9 
1.9 
1.8 

1.8 
1.7 
1.8 
1.8 
2.0 

2.0 
2.0 
1.9 
1.8 
1.8 

1.9 
2.6 
2.6 
2.3 
2.2 

2.0 

L3 
L4 

L6 
1.6 

L5 
1.5 
1.7 
1.6 
1.6 
1.5 

L6 
L7 
1.7 
1.7 
1.6 

1.6 
1.5 
1.5 
1.5 
L7 

1.6 
1.5 
1.4 
1.4 
1.4 

1.4 
1.7 
1.6 
1.5 
1.5 

1.5 
1.6 
1.6 
1.5 
1.5 

1.4 
1.3 
1.4 
1.4 
1.3 
1.3 

L2 
1.3 
1.4 
L5 
1.6 

1.6 
1.4 
1.5 
1.4 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.2 
1.6 
2.0 
2.0 
1.7 

1.9 
1.8 
1.8 
1.7 
1.6 

1.5 
1.5 
1.4 
1.4 
1.3 

1.8 
1.4 
1.5 
1.4 
1.3 

1.4 
1.3 
1.4 
1.6 
1.8 

1.6 
2.0 
2.0 
1.9 
1.7 

1.6 
1.8 
1.9 
2.3 
2.2 

2.0 
2.0 
2.0 
1.8 
1.8 

1.7 
1.8 
1.8 
1.8 
1.7 
1.7 

1.7 
1.8 
1.8 
1.9 
1.9 

2.0 
1.9 
1.8 
1.8 
1.9 

2.0 
2.1 
2.0 
2.2 
2.3 

1.7 
1.7 
1.7 
1.8 
1.9 

2.0 
2.0 
2.1 
2.2 
2.3 

2.5 
2.6 
2.7 
X6 
2.4 

2.5 

2. 

2.5 

3 

2.3 

4 

2.1 

5 

2.1 

6 

2.1 

7 

2.1 

8. 

2.1 

9 ; 

1.9 

10 

1.9 

U 

8.8 

8.9 

1.8 

12 

1.8 

13 

1.8 

14 

"Us 

3.9 
6.6 

4.6 
4.0 
3.3 
3.4 
4.3 

4.9 
4.5 
4.1 
5.4 
5.7 

5.0 
4.3 
3.8 
3.6 
3.5 
3.8 

L8 

U 

L8 

14 

L7 

17 

L7 

U 

L6 

19 

L6 

» 

L6 

Jl 

1.7 

22 

1.8 

23 

1.8 

24 

L8 

2S 

L8 

26 

1.8 

27 

1.9 

28 

1.8 

29 

1.6 

30 

1.5 

11 

1.5 

NoTi.— Diaeharge  relation  probably  affected  by  ioe  about  Jan.  10-16  and  Jan.  29-Mar.  17. 
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48  SURFACE  WATEB  SUPPLY,  1913,  PABT  IV. 

Daily  diKharge,  in  Meeond-feetj  of  Au  Sable  River  at  Bamfield,  Midi, y  for  1909-1913. 


Dmy. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1900. 

1 

3 

3 

4 

6 

6 

7 

8 

9 

10 

11 

13 

13 

14 

16 

16 

17 

18 

19 

30 

31 

33 

23 

34 

35 

36 

37 

38 

39 

30 

31 


1,060 
1,050 
1,050 
1,140 
1,050 

1,000 
900 
1,000 
1,100 
1,300 

1,300 

1,050 

S50 

856 

900 

1,000 
1,000 
1,000 
1,100 
1,100 

1,140 
1,240 
1,340 
1,630 
1,760 

1,570 
1,520 
1,460 
1,340 
1,240 
1,000 


1,000 
1,100 
1,200 
1,200 
1,400 

1,500 
1,300 
1,000 
1,000 
1,300 

1,300 
1,000 
1,000 
1,000 
1,000 

1,010 

984 

960 

1,100 

1,300 

1,100 
1,100 
1,140 
1,200 
1,240 

1»200 
1,300 
1,300 


1,140 
1,140 
1,140 
1,140 
1,140 

1,140 
1,140 
1,140 
1,140 
1,300 

1,340 
1,140 
1,140 
1,14a 
1,140 

1,140 
1,140 
1,140 
1,300 
1,140 

1,140 
1,140 
1,140 
1,200 
1,240 

1,340 
1,300 
1,300 
1,300 
1,300 
1,300 


1,340 
1,570 
1,760 
1,830 
2,040 

2,810 
3,390 
3,130 
2,890 
2,570 

1,630 
2,410 
2,810 
3,390 
3,060 

2,810 
2,730 
2,570 
2,570 
3,730 

2,650 
2,730 
2,730 
2,650 
2,360 

3.190 
3,110 
3,190 
3,190 
3,360 


3,340 
3,410 
2,340 
2,570 
2,570 

2,570 
2,490 
2,340 
2,260 
3,190 

3,110 
2,040 
1,960 
1,900 
3,110 

3,490 
2,410 
2,490 
2,340 
1,960 

1,900 
1,830 
1,830 
1,700 
1,630 

1,630 
1,570 
1,700 
1,700 
1,700 
1,630 


1,700 
1,630 
1,570 
1,570 
1,520 

1,520 
1,570 
1,530 
1,460 
1,460 

1,460 
1,400 
1,460 
1,520 
1,570 

1,570 
1,570 
1,760 
1,630 
1,530 

1,530 
1,400 
1,340 
1,340 
1,300 

1,340 
1,140 
1,100 
1,140 
1,300 


1,340 
1,300 
1,340 
1,240 
1.340 

1,340 
1,240 
1,300 
1,200 
1,140 

1,300 
1,140 
1,140 
1,140 
1,140 

1,140 
1,100 
1,100 
1,140 
1,100 

1,060 
1,050 
1,100 
1,140 
1,140 

1,140 
1,100 
1,140 
1,200 
1,140 
1,100 


1,140 
1,140 
1,140 
1,340 
1,140 

1,100 
1,100 
1,060 
1,100 
1,100 

1,300 
1,140 
1.140 
1,100 
1,060 

1,100 
1,100 
1,100 
1,060 
1,060 

1,100 
1,140 
1,300 
1,340 
1,300 

1,240 
1,300 
1,300 
1,140 
1,140 


1,100 
1,140 
1,140 
1,300 
1,200 

1,100 
1,100 
1,060 
1,050 
1,100 

1,300 
1,140 
1,050 
1,140 
1,140 

1,340 
1,300 
1,340 
1,340 
1,340 

1,340 
1,300 
1,340 
1,340 
1,300 

1,340 
1,140 
1,140 
1,140 
1,140 
1,140 


1,140 
1,340 
1,300 
1.200 
1,140 

1,140 
1,140 
1,140 
1,140 
1,240 

1,140 
1,200 
1,240 
1,300 
1,300 

1,300 
1,300 
1,340 
1,400 
1,300 

1,400 
1,460 
1,400 
1,340 
1,340 

1,300 
1,400 
1,570 
1,670 
1,520 


Day. 


Mar.       Apr.      May. 


Jane.      July.      Aug.      Sept      Oct       Nor.      Dec 


1910. 
1 

3 

8 ■ 

4 

5 

« 1 

7 

1,400 

8 

1,460 

9 

1,460 

10 

1,460 

1,340 
1,570 

11 

13 

13 

1,700 

14 

1,760 

16 

1,900 
2,040 

16 

17 

2,110 

18 

2,040 

19! :.:...:..... 

2,110 

30 

2,040 

31 

2,110 

32 

2,570 

23 

2,650 

24 

2,730 

26 

2,650 

26 

3,570 

27 

2,340 
2,190 
2,110 
1,960 

28 

29 

30 

31 

1,960 

1,830 
1,830 
1,630 
1,570 
1,570 

1,570 
1,570 
1,630 
1,630 
1,570 

1,570 
1,520 
1,460 
1,460 
1,400 

1,400 
1,460 
1,520 
1,520 
1,520 

1,570 
1,670 
1,520 
1,570 
1,460 

1,570 
1,570 
1,570 
1,460 
1,570 


1,520 
1,460 
1,460 
1,400 
1,340 

1,300 
1,300 
1,240 
1,240 
1,240 

1,240 
1,240 
1,240 
1,240 
1,240 

1,240 
1,240 
1,200 
1,240 
1,300 

1,240 
1,300 
1,340 
1,460 
1,460 

1,400 
1,340 
1,300 
1,240 
1,240 
1,300 


1,400 
1,400 
1,400 
1,340 
1,300 

1,340 
1,340 
1,300 
1,300 
1,240 

1,200 
1,200 
1,200 
1,140 
1,140 

1,200 
1,200 
1,200 
1,200 
1,200 

1,240 
1,200 
1,200 
1,140 
1,100 

1,100 
1,100 
1,100 
1,050 
1,000 


1,060 
1,000 
1,000 
963 
1,000 

1,050 
1,050 
1,300 
1,240 
1,340 

1,460 
1,300 
1,100 
1,100 
1,140 

1,300 
1,140 
1.050 
1,050 
1,050 

1,050 
1,060 
1,050 
1,240 
1,100 

1,340 
1,240 
1,050 
1,240 
1,050 
1,050 


1,000 
1,000 
1,000 
1,060 
1,000 

1,000 
1,050 
1,050 
1,060 
1,000 

1,060 
1,050 
1,100 
1,050 
1,100 

1,300 
1,140 
1,100 
1,050 
1,000 

1,100 
1,100 
1,050 
1,050 
1,100 

1,140 
1,140 
1,140 
1.200 
1,140 
1,100 


1,340 
1,060 
1,000 
1,100 
1,140 

1,340 
1,240 
1,300 
1,300 
1,140 

1,300 
1,240 
1,400 
1,400 
1,840 

1,240 
1,340 
1,240 
1,240 
1,300 

1,340 
1,200 
1,140 
1,140 
1,300 

1,200 
1,140 
1,200 
1,240 
1,140 


1,100 
1,100 
1,140 
1,300 
1,240 

1,300 
1,300 
1,240 
1,300 
1,140 

1,140 
1,140 
1,100 
1,100 
1,100 

1,060 
1,060 
1,060 
1,050 
1,100 

1,300 
1,300 
1,240 
1,200 
1,200 

1,300 
1,400 
1,400 
1,460 
1,340 
1,300 


1,300 
1,300 
1,300 
1,340 
1,340 

1,340 
1,300 
1,300 
1,300 
1,300 

1,340 
1,340 
1,300 
1,240 
1,200 

1,200 
1,300 
1,300 
1,300 
1,240 

1,200 
1,200 
1,140 
1,140 
1,140 

1,140 
1,140 
1,200 
1,240 
1,200 
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Daihfduduirgeyinseeond-feet,  of  Au  Sable  River  at  Bamfidd,  Mich,Jorl909-292S—Contd. 


D*y. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1911. 


1,300 
1,240 
1,240 

1,240 
1,240 
1,200 
1,140 
1,140 

1,200 
1,200 
1,200 


1,200 
1,200 
1,200 
1,140 
1,140 

1,140 
1,140 
1,140 
1,140 
1,200 

1,300 
1,340 
1,300 
1,460 
1,520 

1,460 
1,340 
1,300 
1,300 
1,240 

1,340 
1,520 
1,570 
1,520 
1,520 

1,760 
2,110 
2,260 
2,570 
1,960 
1,830 


1,760 
1,900 
1,520 
1,570 
1,760 

2,110 
2,110 
1,900 
1,900 
2,040 

2,260 
2,490 
2,570 
3,390 
3,390 

2,890 
2,730 
2,650 
2,650 
2,410 

2,260 
2,110 
1,900 
1,900 
1,830 

1,830 
1,760 
1,760 
1,760 
1,760 


1,960 
2,260 
2,110 
2,110 
1,900 

1,830 
1,700 
1,630 
1,630 
1,670 

1,570 
1,570 
1,520 
1,520 
1,520 

1,700 
1,900 
2,340 
2,340 
2,260 

2,190 
2,340 
2,570 
2,810 
2,730 

2,570 
2,260 
2,040 
1,900 
1,760 
1,830 


1,960 
1,900 
1,830 
1,760 
1,830 

1,830 
1,760 
1,760 
1,700 
1,700 

1,700 
1,700 
1,760 
1,760 
1,570 

1,520 
1,570 
1,520 
1,400 
1,400 

1,400 
1,400 
1,840 
1,340 
1,300 

1,300 
1,340 
1,340 
1,340 
1,340 


1,620 
1,520 
1,4C0 
1,400 
1,340 

1,340 
1,300 
1,300 
1,240 
1,240 

1,200 
1,140 
1,140 
1,000 
1,050 

1,100 
1,100 
1,140 
1,140 
1,140 

1,200 
1,200 
1,200 
1,200 
1,200 

1,200 
1,200 
1,200 
1,140 
1,140 
1,140 


1,140 
1,200 
1,200 
1,200 
1,200 

1,200 
1,200 
1,140 
1,140 
1,200 

1,200 
1,140 
1,140 
1,140 
1,140 

1,240 
1,300 
1,240 
1,200 
1,200 

1,140 
1,140 
1,140 
1,140 
1,140 

1,100 
1,140 
1,140 
1,200 
1,200 
1,240 


1,240 
1,200 
1,240 
1,240 
1,140 

1,200 
1,240 
1,300 
1,240 
1,240 

1,240 
1,200 
1,200 
1,140 
1,240 

1,300 
1,240 
1,240 
1,200 
1,140 

1,140 
1,200 
1,140 
1,140 
1,200 

1,200 
1,240 
1,200 
1,300 
1,340 


1,460 
1,460 
1,460 
1,700 
1,630 

1,900 
2,110 
2,190 
1,960 
1,960 

1,830 
1,760 
1,830 
1,630 
1,520 

1,460 
1,630 
1,760 
1,830 
1,700 

1,670 
1,570 
1,760 
1,830 
1,760 

1,700 
1,630 
1,570 
1.570 

r;57o 

1,520 


1,570 
1,570 
1,570 
1,520 
1,520 

1,460 
1,520 
1,700 
1,760 
1,700 

1,700 
2,340 
3,130 
2,890 
2,810 

2,650 
2,570 
2,490 
2,410 
1,570 

1,670 
1,630 
1,700 
1,700 
1,760 

1,830 
1,760 
1,760 
1,700 
1,830 


2,260 
2,260 
2,260 
1,570 
1,630 

1,630 
1,630 
1,630 
1,700 
2,110 

2,650 
3,050 
2,730 
2,570 
2,410 

2,340 
2,260 
2,340 
2,260 
2,260 

1,960 
1,900 
1,830 
1,830 
1,760 

1,760 
1,700 
1,700 
1,630 
1,630 
1,630 


Day. 


Mar. 


Apr. 


May.     June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1912. 


1,400 
1,400 
1,460 
1,520 
1,630 
1,760 


1,630 
1,570 
1,570 
1,700 
2,410 

3,210 
3,560 
3,480 
3,060 
2,810 

2,650 
2,650 
2,570 
2,650 
2,730 

2,650 
2,650 
2,490 
2,340 
2,190 

2,190 
2,040 
2,110 
2,040 
2,110 

1,360 
1,900 
1,830 
1,830 
1,760 


1,760 
1,700 
1,700 
1,700 
1,630 

1,630 
1,630 
1,570 
1,570 
1,570 

1,520 
1,830 
1,960 
2,110 
1,830 

1,760 
1,960 
1,900 
1,830 
2,190 

2,800 
2,970 
3,300 
3,840 
3,300 

3,130 
3,050 
3,210 
4,020 
4,420 
3,740 


3,300 
2,890 
2.730 
2,650 
2,490 

2,340 
2,340 
2,190 
2,110 
2,040 

2v040 
2,040 
2,040 
1,960 
1,900 

1,900 
1,760 
1,760 
1,760 
1,760 

1,700 
lb  700 
1,630 
1,630 
1,630 

1,570 
1,.570 
1,570 
1,520 
1,520 


1,520 
1,570 
1,670 
1,630 
1,760 

1,700 
1,760 
1,830 
1,760 
1,700 

1,700 
1,630 
1,570 
1,700 
1,900 

2,040 
1,760 
1,700 
1,630 
1,570 

1,520 
1,460 
1,460 
1,520 
1,630 

1,570 
1,570 
1,460 
1,460 
1,460 
1,460 


1,460 
1,460 
1,520 
1,520 
1,570 

1,520 
1,520 
1,570 
1,630 
1,630 

1,760 
1,760 
1,700 
1,570 
1,520 

1,460 
1,460 
1,630 
1,760 
1,760 

1,700 
1,760 
1,760 
1,760 
1,700 

1,700 
1,630 
1,630 
1,760 
1,760 
1,760 


1,830 
2,190 
2,490 
2,340 
2,260 

2,110 
1,900 
1,830 
1,760 
1,830 

1,830 
1,760 
1,760 
1,700 
1,830 

1,900 
2,040 
1,620 
1,56b 
1,560 

1,500 
1,440 
1,440 
1,380 
1,380 

1,380 
1,320 
1,260 
1,260 
1,210 


1,210 
2,210 
1,210 
1,260 
1,260 

1,210 
1,210 
1,160 
1,160 
1,210 

1,260 
1,440 
1,620 
1,560 
1,440 

1,380 
1,320 

\:^ 

1,260 

1,260 
1,260 
1,380 
1,380 
1,380 

1,320 
1,260 
1,260 
1,320 
1,320 
1,320 


1,320 
1,320 
1,380 
1,320 
1,320 

1,380 
1,500 
1,620 
1,560 
1,500 

12,440 
1,380 
1,740 
2,410 
2,200 

2,270 
2,270 
1,500 
1,860 
1,680 

1,620 
1,680 
1,740 
1,800 
1,800 

1,740 
1,740 
1,680 
1,740 
1,740 


1,030 
2,340 
2,410 
2,270 
2,130 

2,060 
2,000 
2,000 
2,000 
2,060 

1,030 
1,740 
1,930 
1,740 
1,560 

1,500 
1,560 
1,560 
1,440 
1,440 

1,440 
1,440 
1,440 
1,440 
1,440 

1,440 
1,380 
1,380 
1,380 
1,380 
1,380 
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50  BUBFAOB  WATER  SUPPLY,  1913,  PABT  IV. 

Daily ditchargey  vnHecmd-feei.ofAuSabURivtTalBimfiM,  Mieh.Jorl909-191S—(kmtd, 


Day. 


1. 
2.. 
3.. 
4. 
6.. 

6. 
7.. 
8., 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 

18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1913. 


Jan.       Mar.       Apr.      May.      June.     July.      Aug.      Sept      Oct      Nov.      Dec. 


1,380 
1,380 
1,320 
1,380 
1,380 

1,380 
1,380 
1,320 
1,320 


1,380 
1,500 
1,500 
1,560 

1,560 
1,560 
1,380 
1.320 
1,500 

1,380 
1,380 
1,380 


2,200 
2,270 
2,960 

3,450 
3,120 
2,800 
3,880 
4,140 

3,540 
2,960 
2,560 
2,410 
2,340 
2,560 


2,880 
2,720 
2,960 
3,960 
3,880 

3,450 
3,200 
3,040 
2,720 
2,560 

3,200 
3,120 
2,880 
2,720 
2,560 

2,410 
2,270 
2,200 
2,130 
2,060 

2,000 
2,060 
2,130 
2,130 
2,130 

2,340 
2,340 
2,270 
2,130 
2,000 


2,000 
1,030 
1,860 
1,800 
1,800 

2,060 
2,000 
1,930 
1,860 
1,800 

1,740 
1,680 
1,680 
1,620 
1,080 

1,800 
1,740 
1,680 
1,620 
1,620 

1,620 
1,930 
1,930 
1,860 
1,800 

1,740 
1,680 
1,620 
1,560 
1,560 
1,600 


1,500 
1,440 
1,440 
1,440 
1,380 

1,380 
1,500 
1,440 
1,440 
1,380 

1,380 
1,320 
1,320 
1,320 
1,260 

1,260 
1,210 
1,260 
1,260 
1,380 
1,380 
1,380 
1,320 
1,260 
1,260 

1,320 
1,740 
1,740 
1,560 
1,500 


1,380 
1,320 
1,260 
1,210 
1,260 

1,160 
1,100 
1,000 
1,050 
1,050 

1,160 
1,100 
1,160 
1,160 
1,160 

1,100 
1,160 
1,210 
1,160 
1,100 

1,160 
1,100 
1,060 
1,160 
1,160 

1,100 
1,100 
1,210 
1,160 
1,100 
1,100 


1,160 
1,210 
1,210 
1,210 
1,160 

1,160 
1,100 
1,100 
1,100 
1,210 

1,160 
1,100 
1,050 
1,050 
1,050 

1,050 
1,210 
1,160 
1,100 
1,100 

1,100 
1,160 
1,160 
1,100 
1,100 

1,060 
1,000 
1,050 
1,050 
1,000 
1,000 


960 
1,000 
1,060 
1,100 
1,100 

1,100 
1,060 
1,100 
1,060 
1,000 

1,000 
1,000 
1,000 
1,000 
1,000 

960 
1,160 
1,380 
1,380 
1,210 

1,320 
1,260 
1,260 
1,210 
1,160 

1,100 
1,100 
1,050 
1.060 
1,000 


1,000 
1,060 
1,100 
1,050 
1,000 

1,050 
1.000 
1,050 
1,160 
1,260 

1,100 
1,380 
1,380 
1,320 
1,210 

1,160 
1,260 
1,320 
1,560 
1,600 

1,380 
1,880 
1,380 
1,260 
1,260 

1,210 
1,260 
1,260 
1,260 
1,210 
1,210 


1,210 
1,200 
1,200 
1,320 
1,320 

1,380 
1,320 
1,260 
1,260 
1,320 

1,380 
1,440 
1,380 
1,500 
1,560 

1,210 
1,210 
1,210 
1,260 
1,330 

1,380 
1,380 
1,440 
1,500 
1,660 

1,680 
1,740 
1,800 
1,740 
1,620 


1,680 
1,680 
1,500 
1,440 
1,440 

1,440 
1,440 
1,440 
1,320 
1,320 

1,260 
1,200 
1,900 
1,200 
1,260 

1,210 
1,210 
1,160 
1,160 
1,160 

1,210 
1,200 
1,2B0 
1200 
1,«0 

1,200 
1,320 
1,260 
1,100 
1.100 
1,100 


Note.— Discharge  Jan.  1. 1900,  to  May  11, 1912,  computed  from  rating  curve  baaed  on  discharge  iu««.im«^ 
ments  made  during  March,  1909,  and  the  form  of  the  previous  rating  curve;  discharge  from  May  18  to 
Sept.  17. 1912,  also  computed  from  the  above  rating  curve  by  making  proper  allowance  for  aoour  yAikh 
occurred  durmg  May,  1912  (see  "  Accuracy  "  in  station  desrription)'  docharge  Sept.  18, 1912,  to  Dee.  81, 
1913,  computed  from  a  rating  curve  based  on  numerous  measurements  made  by  the  Fargo  Engineering  Go. 
during  1913.  well  defined  between  1,100  and  3,540  second-feet  (gage  heights  1.6  and  6.0  feet)*  and  fedrly 
well  defined  beyond  those  points. 

Discharge  Jan.  6-20  and  Jan.  31  to  Feb.  22, 1909,  estimated,  because  of  ice,  from  gage  heists,  four  dis- 
charge measurements,  observer's  notes,  and  cllmatologic  records. 

Discharge  estimated,  because  of  ice,  from  gage  heights,  observer's  notes,  cllmatolMio  records  and  dis- 
charge of  Au  Sable  River  at  Lovells,  as  follows:  Dec.  19-31. 1909, 1,230  second-feet:  Jan.  1-31, 1910, 1,140 
second-feet;  Feb.  1-28,  1910,  1,080  second-feet:  Mar.  1-6,  1910,  1,080  second-feet;  Dec.  23^1,  1910,  1400 
second-feet;  Jan.  1-31, 1911, 1,040 second-feet;  Feb.  1-17, 1911,  l,OOOseoond-feet;  Jan.  1-31, 1912, 1,500 second- 
feet;  Feb.  1-29, 1912, 1,400  second-feet:  Mar.  1-25,1912, 1,280  second-feet;  Jan.  10-16, 1913,1 ,3a)  seoond-feet; 
Jan.  29-31, 1913, 1,380  second  feet;  Feb.  1-28, 1913, 1,200  second-feet;  Mar.  1-17, 191§,  1,470  seoond^eet 


Monthly  discharge  of  Au  Sable  River  at  Bamfieldf  Mich.,  for  1909-1913. 
[Drainage  area,  1,420  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Mlw^ni^lT" 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
incneson 
drainage 
area). 


a  Ratio  of 
LoveUsto 
Bamfleld. 


Aeoo- 
racy. 


1909. 

January 

February 

March 

AprU 

May 

Jime 

July 

Aupist 

September 

October 

November 

December 

The  year. 


1,700 
1,500 
1,300 
3,390 
2,570 
1,760 
2,190 
1,340 
1,300 
1,340 
1,570 
1,570 


860 
950 
1,140 
1,340 
1,570 
1,100 
1,100 
1,050 
1,050 
1,050 
1,140 


1,160 
1,130 
1,180 
2,470 
2,090 
1,460 
1,350 
1,160 
1,150 
1,180 
1,290 
1,320 


0.817 

.796 

.831 

1.74 

1.47 

1.03 

.961 

.817 

.810 

.831 

.908 

.930 


a94 
.83 
.96 
1.94 
L70 
1.15 
1.10 
.94 
.90 
.90 
1.01 
L07 


0.06 
.07 
.01 
.66 
.08 
.68 
.08 
.03 
.01 
.04 
.06 
.00 


3,390 


850 


1,410 


.993 


13.50 


.05 


a  The  ratio  of  the  drainage  area  of  Au  Sable  River 
0.70.    See  "  Accuracy  "  in  sution  description. 


near  Lovells  to  the  drainage  are*  at  Bamflsld  b 
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STREAMS  TBIBUTABY  TO  LAKE  HXJBON.  51 

MonAfy  dUeharge  of  Au  Sable  River,  at  Bamfidd,  Mich.,  for  1909-1915— Continued. 


MonUi. 


DiKharge  in  seoond-feet. 


MazimQin. 


If  In  fan  Tim. 


Mean. 


Per 
sqoare 
mfle. 


Run-off 
(depth  in 
mcneeon 
drainage 
area). 


Ratio  of 
LoTellsto 
Bamfleld. 


Aoou- 
racy. 


Jaooarj.. 
Fefaruary... 
March 

iJ?!::::::: 

Jmie. 

Jnly 

Au^nst 

ooptmher.. 
October.... 
Norember.. 
Deeonber.. 


1910. 


Tho  year. . 
1911. 


February... 
March 

fc:::; 

June 

Joiy 

Aogust 

September.. 

October 

November.. 
Deeember.. 


The  year. . 
1912. 


Jmuary... 

February... 

March...... 

r-.:::::: 

June. 

July 

August 

September.. 
October.... 
November.. 
December.. 


The  yew. . 
1913. 


Jimiary 

February... 
March...... 

r::::::: 

June 

July 

August 

September.. 
October.... 
Norember.. 
December.. 


The  year. 


2,730 

1830 

1,400 

1,620 

1,200 

1,400 

1,000 

1,460 

963 

1,300 

1,000 

1,400 

1,000 

1,460 

1,060 

1,300 

1,140 

1,300 

2,730 


2,570 
3,390 
2,810 
1,960 
1,520 
1,300 
1,340 
2,190 
8,130 
3,050 


1,760 
3,560 
4,420 
3,300 
2,040 
1,760 
2,480 
1,620 
2,410 
2,410 


4,420 


4,140 
3,960 
2,060 
1,740 
1,380 
1,210 
1,380 
1,560 
1,800 
1,680 


4,140 


1,140 
1,080 
1,830 
1,560 
1,310 
1,220 
1,120 
1,080 
1,210 
1,200 
1,240 
1,170 


a803 
.761 
1.29 
1.10 
.923 
.859 
.789 
.761 
.852 
.845 
.873 
.824 


1,260 


.887 


1,140 
1,520 
1,520 
1,300 
1,000 
1,100 
1,140 
1,460 
1,460 
1,570 


1,040 
1,080 
1,460 
2,160 
2,000 
1,580 
1,220 
1,180 
1,220 
1,700 
1,920 
2,030 


.732 
.761 
1.03 
1.52 
1.41 
1.11 
.859 
.831 
.850 
1.20 
1.35 
1.43 


1,550 


1.09 


1,570 
1,520 
1,520 
1,460 
1,460 
1,210 
1,160 
1,320 
1,380 


1,500 
1,400 
1,330 
2,340 
2,360 
2,000 
1,630 
1,640 
1,720 
1,310 
1,680 
1,710 


1.06 
.986 
.937 
1.65 
1.66 
1.41 
1.15 
1.15 
1.21 
.923 
1.18 
1.20 


1,160 


1,720 


1.21 


1,320 


2,000 
1,500 
1,210 
1,000 
1,000 
950 
1,000 
1,210 
1,100 


1,300 
1,200 
2,130 
2,620 
1,760 
1,300 
1,150 
1,110 
1,100 
1,230 
1,410 
1,300 


.979 
.845 
1.50 
1.85 
1.24 
.979 
.810 
.782 
.775 
.866 
.993 
.915 


950 


1,480 


1.04 


0.93 
.79 
L40 
1.23 
LOO 
.96 
.91 
.88 
.95 
.97 
.97 
.95 


12.09 


.84 
.79 
1.19 
1.70 
1.63 
1.24 
.99 
.96 
.96 
1.38 
1.51 
1.65 


14.84 


1.22 
1.06 
1.08 
1.84 
1.91 
1.57 
1.33 
1.33 
1.35 
1.06 
1.32 
1.38 


16.45 


1.13 

.88 

1.73 

2.06 

1.43 

1.09 

.93 

.90 

.86 

1.00 

1.11 

1.05 


14.17 


a  0.64 
a.  65 
ft.  50 
.67 
.04 
.61 
.55 
.60 
.61 


.64 


«.65 
ft.  63 
.60 
.68 
.68 
.67 
.61 
.62 
.62 
.68 
.67 
.66 


.65 


a.  67 
a.  64 
ft.  65 
.65 
.67 
.69 
.67 
.69 
.71 
.70 
.68 
.70 


.67 


ft.  71 
0.67 
ft.  63 
.67 
.60 
.66 
.65 
.65 
.66 
.71 
.64 
.66 


.06 


Non.' 


a  Diacharffo  at  Bamfleld  obtained  by  oomtwrison  with  Lovells. 

ft  Part  of  discharge  at  Bamfleld  obtained  by  comparison  with  LoveUs. 

footnota  to  table  of  daily  discharge. 
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SURFACE   WATER  SUPPLY,  1913,  PART  IV. 


TTTTABAWASSEE   RIVER  AT   FREELAKD,   MICH. 

Location* — ^At  highway  bridge  at  Freeland,  liiich. 

Becords  available.— August  22,  1903,  to  August  3,  1906;    October  28,  1906,  to 

December  31,  1909;  January  1,  1912,  to  December  31, 1913. 
Drainage  area. — ^2,530  square  miles. ^ 
Cooperation. — Estimates  of  daily  discharge  were  made  and  furnished  by  6.  S. 

Williams,  consulting  engineer,  Ann  Arbor,  Mich. 

Daily  (Hachargey  in  second-feet j  of  Tittabawassee  River  at  Fredand,  Mich.,  for  1913. 


Day. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept.     Oct.     Nov.     Dee. 


1. 
2. 
8. 
4. 
6. 

«. 
7. 
8. 
9. 
10. 

11. 
12 
13. 
14. 
15 

1« 
17. 
18. 
19 
20. 

21. 
22. 
23 
24 
25. 

26. 
27, 
28. 
29. 
30. 
31. 


1,710 
1,625 
1,670 
1,525 
1,485 

1,400 
1,390 
1,396 
1,415 
1,430 

1,430 
1,420 
1,406 
1,395 
1,390 

1,830 
2,406 
3,400 
4,025 
3,775 

3,400 
3,080 
2,630 
2,220 
2,020 

1,950 
1,860 
1,760 
1,760 
1,710 
1,655 


1,620 
1,585 
1,480 
1,490 
1,435 

1,395 
1,360 
1,300 
1,355 
1,395 

1,500 
1,620 
1,625 
1,600 
1,520 

1,530 
1,660 
1,760 
1,950 
2,150 

2,300 
2,210 
2,050 
2,005 
1,870 

1,860 
1,830 
1,820 


1,806 
1,815 
1,815 
1,760 
1,720 

1,725 
1,906 
2,180 
2,430 
2,730 

2,950 
3,870 
4,910 
6,400 
6,950 

8,280 
7,000 
5,275 
4,225 
4,350 

4,650 
4,925 
6,400 
6,910 
6,850 

6,350 
6,780 
5,350 
4,575 
4,275 
3,900 


3,576 
3,700 
3,400 
4,850 
6,910 

5,400 
4,650 
4,425 
4,276 
4,060 

3,325 
3,575 
3,360 
3,076 
2,950 

2,850 
2,740 
2,600 
2,610 
2,420 

2,320 
2,160 
2,150 
2,670 
3,125 

3,300 
3,490 
3,425 
3,300 
2,940 


2,510 
2,190 
1,920 
1,600 
1,530 

1,490 
1,460 
1,380 
1,350 
1,320 

1,300 
1,300 
1,470 
1,680 
1,850 

2,000 
2,230 
2,240 
2,200 
1,920 

1,760 
1,600 
1,490 
1,450 
1,400 

1,380 
1,330 
1,300 
1,180 
1,150 
1,060 


1,080 
1,050 
1,050 
1,025 
1,000 

965 
953 
930 
900 

884 

872 
832 
815 
795 

785 

765 
718 
702 
690 


675 
675 
827 
930 


712 
930 
930 
930 
908 


906 
872 
930 
900 
872 


758 
722 
712 
690 

676 
645 
646 
625 
567 

667 
670 
692 
620 
658 


712 
787 
758 
746 

758 
770 
774 
746 
730 
722 


746 
770 
758 
758 
746 

730 

740 

930 

1,825 

2,930 

3,860 
3,280 
2,320 
2,150 
2,000 


790 
812 
813 
730 
702 

712 
690 
676 
608 
712 

702 


675 
675 


1,900 

608 

1825 

625 

1,760 

620 

1,610 

653 

1,600 

667 

1,890 

690 

1,238 

712 

1,068 

735 

1,025 

712 

990 

702 

965 
930 
930 
882 
850 
813 


675 
690 
702 
712 
702 


676 
645 
663 
686 

702 
718 
758 
832 
900 

930 
1,006 
1,030 
1,058 
1,070 

1,100 

1,066 

1,035 

990 

960 

990 

990 

1,080 

1,110 

1,065 

1,050 
1,035 
1,020 
1,035 
1,070 
1,100 


1,110 
1,140 
1,170 
1,190 
1,170 

1,170 
1,200 
1,220 
1,240 
1,270 

1,300 
1,310 
1,360 
1,350 
1,300 

1,270 
1,230 
1,200 
1,215 
1,230 

1,285 
1,350 
1,535 
1,825 
1,600 

1,480 
1,390 
1,350 
1,300 
1,300 


i,aoo 

1,600 

i,rao 

2,070 
2,065 

2,030 
2,000 
2,000 
1,900 
1,750 

1,600 
1,380 
1,300 
1,380 
1,300 

1,240 
1,200 
lATO 
1,140 
1,100 

1,060 

1,040 

1,000 

930 

870 


755 
TOO 
680 
685 
000 


Monthly  discharge  of  TiUxihawassee  River  at  Freelandy  Mich. ,  for  19 IS. 
[Drainage  area,  2,530  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


4,025 
2,300 
8,280 
6,910 
2,610 
1,080 

930 
3,860 

813 
1,110 
1,825 
2,070 


8,280 


Mfafn'iiyn. 


1,390 

1,300 

1,720 

2,160 

1,060 

675 

567 

730 

608 

645 

1,110 

680 


667 


Mean. 


1,980 

1,680 

4,230 

8,410 

1,610 

861 

726 

1,430 

699 

938 

1,300 

1,320 


1,680 


Per 
square 
mile. 


a783 
.664 
1.67 
1.35 
.636 
.840 
.287 
.565 
.276 
.371 
.514 
.622 


.664 


Run^>ff 
(depth  in 
inobeson 
drainage 

area). 


afiO 
.60 
L92 
L51 
.78 
.88 
.88 
.66 
.31 
.48 
.57 
.60 


91  OS 


» Revised  since  last  report. 
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STREAMS  TBIBXJTABT  TO  LAKE  BBIE. 
HUBON  BIYEB  AT  DEXTEB,   MICH. 

Location.— At  the  highway  bridge  at  Dexter,  Mich.,  one-fourth  mile  below  mouth 
of  MiU  Creek. 

Eecoidfl  available.— ^ptember  1, 1904,  to  December  31, 1913. 

Drainage  area. — Not  measured. 

Oage.— Standard  chain,  attached  to  bridge;  read  daily,  morning  and  evening,  to 
half-tenths.  Limits  of  use:  Hundredths  below  0.5,  half-tenths  from  0.5  to  1.5, 
and  tenths  above  1.5  feet. 

CkmtroL— The  high  water  that  canied  out  the  gage  on  March  12, 1908,  produced  per- 
manent change  in  the  bed  of  the  river;  a  small  headrace  runs  to  an  abandoned 
mill  on  the  left  bank,  but  at  ordinary  stages  little  or  no  water  flows  into  this  canal; 
at  high  stages  a  small  amount  of  water  may  pass  around  the  gage  through  this  race. 

Discharge  measurements. — Made  from  a  boat  several  hundred  feet  below  gage  or 
from  bridge  to  which  gage  is  attached. 

Winter  flow. — Little  ice  forms  at  this  sectitm;  current  is  swift. 

Accuracy. — Dischaige  relation  that  existed  prior  to  March  12,  1908,  was  altered  as 
the  result  of  the  change  in  the  river  bed  produced  at  that  time;  gage  heights 
only  slightly  affected  by  ice.  The  station  was  inspected  September  23,  1912, 
when  the  chain  was  found  to  be  0.13  too  long.  It  was  correct  on  October  17, 1908. 
Gage  readings  published  for  1909,  1910,  and  1911  should  be  corrected  on  accoimt 
of  this  elongation  of  the  chain. 

Cooperation.— Station  maintained  in  cooperation  with  Eastern  Michigan  Edison 
Co.,  Waflhtenaw  division,  Ann  Arbor,  Mich. 

No  discharge  measurements  were  made  at  this  station  during  the  year  1913. 

Daily  gage  height  j  in  feet ,  of  Huron  River  at  Dexter^  Mich.  ^  for  1913. 
[D.  M.  Litchfield,  observer.] 


Dmy. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nv. 

Dec. 

1 

0.00 
.00 

-  .02 

-  .06 
.25 

.42 

.5 

.5 

.6 

.6 

.32 
.40 
.38 
.28 
.20 

1.0 
2.6 
2.4 
2.2 
2.8 

3.0 
3.0 
2.8 
2.8 
2.7 

2.6 
2.5 
2.3 
2.2 
1.7 
1.6 

1.7 
1.4 
1.0 
1.0 

.8 

.7 

.7 

.6 

.48 

.40 

.30 
.38 
.48 

.48 
.18 

.20 
.15 

-  .02 

-  .06 
.25 

.30 
.30 
.30 
.30 
.30 

.20 
.26 
.20 

0.18 
.15 
.25 
.10 
.10 
-  .02 
.20 
.20 
.40 
.8 

1.05 

1.2 

1.3 

1.8 

1.9 

1.6 
1.5 
1.6 
1.5 
1.4 

1.5 
1.6 
1.5 
2.8 
3.2 

3.4 
2.8 
2.7 
2.9 
8.0 
3.0 

2.9 
2.8 
3.4 
3.8 
8.5 

8.2 
3.0 
2.8 
-2.6 
2.6 

2.8 
2.7 
2.5 
2.2 
2.1 

2.0 
1.8 
1.6 
1.5 
1.4 

1.2 

1.05 

1.0 

.9 

.8 

.0 
1.0 
1.1 
1.0 

.9 

0.9 
.8 
.65 
.6 
.5 

.48 
.38 
.30 
.28 
.20 
.22 
.20 
.22 
.28 
.48 

1.25 

1.4 

1.3 

1.15 

1.0 

1.0 
1.0 
1.0 
.9 
.7 

.6 
1.0 
1.1 
1.0 
1.0 

.8 

0.7 
.6 
.5 
.5 
.42 

.32 

.28 
.22 
.18 
.18 

.12 
.10 
.12 
.02 
.00 

-  .08 

-  .08 

-  .10 

-  .12 

-  .20 

-  .20 

-  .15 

-  .16 

-  .12 

-  .16 

-  .16 

-  .20 

-  .20 

-  .20 

-  .20 

-0.20 

-  .28 

-  .30 

-  .30 

-  .22 

-  .28 

-  .30 

-  .32 

-  .36 

-  .35 

-  .35 

-  .40 

-  .40 

-  .48 

-  .48 

-  .42 

-  .38 

-  .40 

-  .48 

-  .40 

-  .35 

-  .35 

-  .35 

-  .40 

-  .40 

-  .40 

-  .38 

-  .30 

-  .30 

-  .30 

-  .30 

-0.36 

-  .38 

-  .35 

-  .36 

-  .38 

-  .40 

-  .40 

-  .38 

-  .28 

-  .28 

-  .25 

-  .25 

-  .28 

-  .30 

-  .30 

-  .30 

-  .30 

-  .28 

-  .25 

-  .25 

-  .22 

-  .20 

-  .22 

-  .22 

-  .18 

-  .20 

-  .22 

-  .22 

-  .22 

-  .25 

-  .20 

-0.20  1-0.25 

0.16 
.15 
.10 
.10 
.05 

.02 
.02 
.00 
.02 
.02 

.02 
.08 
.18 
.26 
.28 

.25 
.20 
.22 
.32 
.45 

.42 
.36 
.30 
.30 
.28 

.22 
.22 
.28 
.32 
.38 

0.52 

2 

-  .20 

-  .25 

-  .25 

-  .30 

-  .25 

-  .25 

-  .28 

-  .28 

-  .25 

-  .30 

-  .30 

-  .30 

-  .30 

-  .32 

-  .35 

-  .30 

-  .38 

-  .30 

-  .30 

-  .30 

-  .30 

-  .30 

-  .30 

-  .30 

-  .30 

-  .28 

-  .28 

-  .28 

-  .28 

-  .20 

-  .20 

-  .22 

-  .25 

-  .20 

-  .18 

-  .22 

-  .22 

-  .22 

-  .18 

-  .20 

-  .20 

-  .18 

-  .20 

-  .20 

-  .20 

-  .16 

-  .12 

-  .12 

-  .12 

-  .08 

-  .02 
.06 
.00 

.00 
.06 
.20 
.22 
.20 
.12 

.66 

3 

.52 

4 

.48 

5 

.45 

6 

.48 

7 

.6 

8 

.42 

9 

.38 

10 

.35 

U 

.32 

12 

.30 

13 

.30 

14 

.30 

15 

.28 

W 

.25 

17 

.22 

18 

.20 

19 

.20 

ao 

.20 

21 

.18 

22 

.12 

23 

.10 

24 

.10 

2S 

.10 

as 

.10 

27 

.06 

28 

.00 

29 

.00 

30 

.05 

81 

.06 

Non.— Observer  made  complete  notes  concerning  ice.    Discbarge  relation  probably  affected  by  ice 
•bout  Jan.  6-13,  and  Jan.  28  to  Feb.  17. 
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BTJBPAOB  WATEB  SUPPLY,  1913,  PABT  IV. 


HUBON   BIYEB  AT  OEDDES,   MICH. 

Location. — ^At  dam  and  power  plant  of  the  Eastern  Michigan  Ediaon  Co.,  at  Geddes, 

Mich.,  half  a  mile  above  mouth  of  Fleming  Creek. 
Becords  available.— February  1,  1904,  to  December  31,  1913. 
Drainage  area. — 757  sqiiare  milee. 
Determination  of  discharge. — The  flow  of  the  river  at  this  point  is  computed  from 

records  of  the  operation  of  the  power  plant  and  records  of  depth  of  flow  over  dam. 
Cooperation* — Estimates  of  daily  discharge  were  made  and  fumiBhed  by  G.  S. 

Williams,  consulting  engineer,  Ann  Arbor,  Mich. 

Daily  discharge,  in  second-fut,  of  Huron  River  at  Oeddes,  Mich.,  for  1913. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

JtUM. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

270 
286 
326 
312 
229 

498 
744 
727 
645 
427 

720 
776 
631 
603 
518 

789 
2,110 
2,120 
1,875 
2,176 

2,155 
2,181 
2,140 
2255 
2,045 

2,066 
1,000 
1,913 
1,745 
1,655 
1,652 

1,825 
1,410 
1,222 
1,010 
905 

872 
622 
946 
1,184 
878 

777 
534 
305 
448 
580 

664 
349 
352 
305 
476 

560 
565 
527 
548 
567 

538 
533 
541 

535 
378 
476 
418 
284 

448 
336 
432 
846 
1,306 

1,163 
1261 
1,415 
1,912 
1,825 

1,685 
1,420 
1,495 
1,519 
1,493 

1,478 
1,428 
1,398 
2,497 
2,790 

2,763 
2,289 
2,014 
2,300 
2,330 
2,407 

2,368 
2,370 
2^605 
3,852 
2,886 

2,708 
2,348 
2^234 
2,124 
2;  164 

2,465 
2328 
2,014 
1,025 
1,921 

1,673 
1,424 
1,516 
1,421 
1,196 

1,125 
1,147 
1,073 
1,299 
1,053 

1,076 
1,226 
1,404 
1,198 
1  231 

1,133 

1,064 

1,030 

903 

875 

815 
804 
664 
638 
650 

645 
608 
566 

630 

887 

2,027 
1,466 
1,540 
1,232 
1,221 

1,200 
1,255 
1208 
1,129 
1,058 

1,095 
1,232 
1,364 
1,211 
1227 
1,142 

1,142 
997 
848 
664 
862 

764 

830 
790 
850 
492 

520 
478 
487 
538 
454 

472 
448 
428 
380 
431 

391 
369 
316 
376 
355 

334 
365 
327 
324 
350 

382 
297 
288 
313 
321 
• 

334 
311 
311 
328 
243 

144 
179 
179 
233 
280 

319 
332 
853 
833 
205 

95 
180 

84 
131 
112 

110 
154 
153 
213 
93 
157 

124 
135 
122 
57 
61 

133 
127 
124 
111 
195 

107 
156 
294 
140 
65 

112 
203 
104 
194 
190 

219 
229 
177 
242 
125 

230 
154 
193 
193 
217 
211 

302 
182 
201 
182 
167 

162 
236 
422 
155 
167 

250 
188 
202 
179 
103 

163 
148 
145 
153 
148 

167 
343 
164 
819 
163 

165 
141 
152 
149 
156 

172 
198 
203 
197 
183 

174 
207 
203 
193 
199 

215 
200 
173 
183 
210 

215 
223 
231 
236 
236 

257 
252 
294 
307 
288 

303 
305 
340 
369 
406 
387 

380 
901 
360 
419 
360 

319 
308 
292 
274 
813 

804 
830 
308 
414 
406 

420 
404 
415 
396 
435 

451 
439 
440 
437 
436 

456 
399 
453 
408 
449 

591 

2 

601 

3 

623 

4 

572 

5 

540 

6 

542 

7 

509 

8 

655 

9 

586 

10 

422 

11 

510 

12 

47S 

13 

480 

14 

480 

15 

496 

16 

473 

17 

285 

18 

47B 

19 

459 

20 

439 

21 

430 

22 

590 

23 

460 

24 

404 

26 

500 

26 

321 

27 

335 

28 

358 

29 

260 

30 

339 

31 

342 

Monthly  discharge  of  Huron  River  at  Oeddes,  Mich.,  for  1913. 
[Drainage  area,  757  square  milee.] 


Discharge  in  seoood-leet 

RuiH>fl 
(depth  in 
mchesoo 
drainage 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

January .,,,,.,,,. 

2,256 

1,825 

2,790 

3,352 

2,027 

1,142 

382 

294 

422 

406 

456 

655 

220 
340 
284 
1,053 
566 
316 
84 
57 
103 
172 
274 
260 

722 

1.430 

1,830 

1,060 

546 

231 

159 

192 

244 

384 

470 

1.64 
.954 
1.80 
2.42 
1.39 
.721 
.305 
.210 
.254 
.322 
.507 
.621 

L89 

February       

.90 

March 

3.18 

AorH  .              

2.30 

M5y!::::::::::::::::::::::::::::::::::::.:.... 

1.60 

June                       

.80 

July 

.35 

August 

.24 

September 

.36 

October 

.17 

November 

.57 

December 

.72 

The  vear 

8,852 

57 

706 

.935 

12.60 
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HURON  BIYEB  AT  PLAT  BOCK;   MICH. 

Location. — ^At  the  highway  bridge  at  Flat  Rock,  Mich.,  2,000  f6et  below  the  croasing 

of  the  Detroit,  Toledo  &  Ironton  Railwa^r. 
Recordu  airailabln.—Augudt  6,  1904,  to  December  31, 1913. 
Draina^  area. — 1,000  equAre  milefi; 
Gage. — Staff;    gage  read  daily,  morning  and  evening,  to  tenths.    Limits  of  use: 

Half-tenths  below  1.5  and  tenths  above  1.5  feet. 
ControL — ^Probably  permanent. 

DJacharge  xneasoreznents. — ^Made  from  downstream  side  of  bridge. 
Regulation. — ^At  ordinary  stages  flow  of  the  river  is  controlled  by  a  dam  and  power 

plant  immediately  above  station,  but  operation  of  this  plant  is  assumed  to  have 

little  effect  on  diurnal  fluctuations  of  stage, 
lifter  flow. — Ice  jams  form  below  the  station  and  cause  backwater  at  the  gage; 

in  general  the  section  above  the  station  is  kept  open  by  the  power  plant. 
Aoeoraoy. — Station  last  inspected  September  25,  1912;  a  measurement  on  this  date 

indicates  marked  change  in  discharge  relation  since  October  16,  1908. 
Cooperation. — Station  maintained  in  cooperation  with  Eastern  Michigan  Edison 

Co.,  Washtenaw  division,  Ann  Arbor,  Mich. 

Daily  gage  height j  infeetj  of  Huron  River  at  Flat  Rock^  Mich.  ^  for  1913. 
[C.  L.  Metier,  observer.] 


©•y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

2.1 

1.8 
L8 
1.7 
1.8 

1.8 
2.2 
3.0 
3.1 
2.8 

2.8 
2.9 
3.0 
3.3 
3.0 

2.9 
4.4 

6.8 
8.2 

7.7 

7.3 

8.2 
7.8 
7.8 
7.9 

7.2 
6,9 
6,7 
6,7 
6.0 
6.0 

4.8 
7.1 
7.4 
7.6 
6,9 

6.0 
6w0 
6.4 
6.2 
6.7 

6.8 
6.2 
4.6 
3.8 
3.8 

4.4 

8.8 
3.4 
3.4 
3.4 

3.2 
3.9 
3.7 
8.2 
8.4 

3.4 
3.4 
3.2 

3.2 
3.2 
2.6 
2.9 
3.0 

3.0 
2.4 
2.6 
2.8 
4.6 

7.2 
6w6 
6w6 
6.4 
6.2 

6.0 
5.2 
4.8 
4.7 
4.8 

5.1 
6.6 
6.6 
6w6 
8.2 

8.6 
8.4 
7.8 
7.3 
7.4 
7.7 

7.7 
7.6 
7.6 
7.8 
8.2 

ao 

7.7 
7.4 
7.0 
7.0 

7.4 
7.6 
7.3 
7.0 
6.6 

6.2 
6w0 
5.4 
6.2 
5.0 

4.8 
4.6 
4.3 
4.1 
4.0 

3.6 
3.9 
4.2 
4.6 
4.4 

4.0 
8.8 
3.6 
3.6 
2.8 

3.2 
3.0 
2.9 
2.8 
2.4 

2.4 
2.3 
2.4 
2.2 
2.2 

3.6 
5.2 
5.0 
4.8 
4.4 

4.0 
4.4 

4.2 
4.1 
3.8 

3.8 
4.6 
4.9 
6.0 
4.4 
4.0 

3.8 
3.4 
3.4 
3.3 
2.6 

3.0 
2.9 
2.6 
2.7 
3.0 

2.0 
1.8 
1.8 
1.8 
L8 

1.6 
1.8 
1.8 
1.8 
1.4 

1.2 

1.1 

1.06 

LO 

1.1 

1.2 
L2 
L2 
1.0 
1.1 

0.86 
1.06 
L2 
1.0 
.8 

.8 
.8 
.8 

1.1 

1.06 

.7 
.8 
.6 
.35 
.40 

.5 
.6 
.6 
.6 
.6 

.56 

.30 

.6 

.40 

.55 

.40 
.40 
.7 
.8 
.8 
LO 

0.6 
.6 
.6 
.6 
.30 

.6 
.7 
.9 
.9 
.6 

.8 
.7 
.9 
1.25 
1.15 

.9 
.5 
.5 
.75 
.96 

.96 
LO 

.8 
LO 

.06 

LOS 

LI 
.85 
.96 
.96 

L06 
.96 
.9 
.95 

LO 

.96 
....... 

.9 
.9 

.9 
.96 
.95 

.8 
.85 

LO 
.8 

L05 

.9 
.86 
LOS 
LOS 
LO 

LO 
LO 

.9 

.7 

.7 

LI 

L2 

LI 

L36 

LO 

LI 
LO 
LI 
LI 
LI 

L05 

LO 

LI 

LOS 

L45 

L8 

L25 

LI 

L6 

L15 

L3 
L3 
LIS 
L9 
L9 

L9 
L4 
2.1 
2.0 
2.2 
2.2 

2.1 
2.1 
.85 
L9 
2.2 

2.1 
2.0 
2.0 
L9 
L4 

L9 
L8 
2.0 
2.0 
2.2 

2.2 
2.2 
2.1 
2,4 
2.2 

2.2 
2.2 
2.3 
2.3 
2.5 

2.4 
2.2 
2.4 
2.2 
2.4 

2.7 

2 

3.1 

3 

3.0 

4 

3.0 

5 

8.0 

6 

Z9 

7 

2.7 

8 

Z8 

9 

2.8 

10 

Z8 

H 

2.6 

12 

2.6 

13 

2.6 

14 

2.6 

15 

2.4 

16 

Z6 

17 

2.2 

1« 

2.2 

19 

2.1 

20 

2.0 

21 

2.0 

22 

1.8 

23 

2.2 

34 

2.2 

25 

2.0 

26 

L8 

27 

2.0 

28 

2.2 

»...- 

2.0 

30 

2.2 

31 

2.0 

Non.— Observer  made  no  notes  oonceming  loe.    Disobarge  relation  probably  not  materially  affected 
bj  Ice  during  1913. 


CATTARAUGUS   CREEK   AT   VERSAILLES;   N.   Y. 

Iioeation. — On  a  three-span  highway  bridge  in  the  village  of  Versailles,  about  6  miles 
below  Gowanda,  2i  miles  above  mouth  of  Clear  Creek  (coming  in  from  the  right), 
and  about  8  miles  above  mouth  of  stream. 
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Becords  available.— September  23,  1910,  to  December  31,  1913.  Data  publiehed 
also  in  annual  reports  of  the  State  of  New  York  Conservation  Commission  and  the 
New  York  State  engineer  and  surveyor. 

Drainage  area. — 467  square  miles. 

Qage. — Chain,  fastened  to  the  upstream  side  of  the  first  span  from  the  right-hand  end 
of  the  bridge;  read  daily,  morning  and  evening,  to  half -tenths.  Limits  of  use: 
Hundredths  below  6.0,  half-tenths  from  6.0  to  7.6,  and  tenths  above  7.5  feet. 

Control.— Rock  and  gravel.    Shifted  by  flood  in  March,  1913. 

Diacharge  measurements. — ^Made  from  downstream  side  of  bridge. 

Winter  flow. — Discharge  relation  a£fected  by  ice. 

Floods.— The  flood  of  March,  1913,  reached  gage  height  11.6  feet  at  5.40  p.  m.  March 
25,  as  recorded  by  the  gage  observer.  Later  determinations,  made  by  engineers  of 
the  Geological  Survey  and  based  upon  high-water  marks,  indicate  that  flood 
crest  may  have  exceeded  height  noted  by  observer.  The  corresponding  discharge 
was  approximately  30,000  second-feet,  or  64  second-feet  per  square  mile  of  drain- 
age area. 

Accuracy. — Discharge  curve  fairly  well  defined.    Estimates  as  published  fairly  good. 

Discharge  measuremenU  of  CaUaraugui  Creek  at  VersaUUSf  N.  F.,  in  191S, 


Date. 

Hydrographflr. 

Oace 
hei^t. 

Dis- 

Date. 

liS^t. 

DIs- 
charge. 

Mar.  80 

C.  8.  DoGolyar 

Feet. 
6.35 
6.22 
7.06 

See.Jt. 
1,870 
1,610 
3,680 

Apr.  80 
Aug.  14 
Ocf.  81 

C.S.DeGolyer 

6.37 
4.87 
5.19 

123 

81 

!l!!!do;;;;;!!!!!!.*.'.*.*.'! 

Apr.  29 

R.  8.  Barnes 

287 

Daily  gage  height^  in/eet,  of  Cattaraugus  Creek  at  VersaUleSy  N,  Y.^for  1913. 
[James  Palmer,  observer.] 


Day. 


Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept.     Oct.     Nor.     Deo. 


1 

2 

3..... 

4 

5 

6...., 
7.... 

8 

9.... 
10.... 

11.... 
12.... 

13 

14 

15 

16.... 

17 

18 

19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
25...- 

26.... 
27.-.. 
28.... 
29.... 
30.-.. 
31.... 


6.15 
5.9 
6.56 
6.25 
6.0 

7,25 

8.2 

8.5 

6.85 

6.45 

6.4 

8.5 

6.75 

6.35 

6.25 

6.85 
9.0 
9.8 
7.45 
7.1 

8.0 
8.0 
7.7 
7.15 
6.65 

6.4 

6.35 

6.25 

6.25 

6.15 

6.0 


5.80 
6.60 
5.63 
5.70 
5.60 

5.47 
5.53 
5.73 
5.67 
5.67 

5.77 


8.6 

6.75 
7.25 
6.35 
6.05 
5.73 

5.37 
5.83 
5.97 


5.80 
5.57 
6.40 
5.53 
5.67 

6.6 
7.3 
7.26 
7.6 

8.4 

7.26 

6.85 

7.05 

7.5 

7.15 

6.66 
6.15 
6.97 
6.16 
6.97 

6.87 
6.83 
6.97 
6.55 
11.4 

8.2 

9.4 

8.3 

7.1 

6.35 

6.25 


6.2 

6.0 

5.95 

6.1 

6.98 

6.82 
6.82 
6.72 
6.76 
5.72 

6.4 

6.05 

6.80 

6.68 

5.58 

5.52 
6.62 
5.52 
6.58 
6.0 

5.42 

5.52 

6.4 

6.2 

5.70 

5.62 

9.0 

8.4 

7.3 

6.3 


5.95 
5.76 
5.62 
5.58 
5.62 

5.42 
5.42 
5.38 
5.32 
6.80 

6.30 
6.30 
5.28 
6.22 
6.22 

6.30 
5.32 
6.38 
6.30 
6.22 

5.22 
5.78 
5.50 
5.42 
5.32 

5.30 

5.40 

7.4 

6.16 

5.65 

6.48 


5.46 
5.62 
5.42 
5.30 
5.26 

6.20 

6.6 

6.78 

6.52 

5.35 

5.30 
6.20 
5.15 
5.10 
5.12 

5.12 
6.10 
5.08 
5.08 
5.10 

5.32 
6.18 
6.10 
5.08 
5.18 

6.68 
5.32 
5.10 
6.08 
5.10 


5.02 
4.98 
4.98 
6.08 
5.20 

6.18 
6.02 
6.12 
4.98 
5.10 

6.05 
6.00 
5.00 
6.00 
5.00 

4.96 
4.95 
4.96 
4.90 
4.95 

4.95 
4.90 
4.90 
6.00 
4.92 

4.87 
4.87 
4.97 
4.90 
4.87 
4.87 


4.90 
4.93 

4.87 
4.86 
4.87 

4.85 
4.85 
4.86 
4.90 
5.03 

4.98 
4.93 
4.93 
4.87 
4.77 

4.77 
4.75 
4.76 
4.13 
4.67 

4.66 
4.83 
4.97 
4.95 
4.95 

4.93 
4.87 
4.90 
4.90 
4.86 
4.83 


4.76 
4.77 
4.77 
4.75 
4.70 

4.66 
4.66 
4.67 
4.73 
4.67 

4.67 
4.67 
4.67 
4.75 
4.67 

4.70 
4.70 
4.78 
4.75 
4.76 

4.72 
4.75 
4.80 
4.80 
4.75 

4.80 
4.80 
4.86 
4.75 
4.76 


4.85 
4.90 
6.08 
5.00 
4.95 

4.95 
4.82 
4.85 
4.85 
4.82 

4.85 
5.00 
5.05 
4.95 
4.96 

4.90 
4.85 
4.90 
4.95 
5.15 

6.25 
5.36 
5.42 
5.52 
5.60 

6.48 
6.32 
6.20 
6.18 
6.20 
5.18 


5.20 
5.22 
5.22 
5.25 
5.20 

5.12 
5.05 
5.00 
5.35 
6.3 

6.66 

5.62 

6.1 

6.1 

6.78 

5.50 
5.40 
6.35 
6.38 
6.1 

6.1 

5.50 

6.32 

5.25 

5.20 

5.18 
6.18 
5.20 
5.15 
5.12 


5.12 
5.12 
5.12 
5.12 
5.12 

5.12 
5.12 
5.20 
5.13 
5.15 

5.12 
5.08 
5.18 
5.3S 
5.35 

5.28 
5.22 
5.18 
5.18 
5.18 

5.18 
5.  IS 
5.28 
5.52 
5.48 

5.35 
5.26 
5.18 
5.35 
5.18 
5.18 


Note.— Discharge  relation  affected  by  Ice  from  about  Feb.  3  to  Mar.  10. 
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Daily  dMiargey  in  Kocmd-Jeety  of  CaUaraugus  Creek  at  VenaUlea,  N,  F.,  for  19 IS. 


D*y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1,230 
907 
1,920 
1,380 
1,030 

3,«30 
6,820 
7,900 
2,670 
1,720 

1,630 
7,900 
2,340 
1,540 
1,380 

2,570 
9,700 
12,500 
4,240 
3,200 

6,100 
6,100 
5,060 
3,340 
2,120 

1,630 
1,540 
1,380 
1380 
1,230 
1,030 

794 
586 

1,510 
1  180 
1,120 
1,340 
1,150 

927 
927 
800 
875 
800 

1,900 

1,260 

900 

752 

639 

576 
576 
576 
639 
1,180 

479 

576 

1,900 

1,510 

775 

576 

10,800 

8,840 

4,300 

1,700 

838 
683 
630 
576 

479 
479 
443 
392 
375 

375 
375 
360 
315 
315 

375 
392 
443 
375 
315 

315 
875 
555 

479 
392 

375 

460 

4,630 

1,420 

n8 

536 

506 
683 
479 
375 
338 

300 
2,330 
875 
576 
418 

375 
300 
268 
235 
248 

248 
235 
224 
224 
235 

392 
287 
235 
224 
287 

752 
392 
235 
224 
235 

191 
171 
171 
224 
300 

287 
191 
248 
171 
235 

208 
180 
180 
180 
180 

158 
158 
158 
135 
158 

158 
135 
135 
180 
144 

124 
124 
164 
135 
124 
124 

135 
148 
124 
118 
124 

118 
118 
118 
135 
196 

148 
148 
148 
124 
91 

91 
85 

85 
79 
61 

55 
110 
164 
158 
158 

148 
124 
135 
135 
118 
110 

85 
91 
91 
85 
70 

55 
55 
61 
79 
61 

61 
61 
61 
85 
61 

70 
70 
94 
85 
85 

76 
85 
100 
100 
85 

100 
100 
118 
85 
85 


118 
135 
224 
180 
158 

158 
107 
118 
118 
107 

118 
180 
208 
158 
158 

135 
118 
135 
158 
268 

338 
418 
479 
576 
660 

536 
392 
300 
287 
300 
287 

300 
315 
315 
338 
300 

248 
208 
180 
418 
1,700 

718 

576 

1,340 

1,340 

875 

555 
460 
418 
443 
1,340 

1,340 
555 
392 
338 
300 

287 
287 
300 
268 
248 

248 

2 

248 

3 

248 

4 

248 

5 

248 

6 

248 

7 

248 

8 

300 

9 

248 

10 

268 

11 

3,680 
2,570 
3,070 
4,400 
3,340 

2,120 
1,230 

993 
1,230 

993 

873 

828 

993 

1,920 

18,300 

7,640 
11,100 
8.040 
3,670 
1,800 
1,600 

248 

12 

224 

13 

287 

14 

338 

15 

338 

16 

360 

17 

315 

18 

287 

19 

287 

20 

287 

21 

287 

22 

287 

S :::::::: 

360 

24 

576 

25 

536 

28 

418 

27 

338 

28 

287 

39 

338 

30 

287 

31 

287 

NoTE.~Cbannel  shifted  by  floods;  new  rating  curve  used  beginning  Mar.  26, 1913. 

Monthly  disduarge  of  Cattaraugus  Creek  at  Versailles ^  N.  T.^for  191S. 


[Drainage! 


,  467  square  miles.] 


Discharge  In  second-feet. 

Run-off 
(depth  in 
inches  on 
dndnage 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

J*noaiy  .      X 

12,500 

907 

3,460 

760 

3,060 

1,700 

669 

425 

175 

123 

80 

246 

567 

307 

7.39 
1.61 
6.65 
3.64 
1.41 
.910 
.376 
.263 
.170 
.53 
1.19 
.66 

8.62 

1.68 

7.66 

4.06 

1.63 

1.02 

.43 

.30 

.19 

.61 

1.33 

.76 

D. 

FebrcuuT 

D. 

ifcS^;...:. 

18,300 

10,800 

4,630 

2,330 

300 

196 

118 

660 

1,700 

576 

D. 

Aprfl 

479 
315 
224 
124 
55 
55 
107 
180 
224 

C. 

May... ::::::: : 

B. 

Jane 

B. 

July 

B. 

Aogost 

B. 

September 

B. 

oSoS^:::::::. ::..:.:::.:...:.:.:. .- 

B. 

November 

B. 

December 

B. 

The  year 

18,300 

55 

966 

2.07 

28.08 

Note.— Discharge  Feb.  3  to  Mar.  10,  inclusive,  estimated  by  comparison  with  records  on  Oenesee  River, 
AUe^ieny  River,  and  Little  Tonawanda  Creek. 
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LITTLE  TONAWANDA   CRBEK  AT  LINDEN,   N.  T. 

Location* — At  the  etone  arch  hi^way  bridge  in  the  village  of  Linden,  600  feet 
northeast  of  Erie  Railroad  station,  and  3  miles  above  junction  with  Tonawanda 
Creek. 

Becords  available.— July  8,  1912,  to  December  31,  1913. 

Drainage  area. — ^22.0  square  miles  (measured  on  topographic  sheets  of  United 
States  Greological  Survey). 

Oage. — ^Vertical  staff  on  right-hand  upstream  abutment  of  bridge;  lower  2  feet  of 
enameled  iron  graduated  to  hundredths  of  a  foot;  upper  4  feet  of  bronze  graduated 
to  half-tenths.  An  auxiliary  gage  ^tened  to  the  right-hand  downstream  abut- 
ment of  the  bridge  is  used  to  check  upper  gage.  Gage  read  daily,  morning  and 
evening,  to  half-tenths.  Limits  of  use:  Hundredths  below  1.5,  half-tenths  from 
1.5  to  2.5,  and  tenths  above  2.5  feet. 

Control. — A  standard  Francis  weir  has  been  constructed  under  the  upstream  side  of 
the  bridge,  having  a  length  of  2.01  feet  and  a  height  of  8  inches.  When  the  water 
overtops  this  weir  it  flows  over  a  2-inch  plank  about  13  feet  long,  including  the  2 
feet  of  weir.  The  weir  was  carried  away  by  a  floating  tree  on  March  25, 1913,  and 
was  duplicated  June  20, 1913. 

Discharge  measurements. — ^High-water  measurements  made  from  a  cable  and  car 
1,000  feet  above  weir;  low- water  measurements  made  by  wading  above  weir. 

Floods. — Flood  of  March,  1913,  reached  maximum  stage  at  noon  March  25,  with  a 
discharge  of  1,300  second-feet,  or  59  second-feet  per  square  mile  of  drainage  area. 
These  figures  are  based  on  hourly  gage  heights  recorded  by  the  gage  observer. 

Accuracy. — ^At  gage  height  0.69,  or  below,  flow  is  confined  to  weir.  During  such 
stages  the  accuracy  of  the  data  will  be  the  accuracy  of  a  properly  constructed 
Francis  weir.  For  stages  above  gage  height  0.69  weir  has  been  rated  with  a  current 
meter,  and  data  for  such  stages  should  also  be  excellent.  Good  rating  curve  of  weir 
in  its  damaged  condition  obtained  by  current-meter  measurements. 

Discharge  measurements  of  Little  Tonawanda  Creek  at  Linden^  N.  F.,  in  191S, 


Date. 

Hydrographer. 

he^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

hSgSt. 

Dis- 
chaifa. 

Jan.   IS 

C.  8.  De  Oolyer - . 

Feet. 
6.90 
6.28 
6.80 
2.67 
2.43 
2.31 
2.76 
2.85 

el.89 
1.86 

672 

572 

143 

119 

107 

150 

156 
76.9 
72.4 

Jan.   22 

Mar.  27 

27 

Apr.    1 

May    6 

June  18 

21* 

216 

Aug.  146 

C.  8.  De  Oolyer 

do 

do 

do 

do 

Feet. 

1.90 

«14.46 

al3.24 

09.94 

«9.93 

•  9.25 

a8.74 

.70 

.70 

.24 

See.-fi, 
74.4 

18 
18 
19 
19 
20 

do 

do 

do 

do 

do 

581 

877 
41.0 
41.5 

14.4 

20 
20 
22 
22 

do 

do 

do 

do. 

C.  8.  pe  Oolyer 

do 

do 

a  H.  pj^flAid      

2.38 
3.73 
3.55 
a55 

o  Oage  height  referred  to  datum  10  feet  below  that  used  for  weir  in  Its  undamaged  condition. 
6  Measurement  made  by  wading. 

e  Oage  height  variable  during  this  measurement.    Oive  more  weight  to  other  measurements  of  same 
date. 
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Dmiy  gage  height,  in  feet,  of  Little  Tonawanda  Creek  ctt  Linden,  N,  Y.,for  1913, 
[C.  L.  Schflock,  oboerver.] 


DV. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

1 

L28 

L22 

L5 

LOS 

L30 

L75 

3.2 

2.4 

1.6 

1.6 

2.2 
3.7 
2.0 
L8 
L6 

2.8 
6w5 
6.7 
2.6 
2.6 

3.4 

L86 

2.0 

2.4 

L6 

1.6 

1.7 

1.36 

1.27 

L20 

L6 

1.14 
1.23 
1.18 
1.13 

'"lii 

.93 
.92 

.98 
.94 
.92 
.94 
L6 

1.9 

2.4 

L55 

L47 

1.30 

L16 
L16 
1.12 

LIO 
LOS 
LOO 
LOS 
L08 

LOS 
LQ2 
L02 
LOO 
2.6 

2.7 
2.4 
2.8 
4.4 
3.2 

L95 

L6 

L55 

L65 

L66 

L65 
L36 
L22 
2.3 

•13.1 
14.6 
10.9 

las 

ia46 

las 

9.96 
9.74 
9.82 
10.15 
9.91 

9.76 
9.72 
9.68 
9.57 
9.54 

ia7 

9.89 
9.71 
9.58 
9.48 

9.42 
9.32 
9.26 
9.35 
9.20 

9.12 
9.13 
10.0 
9.80 
9.49 

9.34 
9.84 
13.7 

las 
lai 

9.80 
9.62 
9.48 
9.38 
9.29 

9.23 
9.14 
9.12 
9.09 
9.04 

9.02 
9.00 
8.98 
8.96 
8.94 

8.98 
8.96 
9.00 
8.94 
8.90 

8.88 
9.10 
8.99 
8.05 
8.92 

8.88 
8.90 
10.06 
9.39 
9.11 
9.00 

8.94 
9.36 
9.06 
8.96 
8.90 

8.89 
8.98 
8.94 
8.88 
8.84 

&84 
8.82 
8.80 
8.78 
8.76 

8.76 

8.73 

8.73 

«8.72 

.70 
.65 
.56 
.52 
.52 

.50 
.80 
.73 
.61 
.66 

a  51 
.48 
.48 
.46 
.71 

.56 
.50 
.46 
.44 
.42 

.42 
.42 
.40 
.37 
.37 

.36 
.36 
.38 
.36 
.64 

.42 
.34 
.33 
.36 
.39 

.34 
.33 
.34 
.32 
.30 
.24 

a27 
.24 
.24 
.30 
.26 

.27 
.28 
.24 
.24 
.89 

.32 
.26 
.26 
.24 
.23 

.22 
.22 
.21 
.20 
.18 

.18 
.22 
.26 
.24 
.26 

.24 
.22 
.22 
.42 
.28 
124 

a23 
.22 
.23 
.26 
.24 

.23 
.22 
.22 
.21 
.20 

.19 
.19 
.19 
.18 
.18 

.18 
.20 
.27 
.22 
.21 

.26 
.28 
.22 
.21 
.21 

.22 
.20 
.20 
.20 
.19 

a22 
.22 
.21 
.21 
.20 

.20 
.20 
.18 
.18 
.20 

.23 
.24 
.21 
.20 
.20 

.21 
.21 
.22 
.22 
.32 

.27 
.23 
.22 
.27 
.33 

.32 
.30 
.28 
.26 
.29 
.28 

a27 
.26 
.27 
.28 
.26 

.26 
.26 
.26 
.66 
.90 

.72 
.60 
.64 
.73 
.72 

.66 
.64 
.62 
.70 
L16 

.94 
.89 

.86 
.84 
.86 

.82 

.80 
.76 
.74 
.74 

a73 

2 

.71 

3 

.72 

4 

.72 

5 

.71 

6 

.60 

7 

.72 

8 

.80 

9 

.72 

10 

.73 

11 

.69 

12 

.72 

13 

.80 

M 

.87 

15 

.84 

16 

.79 

17 

.79 

18 

.78 

10 

.74 

» 

.72 

21 

.71 

22 

.70 

2$ 

.74 

34 

.82 

25 

.80 

26 

.79 

27 

.74 

38 

.79 

29 

.75 

30 

.79 

31 

.80 

•  All  gage  heights  Crom  Mar.  26  to  June  19,  while  weir  was  damaged,  referred  to  a  datum  10.00  feet 
lowv  than  datum  of  regular  gage.  Limits  of  use  during  this  period:  hundredths  below  10.0,  half-tenths 
from  10.0  to  11.0  and  tenths  above  1 1.0  feet. 


Daily  discharge,  in  tecand-feet, 

of  Little  Tonawanda  Creek  at  Linden, 

N.  Y. 

,for  1913, 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D«. 

1 

26.2 
22.5 
43.0 
15.2 
27.6 

63 
199 
117 

51 

51 

99 
261 
83 
67 
43 

154 
711 
567 
135 
126 

223 

71 

83 
117 

51 

43 

59 

32 

25.6 

26.9 

43 

18.1 
22.5 
20.2 
20.2 
17.0 

15.0 
13.6 
12.6 
1L5 

ia5 
lao 

9.8 
9.8 
9.6 
9.1 

1L2 
9.8 
9.1 
9.8 

51 

76 
117 
47 
40.6 
27.5 

19.1 
19.1 
17.0 

16 
13.2 
14.4 
15.2 
16.2 

13.2 
12.8 
12.8 
15.6 
126 

144 
117 
154 
360 
199 

79 
43 
47 
56 
65 

55 
32 
22.5 
106 
1,070 

357 
606 
104 

96 

71 

62 

42 
33 
36 
53 
40 

33 
32 
30 
26 
25 

88 
40 
31 
26 
22 

20 
17 
15 
18 
13 

11 
11 
46 
35 
23 

17 
37 
450 
62 
50 

35 
28 
22 
18 
16 

14 

11 

11 
9.7 
8.6 

8 

7.5 

7 

6.6 

6.1 

7 

6.6 

7.6 

6.1 

5.2 

4.8 
10 
7.3 
6.4 
5.7 

4.8 
6.2 

48 

19 

10 
7.6 

6.1 
18 
9.0 
6.6 
5.2 

6.0 
5.9 
6.1 
4.8 
4.1 

4.1 
3.7 
3.3 
3.0 
2.7 

2.7 
2.3 
2.3 
2.2 

2.8 

3.6 
3.14 
2.51 
2.26 
2.26 

2.12 

6.6 

4.1 

2.86 

2.61 

2.18 
L99 
L90 
L87 
3.7 

2.51 
2.12 
L81 
L74 
L62 

L62 
L62 
L61 
L34 
L34 

L28 
L28 
L39 
L28 
2.38 

L62 
L17 
L12 
L28 
L46 

L17 
L12 
L17 
L07 
a96 
a82 

a82 

.68 
.68 
.96 
.77 

.82 
.87 
.68 
.68 
L46 

Lo: 

.77 
.72 
.68 
.63 

.59 
.50 
.55 
.51 
.43 

.43 
.59 
.77 
.68 
.77 

.68 
.59 
.59 
L62 
.87 
.68 

a63 

.59 
.63 
.77 
.68 

.63 
.59 
.50 
.55 
.51 

.47 
.47 
.47 
.43 
.43 

.43 

.61 
.82 
.50 
.55 

.77 
.87 
.50 
.55 
.55 

.50 
.51 
.51 
.51 
.47 

aso 

.50 
.56 
.56 
.51 

.51 
.61 
.43 
.43 
.51 

.63 

.68 
.55 
.51 
.51 

.65 
.55 
.50 
.50 
L07 

.82 
.63 
.50 
.82 
L12 

L07 
.06 
.87 
.77 
.01 
.87 

a82 
.77 
.82 
.87 

.n 
.n 

.77 
.77 

2.51 

8.4 

3.0 

2.70 

3.07 

4.1 

3.0 

3.21 
3.07 
2.03 
3.60 
10.1 

0.7 
8.1 
7.2 
6.6 
6.0 

6.1 
6.6 
4.6 
4.2 
4.2 

4.1 

2 

3.7 

3 

3.0 

4 

3.9 

5 

3.7 

6 

3.48 

7 

3.9 

8 

5.6 

9 

3.9 

10 

4.1 

U 

3  48 

12 

3.9 

13 

6  6 

14 

7.6 

IS 

6.  6 

16 

6  3 

17 

5  3 

18 

5.1 

19 

4.2 
3.9 

3.7 

20 

21 

22 

3.6 
4.2 
6.1 

n 

24 

25 

7.2 

6.3 
4.2 
6.8 
4.4 
6.3 
6.6 

30 

27 

28 

29 

30 

31 

NoTC— Discharge  Feb.  5-12  estimated  by  interpolation  and  comparison  with  records  of  Genesee  River 
it  8t  Helena.  Dscharge  Mar.  26  to  June  20,  while  the  weir  was  damaged,  computed  firom  a  rating  curve 
^iU  defined  by  6  diKharge  measurements. 
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Monthly  discharge  of  Little  Tonawanda  Creek  at  Linden,  N.  Y.,/or  1913. 
[Drmixiage  area,  22.0  square  miles.] 


Month. 


Discharge  in  seoond-feet. 


Maximum. 


Iffnlmnm. 


Mean. 


Per 
square 
mile. 


Run-off 
depth  in 

icheson 
drainage 

area). 


S 


Accn- 
racy. 


January 

February 

March 

AprU 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


711 
117 
1,070 
450 
48 
18 
8.7 
1.82 
.87 
1.12 
19.1 
7.5 


15.2 
9.1 
12.8 
ILO 
4.8 
2.0 
.82 
.43 
.43 
.43 
.77 
8.48 


117 
23.7 
182 
48.0 
1L9 
4.33 
LOO 
.749 
.575 
.872 
4.34 
4.71 


5.82 

LOS 

6.00 

2.00 

.541 

.197 

.073 

.034 

.026 

.031 

.197 

.214 


1,070 


.43 


20.2 


L33 


8.13 

L12 

8.92 

2.33 

.82 

.22 

.08 

.04 

.03 

.04 

.22 

.25 


l&OO 


STBEAMS  TBIBTTTABY  TO  LAKE  ONTABIO. 
GENESEE  BIYEB  AT  ST.  HELENA,  K.  Y. 

Location* — ^At  steel  highway  bridge,  about  6  milee  above  mouth  of  Silver  Lake 
outlet,  9}  milee  above  Canaseraga  Creek,  and  5)  miles  below  village  of  Portage- 
ville  and  site  of  proposed  storage  dam  of  State  of  New  York  Conservation  Com- 
mission. 

Becorda  available.— August  14,  1908,  to  December  31,  1913.  Published  also  in 
annual  reports  of  the  New  York  State  engineer  and  surveyor  and  State  of  New 
York  Conservation  Commission. 

Drainage  area. — 1,030  square  milee. 

Gages. — Chain  gage,  fastened  to  upstream  side  of  middle  span  of  bridge;  read  twice 
daily  to  hundredths.  Limits  of  use:  Hundredths  below  2.5  until  March  10, 
and  below  3.0  after  that  date,  half -tenths  from  these  limits  to  4.0,  and  tenths 
above  4.0.  Since  August  24,  1911,  a  Gurley  self-recording  gage  with  intake  pipe 
to  the  well  a  few  feet  downstream  from  the  chain  gage;  datum  of  recording 
gage  same  as  that  of  chain  gage,  but  slope  of  water  suHace  makee  readings  dif- 
ferent.   Gage  heights  from  self-recording  gage  used  to  himdredths. 

Control. — Gravel  and  rocks;  shifting. 

Discharge  measurements.— At  high  stages  made  from  the  bridge;  at  low  and 
medium  stages  either  by  wading  or  from  bridge. 

Winter  flow. — Discharge  relation  usually  but  slightly  affected  by  ice;  determination 
of  winter  discharge  considered  good. 

Floods.— Highest  stage  during  flood  of  March  25-30, 1913, 12.0  feet,  read  by  chain 
gage  at  8  a.  m.  March  26.  Automatic  gage  was  not  recording  correctly  during 
this  period  because  intake  pipe  was  clogged  by  gravel,  but  the  records  indicate 
crest  of  flood  from  3  to  5  a.  m.  March  26,  with  a  somewhat  higher  stage  than  that 
recorded  at  8  a.  m.  on  same  date.  The  discharge  corresponding  to  a  gage  height 
of  12.0  feet  was  37,800  second-feet,  or  36.7  second-feet  per  square  mile  of  drainage 
area. 

Accuracy. — Discharge  rating  curve  well  defined;  data  as  published  considered 
excellent. 
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Discharge  measuremenU  of  Genesee  River  at  St.  Helena,  N.  F.,  in  1913. 


Date. 

Hydzogrepher. 

hei|St.a 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height.* 

Di». 
charge. 

Feb.  19b 

C.  C.  Corert 

Feet. 

4.«1 

4.81 

4.90 

C8.41 

«7.73 

04.50 

1,220 
3,315 
13,400 
10,300 
2,270 

June  23d 
24d 

Aug.l4<l 
14d 

Oct.  30 

C.  8.  DeOolyer 

Feet. 
2.62 
2.63 
1.82 
1.82 
2.03 

'"J- 

21» 
Utf.  12 

C.S.DeGolyer 

C.C.Covert 

do '. 

o.  Ti,  nftnfleld 

256 
33.2 

28 
28 

C.S.DeGolyer 

do 

do 

do 

R.  8.  Barnes. . . : 

33.0 

487 

Apr.    2 

<■  From  automatic  gage  except  as  noted. 

b  Measurement  made  under  complete  ice  cover. 


c  From  chain  gage  on  bridge. 
d  Measurement  made  by  wading. 


Daily  gage  height,  in  feet,  of  Genesee  River  at  St.  Helena,  N.  Y.yfor  1913, 
[Herman  Piper,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

3.75 
3.41 
8.84 
4.92 
4.25 

4.23 
6.40 
7.71 
6.06 
5.14 

5.06 
7.22 
6.81 
4.69 
4.20 

4.64 
6.08 
8.07 
6.62 
6.34 

6.48 
5.01 
4.60 
6.17 
4.85 

4.36 
4.24 
3.80 
8.68 
8.47 
3.50 

8.54 
2.85 
2.84 
2.95 
2.76 

2.74 
2.7 
2.6 
2.6 
4.2 

4.4 

4.7 

'*4.*48' 

4.46 

4.40 
4.61 
4.38 
4.40 
4.51 

4.81 

4.44 

4.27 

3.1 

3.0 

2.85 
2.75 
2.7 

3.7 

3.25 

3.15 

2.85 

2.0 

2.8 

2.7 

2.6 

2.85 

6.0 

6.0 

5.4 

6.38 

5.82 

5.88 

4.03 
3.05 
3.58 
3.67 
3.52 

3.51 
3.47 
3.22 
3.75 
1L2 

1L2 

ia8 

8.1 
6.2 
6.5 
6.4 

6.2 
4.5 
4.4 
4.7 
5.8 

4.7 
4.6 
4.3 
4.2 

4.0 

4.4 

4.5 

4.1 

3.85 

3.8 

3.66 

3.5 

3.4 

3.3 

3.3 

3.1 

2.05 

3.3 

4.2 

3.65 

3.4 
3.4 
0.6 
8.0 
6.0 

4.0 
4.6 
4.2 
3.0 
3.76 

3.65 

3.4 

3.3 

3.15 

3.1 

3.05 

3.1 

3.0 

2.88 

2.04 

2.78 
2.84 
2.76 
2.68 
2.72 

2.68 

Z.2 

3.15 

3.1 

3.1 

2.08 

3.05 

6.4 

4.5 

3.8 

3.5 

3.25 

3.6 

3.3 

3.1 

2.97 

2.86 

3.6 

3.6 

3.1 

2.88 

2.86 
2.77 
2.62 
2.54 
2.52 

2.56 
2.36 
2.24 
2.22 
2.45 

3.2 

2.92 

2.72 

'*i'47" 

2.61 
2.58 
2.56 
2.40 
2.42 

2.32 
2.27 
2.25 
2.11 
2.27 

2.28 
2.37 
2.24 
2.21 
2.16 

2.16 
2.19 
2.17 
2.23 
2.19 

2.19 
2.15 
2.12 
2.14 
2.06 

2.23 
2.13 
2.12 
2.06 
2.09 

2.19 
2.03 
2.17 
2.06 
2.14 
2.07 

2.01 
2.08 
1.90 
2.12 
2.00 

2.01 
2.01 
2.00 
2.00 
1.80 

2.13 
2.08 
1.99 
1.99 
1.98 

1.92 
1.87 
1.96 
1.98 
1.94 

1.95 
1.87 
1.99 
1.88 
2.10 

2.01 
2.01 
1.89 
2.08 
2.07 
1.89 

2.06 
2.00 
1.97 
1.94 
1.93 

1.93 
1.83 
1.97 
1.92 
1.90 

1.88 
1.89 
1.87 
1.87 



2.02 
2.00 
2.20 
2.18 
1.72 

2.19 
2.16 
2.05 
1.85 
2.12 

1.96 
2.28 
2.40 
2.11 
2.02 

2.09 
1.96 
2.15 
1.81 
2.35 

2.46 
2.61 
2.62 
2.40 
2.59 

2.70 
3.64 
3.18 
2.89 
2.82 
2.82 

2.75 
2.67 
2.62 
2.68 
2.56 

2.51 
2.48 
2.45 
2.72 
5.45 

4.20 
3.65 
3.46 
3.77 
3.93 

3.63 
3.47 
3.39 
3.29 
3.53 

3.52 
3.36 
3.19 
3.12 
3.06 

2.99 
2.93 
2.87 
2.82 
2.80 

2.81 

2 

2.76 

J 

2.73 

4 

2.72 

5 

2.70 

e. 

2.66 

7 

2.66 

8 

2.73 

9 

2.76 

10 

2.71 

11 

2.77 

12 

2.77 

U 

2.75 

14 

2.78 

15 

16 

2.91 
2.90 

17 

2.79 

18 

2.74 

19 

2.70 

30 

2.56 

21 

2.62 

22 

2.62 

23 

2.65 

24 

2.73 

25 

3.06 

as 

2.91 

27 

2.73 

28 

2.74 

29 

2.78 

30 

2.82 

n 

2.87 

Nan.— Gage  heights  affected  by  ice  Feb.  10-23,  inclusive.  Gage  heights  Feb.  7-12,  Feb.  24  to  Mar.  12, 
Mar.  25  to  June  23,  Oct.  1-23,  and  Dec.  28-31  (all  inclusive)  are  means  of  two  readings  per  day  on  chain 
ga^  From  Mar.  25  to  June  23  intake  pipe  of  automatic  gage  well  was  covered  with  gravel,  rendering  the 
antomotic  gage  record  useless.  BemAinoer  of  gage  heights  computed  as  means  of  24  hourly  gage  heights 
from  aotomatic  gage  record. 
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Dailjf  ditcharge,  in  $eoond-/eet,  ofOenetu  River  at  8L  Helena^  N,  T.^far  1913, 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


8«pt. 


Oct 


Nov. 


Dec. 


1. 

a. 

3 
4. 

5. 

6. 

7. 
8. 
9. 
10 

11. 
12. 
13 
14. 
15 

16. 
17 
18. 
19 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1,580 
1,140 
1,710 
3,590 
2,330 

2,300 
7,690 
12,800 
9,610 
4,100 

3,910 
10,600 
5,850 
3,120 
2,390 

3,030 
9,680 
14,600 
8,430 
4,580 

7,960 
3,790 
2,950 
6,940 
3,440 

2,510 
2,310 
1,780 
1,480 
1,210 
1,250 


1,800 
612 
flK)6 
689 
648 

535 
474 
424 
424 
410 

400 
400 
617 
520 
460 

400 
340 
300 
300 
300 

1,220 

1,060 

900 

740 

660 

560 
502 
474 


1,840 
875 
785 
560 
600 


474 

424 

560 

5,990 

5,170 
3,790 
4,210 
5,240 
5,390 

3,260 
3,300 
1,100 
1,200 
1,030 

1,020 
977 
728 

1,300 
31,100 

31,100 
27,900 
11,970 
5,680 
4.000 
3,790 


2,130 
1,980 
2,450 
4,680 

2,450 
2,130 
1,840 
1,710 
1,460 

1,980 
2,130 
1,580 
1.280 
1,220 

1,060 
900 
800 
708 
708 

548 

449 

708 

1,710 

1,060 

800 

800 

19,000 

11,600 

5,170 


2,800 
2,130 
1,710 
1,340 
1,160 

960 
800 
708 
586 
548 

514 
548 
480 
406 
443 

349 
383 
338 
296 
317 

296 
624 
586 
548 
548 

468 

514 

3,790 

2,130 

1,220 

900 


666 

1,000 

708 

2f 

395 

1,000 

1,000 

548 

406 


344 
268 
233 
224 

241 
164 
126 
120 
217 

624 
430 
317 
260 
231 

297 
282 
273 
200 
209 


160 
150 
144 
98 
150 


114 
123 
117 
136 
123 

128 

110 
101 
107 

84 

136 
104 
101 
84 
92 

123 
76 

117 
84 

107 
87 


71 
00 
46 
101 


154 

n 

188 

71 

140 

68 

130 

68 

114 

44 

104 
90 
66 
66 
64 

50 
41 
50 
64 
55 

57 
41 
66 
43 
06 

n 

71 
44 
00 
87 
44 


60 
64 
114 
100 
90 

111 
103 
76 
36 
02 

56 
132 
178 
00 
60 

85 
56 

100 
20 

161 

201 
263 
268 
200 
287 

344 

1,170 
602 
460 
415 
415 


872 
827 
302 
833 
273 

240 
235 


4,360 

1,060 
1,180 
066 
1,330 
1,550 

1,160 
077 
800 
701 

1,040 

1,030 
860 
701 


532 
488 
447 
415 
402 


406 
378 
300 
855 
344 

322 
322 
360 
372 
340 

384 

384 
372 
300 
474 

467 
306 
366 
344 
273 

302 
302 
317 
360 


474 
360 

328 
349 

372 
401 


Note.— Discharge  Feb.  10-23  estimated  from  measurements  made  Feb.  13  and  Feb.  21  and  hydrograph 
comparison  with  records  of  Oenesee  River  at  Rochester.  New  rating  curve  used  beginning  Mar.  13  1013, 
probably  a  baclcwater  curve  up  to  some  time  during  the  flood,  when  it  became  the  open-water  curve. 

Monthly  discharge  of  Genesee  River  at  St,  Helena,  N,  Y,y/or  191S. 
[Drainage  area,  1,030  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minlmiim. 


Mean. 


Per 
square 
mUe. 


Run-off 
(depth  in 
mcneson 
drainage 
area). 


Accu- 
racy. 


January — 
February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November.. 
December.. 


The  year. 


14,600 

1,300 

31,100 

19,000 

3.790 

1,000 

188 

104 


1,140 

a300 

424 

449 

296 

120 

76 

41 


1,170 
4.360 


20 
222 

273 


4,800 

577 
5,330 
2,610 

917 

406 

119 
66.6 
50 

208 

832 

373 


4.66 
.560 
5.17 
2.53 
.890 
.394 
.116 
.065 
.049 
.202 
.806 
.362 


6.37 

.58 

5.96 

2.82 

1.03 

.44 

.13 

.07 

.05 

.23 

.90 

.42 


A. 
C. 
B. 
B. 
A. 
B. 
A. 
B. 
C. 
A. 
A. 
A. 


31,100 


20 


1,370 


1.33 


18.00 


a  Estimated. 

Note.— Discharge  Sept.  15-30,  Inclusive,  estimated  by  oomparison  with  reoorda  of  Qfomot  River  at 
Joiie9  Bridge  and  Rocheeter. 
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GBNESBE  BIYEB  AT  JOKES  BBIDOE,  NEAR  MOUNT  MOBBIS,  N.  T. 

Locatioii. — At  hi^way  bridge  known  aa  Jones  Bridge,  about  5  milee  below  the 
village  of  Mount  Morris,  6  miles  by  river  above  the  village  of  Geneseo,  If  miles 
below  the  inflow  of  Canaseraga  Creek,  and  about  If  miles  above  the  mouth  of 
Beads  Creek. 

Becorda  available.— May  22, 1903,  to  April  30, 1906;  August  12, 1908,  to  December 
31, 1913.  Data  also  in  annual  reports  of  the  State  engineer  and  surveyor  and  the 
State  of  New  York  Conservation  Commission. 

Draina^  area. — 1,410  sqtiare  miles. 

Qa^. — Chain,  fastened  to  upstream  side  of  highway  bridge;  read  daily  morning  and 
evening  to  hundredths.  Limits  of  use:  Hundredths  below  3.5,  half-tenths  from 
3.5  to  5.0,  and  tenths  above  5.0  feet. 

Control. — Sandy  clay;  likely  to  shift,  but,  as  shown  by  measurements,  fairly  per- 
manent in  recent  yean. 

DiiohAr^  xneaatir^menta.— Made  at  all  stages  from  footbridge  erected  on  the 
outriggers  of  the  bridge. 

Winter  flow. — Discharge  relation  for  the  winter  months  considerably  affected  by 
ice.  Voliune  of  flow  during  the  winter  months  determined  chiefly  by  comparison 
with  the  flow  of  the  Genesee  at  Rochester  and  at  St.  Helena. 

Ploods.— The  crest  of  the  flood  of  March  25-30, 1913,  reached  gage  height  27.6  feet,  as 
shown  by  the  observer's  gage  readings  and  later  verified  by  engineers  of  the 
Geological  Survey  from  high-water  marks.  The  corresponding  discharge  of 
19,300  second-feet,  or  13.7  second-feet  per  square  mile  of  drainage  area,  was  much 
less  than  the  maximum  rate  of  run-off  of  Genesee  River  at  St.  Helena.  This 
apparent  discrepancy  is  explained  by  the  large  amount  of  river  storage  between 
the  two  stations,  which  also  accoimts  for  the  much  longer  duration  of  the  high 
stage  at  Jones  Bridge,  the  mean  discharge  at  the  latter  station  for  the  two  days, 
March  26  and  27,  being  19,200  second-feet,  or  13.6  second-feet  per  sqiiare  mile. 

Accuracy. — Discharge  curve  well  developed;  data  as  published  for  open-water 
periods  probably  good. 

Diadutrge  meatwrements  ofCkneiee  River  at  Jones  Bridge^  near  Mount  Morris ^  N,  Y.,  in 

1913. 


Dat«. 

Hydrographer. 

A 

Dis- 
charge. 

Feb.  200 

C.  S.  De  Qolyer 

Feet. 
6.9« 
22.62 
4.44 

8ec.-fi. 
672 

Apr.  28 

do 

14,400 
467 

Jime25 

do 

9  Mwsiur^m^nt  made  under  complete  Ice  cover, 
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SUEPAOB  WATER  SUPPLY,  1913,  PABT  IV. 


Daily  gage  height,  in  feet,  o/Gene$ee  River  at  Jones  Bridge,  near  Mount  Morriiy  N,    F., 

for  191S. 

[J.  W.  Trewer,  observer.] 


Day. 


1 
3 
8. 
4 
5. 

6. 
7. 
8. 
9. 
10 

11. 
12, 
13. 
14. 
15. 

18. 
19 
20. 

21 
22 
23 
24. 
25. 

26. 
27. 
28. 
20. 
30. 
31. 


Jan. 


7.7 
6.4 
6.8 

ia8 

8.8 

8.6 
16.2 
18.9 
30.6 
13.8 

10.8 
17.8 
16.6 
11.1 
9.4 

9.2 
17.4 
23.5 
22.5 
15.8 

18.4 
13.2 
10.3 
16.0 
11.2 

0.5 
9.0 
8.0 
7.1 
6.7 
6.7 


Feb. 


6.5 
6.2 
6.2 
6.0 
6.2 

6.7 


7.0 


Mar. 


17.6 

19.6 
18.0 
13.4 
18.8 
14.6 

12.6 
8.6 
7.3 
7.3 
6.9 

6l8 
6.7 
6.3 
6.4 
22.2 

27.5 
27.6 
26.6 
23.6 
17.4 
12.7 


Apr. 


11.8 
9.4 
8.6 
9.1 

11.7 

9.6 
8.8 
&3 
7.9 
7.5 

7.7 
8.8 
7.6 
7.0 
6.8 

6.6 
6.3 
5.9 
5.8 
5.7 

5.6 
5.5 
5.7 
7.6 
6.6 

6.0 
5.9 
22.5 
25.6 
21.4 


May. 


14.0 
10.1 
8.6 
7.7 
7.0 

6l6 
6.1 
5.9 
5.8 
5.5 

5.4 
5.3 
5.2 
5.1 
5.0 

5.0 

4.95 

4.9 

4.9 

4.9 

4,8 
5.1 
5.5 
5.3 
5.4 

5.1 
4.8 
10.0 
9.6 
7.3 
6.5 


June. 


5.9 
6.8 
6.0 
5.7 
5.8 

5.1 
5.1 
6.2 
5.6 
5.1 

4.8 

4.7 

4.6 

4.45 

4.35 

4.3 
4.35 
4.15 
4.25 


4.55 
4.6 
4.75 
4.4 

4.15 


July. 


4.2 

4.1 
4.25 
8.85 
8.8 

8.8 

4.0 

3.85 

3.9 

8.85 

3.7 

3.85 

3.7 

8.8 

8.8 

8.8 

3.6 

8.65 

3.6 

8.6 

3.7 

3.75 

3.65 

3.5 

3.5 

8.6 

3.55 

3.6 

3.55 

3.48 

3.55 


Aug. 


8.7 

8.45 

8.20 

3.55 

3.5 

3.49 
3.30 
3.38 
3.36 
8.37 

3.34 
8.42 
8.47 
8.40 
3.26 

3.36 
8.18 
8.04 
3.14 
3.18 

8.14 
3.20 
3.17 
3.22 
3.11 

3.45 

3.6 

4.0 

8.7 

3.7 

8.30 


Sept. 


Oct. 


3.41 
3.55 
3.5 
8.48 
3.40 

3.47 
3.36 
3.30 
3.31 
3.32 

8.34 
8.36 
3.36 
3.31 
8.26 

3.30 
3.30 
3.30 
3.34 
3.34 

8.18 
3.28 
3.23 
3.54 
8.81 

8.44 
3.36 
8.40 
3.25 
3.48 


3.28 
3.32 
3.30 
3.45 
3.46 

8.5 
3.7 
3.7 
8.9 
3.5 

8.40 

8.40 

3.95 

3.9 

3.8 

8.75 

3.44 

3.5 

3.48 

3.7 

4.15 
4.25 
4.35 
4.35 
4.3 

4.5 
5.0 
5.3 
5.2 
4.9 
4.7 


Nov. 


4.7 

4.7 

4.5 

4.40 

4.35 

4.3 

4.35 

4.55 

5.4 

11.6 

&0 
7.3 
6.8 
6.4 
6.7 

6lO 
5.8 
5.8 
5.7 
5.6 

5.6 
5.7 
5.2 
5.2 
5.2 

4.96 

4.95 

4.9 

4.8 

4.75 


Dec. 


4.7 
4.7 
4.6 
4.5 
4.5 

4.5 
4.5 
4.5 
4.6 
4.5 

4.6 

4.65 

4.7 

4.65 

4.85 

4.tt6 

4.7 

4.6 

4.5 

4.5 

4.5 

4.5 

4.35 

4.35 

4.9 

4.8 
6.8 
6uS 


NoTS.— Discharge  relation  affected  by  ice  about  Feb.  5  to  Mar.  9,  and  Dec.  27-31. 

Daily  discharge,  in  second-feet,  of  Genesee  River  at  Jones  Bridge,  near  Mount  Marria. 

N.  Y.~forl913. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

6,760 
3,820 
2,790 
2,210 
1,790 

1,560 
1,280 
1,180 
1,120 
960 

910 
860 
810 
760 
710 

710 
687 
664 
664 
664 

618 
760 
960 
860 
910 

760 
618 
3,750 
3,470 
1,970 
1,500 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

2,210 
1,450 
1,670 
4,310 
2,920 

3,790 
8,630 
11,000 
12,500 
6,600 

4,310 
9,570 
8,970 
4,520 
3,330 

3,190 
9,660 
15,200 
14,200 
8,290 

10,600 
6,120 
3,960 
8,460 
4,590 

3,400 
3,050 
2,400 
1,850 
1,620 
1,620 

1,500 
1,340 
1,340 
1,230 

6,020 
3,330 
2,790 
3,120 
4,940 

3,470 
2,920 
2,600 
2,340 
2,090 

2,210 
3,920 
2,150 
1,790 
1,670 

1,560 
1,400 
1,180 
1,120 
1,060 

1,010 
960 
1,060 
2,150 
1,660 

1,230 
1,180 
14,200 
17,300 
13,300 

1,180 
1,670 
1,230 
1,060 
860 

760 

760 

1,340 

1,010 

760 

618 
572 
528 
463 

422 

402 
422 
346 
383 
383 

402 
402 
422 
442 
463 

506 
628 
696 
442 
346 

364 
328 
383 
244 
228 

228 
294 
244 
260 
244 

198 
244 
198 
228 
228 

228 
172 
186 
172 
172 

198 
213 
186 
148 
148 

173 
160 
172 
160 
143 
160 

198 
136 
82 
160 
148 

148 
102 
120 
116 
117 

111 
139 
141 
124 
94 

115 
79 
68 
72 
79 

72 
82 
77 
86 
68 

136 
172 
294 
198 
198 
102 

136 
160 
148 
148 
124 

141 
116 
102 
104 
104 

111 
115 
115 
104 
94 

102 
102 
103 
111 
Ul 

79 
98 
86 
158 
104 

184 
115 
124 
93 
143 

96 
106 
103 
136 
138 

148 
198 
198 
260 
148 

124 
124 

2n 

260 
228 

313 
134 
148 
143 
198 

846 
383 

432 
423 
864 

484 
710 
860 
810 
664 
573 

572 
572 

484 
442 
423 

402 
422 
506 

910 
4,870 

3,400 
1,910 
1,670 
1,450 
1,620 

1,230 
1,130 
1,120 
1,060 
1,010 

1,010 

1,080 

810 

810 

810 

687 
687 
664 
618 
505 

572 

3 

672 

8 

528 
484 

4 

5 

484 
484 

6 

7 

484 

8 

484 

9 

528 

10 

'672' 

9,840 

11,600 
10,200 
5,480 
6,600 
7,270 

5,640 
2,790 
1,970 
1,970 
1,730 

1,670 
1,620 
1,400 
1,450 
14,000 

19,200 
19,200 
18,300 
15,300 
9,660 
6,720 

484 

11 

528 

12 

550 

13 

572 

14 

550 

16 

641 

16 

687 

17 

575 

18 

528 

19 

484 

30 

484 

21 

484 

22 

484 

23 

422 

24 

422 

25 

664 

26 

618 

27 

28 

29 

30 

81 

** 

Non.— Discharge  June  20-26  Interpolated. 
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Mond^  ditdiarge  o/Oeneue  River  at  Janes  Bridge^  near  Mount  Morris,  N,  Y.,/or  191S. 
(Dntnafe  area,  1, 410  square  milea.] 


Month. 


Discharge  in  second-feet 


Ifaximom. 


Minimum. 


Mean. 


Per 

square 
mile. 


Run-off 
(depth  in 
incnes  on 
drainage 
area). 


Aocu- 
raoy. 


Jasoary.. 
Fefamary. 
March.... 

p.::::. 

Jane 

July. 
Angu 

nber. 


15,200 


1,460 


NoTvnber. 
Deeember.. 


i9,aoo 
i7,aoo 
ojeo 

1,670 
888 

287 
1G2 
860 
4,870 
687 


060 
618 
346 
143 
66 
70 
08 
402 
422 


5,900 

881 

5,840 

3,460 

1,520 

657 

216 

123 

116 

304 

1,060 


4.18 
.625 
4.14 
2.45 
1.08 
.466 
.153 
.087 
.082 
.216 
.762 
.376 


4.82 
.65 
4.77 
2.73 
1.24 
.52 
.18 
.10 
.00 
.25 
.84 
.43 


The  year. 


10,200 


58 


1,730 


1.23 


16.62 


Non. — Dlabharge  Feb.  5  to  Mar.  0  estimated  from  one  discharge  measurement  and  comparison  with 
Tsoards  at  Bt.  Helena  and  Rodiester.  Discharge  Dec.  27-31  estimated  by  comparison  wltn  St.  Helena 
lodBodieBtw. 

GENESEE  BIVEB  AT  ROCHESTER,  N.  T. 

Loeation. — At  highway  bridge  known  locally  as  Elmwood  Avenue  Bridge,  at  north 
end  of  South  Park,  Z^  miles  above  center  of  city  of  Rochester,  3^  miles  below 
mouth  of  Black  Creek,  and  1\  miles  above  mouth  of  river. 

Eeoords  available.—February  9,  1904,  to  December  31,  1913.  Data  alsoin  annual 
reports  of  the  State  engineer  and  surveyor  and  State  of  New  York  Conservation 
Cofmmifwion.  Elevation  of  water  surface,  measurements,  and  records  of  flow  of 
Genesee  River  at  Rochester  during  flood  stages  and  low  water  previous  to  1904 
published  in  annual  reports  of  the  State  engineer  and  surveyor,  1902, 1903,  and 
1904,  and  in  Water-Supply  Papers  24,  65,  and  97. 

Drainage  area. — ^2,360  square  miles. 

Gage. — Gurley  automatic  water-stage  register  in  pump  house  immediately  below 
bridge  on  rig^t  bank  installed  in  December,  1910.  Prior  to  1910  a  staff  gage 
bolted  to  the  downstream  end  of  first  pier  from  right-hand  abutment;  read  once 
daily.  Elevation  of  zero  of  gage,  506.848  feet,  Barge  canal  datum,  and  245.591 
feet,  Rochester  city  datum. 

OontroL — Gravel,  smooth;  considered  permanent. 

Dteharge  meaourementa.— Made  from  bridge  at  which  staff  gage  is  attached. 
Prior  to  1904,  measurements  and  elevations  of  water  surface  taken  in  conjunction 
with  measurements  of  water  flowing  over  and  around  Johnson-Seymour  dam  in 
the  city  of  Rochester. 

Winter  flow. — Affected  by  ice  for  short  periods,  though  as  a  rule  channel  is  open. 

Floods.— Crest  of  flood  of  March  25-30,  1913,  reached  gage  height  15.02  feet  on  the 
afternoon  of  March  28,  the  high-water  mark  being  referenced  by  gage  observer 
and  later  referred  to  gage  datum  by  engineers  of  the  Geological  Survey.  Corre- 
sponding discharge,  42,000  second-feet,  or  17.8  second -feet  per  square  mile  of 
drainage  area. 

Accuracy. — ^Dischaige  rating  curve  well  developed  for  all  stages;  published  data 
considered  good  for  periods  of  open  water. 

Cooperation.— Gage  heights  fumidied  by  Rochester  Light  &  Railway  Co. 
56525'— wsp  354— 15 5 
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Di$duarge  meagvartmmU  ofQentnt  River  at  IUKh€$Ur,  N,  Y,,in  191 S. 


Dmte. 

Hydrogmpher. 

hSgR. 

Dif. 
Charge. 

Date. 

h^t. 

Dto. 
charge. 

Jan.   23 
Feb.  19a 
Mftr.  ^ 

C.S.DeOolyer 

do 

C.  C.  Covert 

6.28 
L72 
1L98 
11.31 

See.  ft. 

81,800 
27,  SCO 

Apr.    8 
Nov.    1 

C.8.DeOolyer 

do 

R.8.  Barnes 

FkeL 
4.03 
Z51 
1.32 

St:.ft. 
5,630 

80 

do 

•  MeasoremeDt  made  by  wadhig. 

DaUy  gagf  height,  in  feet,  o/Oenesee  River  at  RoS^uUr,  N,  Y.,for  191S. 
[O.  A.  Bafley,  obtflrrer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jona. 

July. 

Aug. 

B^t. 

Oct. 

Nov. 

D«s. 

1 

2.02 
2.47 
2.34 
2.70 
3.58 

8.22 
4.07 
5.78 
7.02 
7.29 

5.11 
5.38 
6.84 
5.80 
4.54 

8.86 
5.20 
7.92 
8.84 
8.82 

7.78 
0.98 
5.32 
5.00 
5.70 

4.53 
8.89 
0.60 
8.09 
2.80 
2.69 

2.70 
2.90 
2.47 
2.25 
2.13 

2.50 
2.91 
2.77 
2.53 
2.33 

2.41 
2.31 
2.22 
2.31 
1.76 

1.71 
1.70 
1.70 
1.65 
1.66 

1.90 
2.32 
2.66 
8.06 
2.53 

2.06 
1.86 
1.76 

1.74 
1.87 
2.18 
1.99 
1.89 

1.80 
1.83 
1.98 
1.63 
3.14 

5.60 
6.36 
6.32 
6.07 
6.40 

6.14 

'iii' 

3.14 

3.02 
2.86 
2.68 
2.57 
5.05 

9.00 
11.94 
14.74 
14.22 
11.79 

9.54 

6l69 
4.96 
5.07 
4.11 
4.45 

4.66 
4.02 
8.68 
8.42 
8.20 

3.33 
3.96 
3.77 
3.27 
2.96 

2.75 
2.69 
2.42 
2.34 

2.12 
2.06 
2.11 
2.76 
2.80 

2.53 
2.26 
3.62 
7.35 
8.21 

8.02 
5.96 
4.12 
3.37 
2.98 

2.71 
2.40 
2.32 
2.18 
2.07 

1.97 
1.89 
1.86 
1.80 
1.73 

1.69 
1.67 
1.66 
1.61 
1.57 

1.68 
1.51 
1.65 
1.85 
1.80 

1.75 
1.68 
1.91 
8.94 
3.46 
2.69 

2.28 
2.15 
2.38 
2.16 
1.96 

1.78 
1.62 
1.83 
2.08 
1.84 

1.67 
1.66 
1.40 
1.43 
1.38 

1.32 
1.30 
1.30 
1.26 
1.22 

1.24 
1.35 
1.63 
1.43 
1.38 

1.60 
1.58 
1.78 
1.68 
1.42 

1.29 
1.23 
1.18 
1.13 
1.14 

1.13 
1.08 
1.06 
1.08 
1.08 

1.08 
1.06 
1.04 
.97 
.96 

1.02 
1.02 
1.00 
.97 
.97 

.98 
.97 
.98 
.97 
.96 

.98 
.92 
.94 
.94 
.98 
.94 

0.98 
.90 
.87 
.86 
.88 

.88 
.86 
.86 
.87 
.88 

.87 
.87 
.85 
.87 
.86 

.84 
.83 
.77 
.84 
.81 

.80 
.83 
.83 
.81 
.81 

.82 
.81 
.90 
1.06 
.97 
.91 

0.91 
.90 
.88 
.86 
.86 

.86 
.80 
.80 
.83 
.81 

.80 
.80 
.79 

.73 
.79 
.78 
.76 
.78 

.79 
.79 
.80 
.81 
.88 

.86 
.83 
.83 
.79 
.77 

0.80 
.81 
.82 
.80 
.79 

.79 
.75 

.84 
.86 
.91 

.92 
.90 
.86 
.82 
.90 

.90 
.90 
.91 

.89 
.87 

.84 

.94 

.96 

1.10 

LU 

1.12 
1.21 
1.61 
L67 
1.44 
1.80 

1.28 
1.25 
1.18 
1.20 
1.19 

1.15 
1.13 
1.06 
1.08 
1.37 

3.40 
2.71 
2.09 
1.83 
1.93 

3.12 
1.96 
1.81 
1.76 
1.70 

1.81 
1.90 
1.79 
1.64 
1.69 

1.63 
1.48 
1.89 
L41 
1.34 

1.28 

2    

1.25 

3 

1.20 

4 

1.27 

5 

1.24 

6 

1.28 

7 

l.M 

8 

1.18 

9 

1.22 

10 

1.23 

11 

1.22 

12 

1.21 

13 

1.25 

14 

i.ae 

15 

1.31 

18 

1.38 

17 

1.34 

18 

1.27 

19 

1.23 

20 

1.19 

21 

1.U 

22 

1.17 

23 

1.19 

24 

1.22 

35 

1.42 

26 

1.59 

27 

1.30 

28 

1.24 

29 

80 

1.2S 
1.27 

31 

1.39 

NoTB.— Gage  heights  affected  by  ice  Feb.  6-20,  inchisiTe.    Mean  daily  gage  hel^t 
24  hourly  gage  heifmts  for  each  day.    Oage  heights  Mar.  28-29  compnted  from  hourly  gage 
by  an  enq>loyee  of  the  Rochester  Raflway  and  Light  Co. 
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Daify  dMnargty  in  uccmdrfui^  o/Oenetee  Rwer  at  Ro(h€$ier,  N.  Y.^/ar  19 IS, 


iHy. 


Jtn. 

Feb. 

Mftr. 

Apr. 

M«y. 

JCUM. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1,«80 

2,820 

1,200 

13,100 

17,300 

2,070 

596 

271 

257 

190 

687 

687 

2,410 

3,190 

1,400 

8,020 

10,900 

1,840 

632 

250 

250 

196 

664 

654 

2,170 

2,410 

1,900 

8,320 

6,840 

2,240 

480 

232 

238 

202 

480 

696 

2,820 

2,020 

1,680 

6,820 

4,120 

1,860 

432 

220 

220 

190 

500 

676 

4,670 

1,810 

1,420 

6,670 

3,340 

1,630 

442 

238 

220 

186 

490 

642 

3,810 

1,700 

1,290 

7,220 

2,840 

1,280 

432 

238 

226 

186 

451 

632 

6,720 

1,600 

1,340 

6,600 

2,440 

1,030 

387 

226 

190 

170 

432 

642 

10800 

1,470 

1,670 

4,790 

2,140 

1340 

362 

220 

190 

214 

387 

480 

14,100 

1,380 

1,040 

4,220 

ilooo 

1,730 

387 

232 

208 

220 

387 

621 

14,900 

1,300 

3,060 

3,770 

i,no 

1,360 

387 

238 

196 

257 

692 

632 

8,430 

1,220 

9,820 

4,030 

1,650 

1,100 

387 

232 

190 

264 

4,180 

621 

0,180 

1,170 

12  100 

6,500 

1,430 

942 

370 

232 

190 

250 

2,840 

610 

13,600 

1,130 

12,000 

6,000 

1,360 

846 

363 

220 

186 

220 

1,740 

654 

10,400 

1,300 

11200 

3,010 

1,290 

768 

299 

232 

178 

202 

1,340 

664 

0,900 

1,100 

12,400 

3,300 

1,180 

706 

292 

226 

170 

250 

1,490 

622 

6,210 

1,040 

11,400 

2,910 

1,130 

633 

336 

214 

162 

250 

1,790 

705 

8,080 

1,010 

7,800 

2,620 

1,100 

610 

336 

208 

186 

250 

1,620 

666 

10,900 

980 

6,000 

2,320 

1,080 

610 

320 

178 

182 

257 

1,300 

676 

20,000 

963 

3,760 

2,170 

1,010 

664 

299 

214 

174 

244 

1,230 

621 

19,900 

950 

3,650 

1,980 

956 

521 

209 

196 

182 

232 

1,140 

490 

10,400 

1,440 

3,420 

1,790 

900 

642 

306 

190 

186 

214 

1,300 

432 

13,900 

2,140 

3,110 

1,680 

874 

668 

209 

206 

186 

278 

1,440 

470 

9,020 

2,760 

2,780 

1,780 

1,070 

900 

306 

208 

190 

292 

1,270 

480 

8,290 

3,490 

2,590 

2,910 

1,360 

768 

299 

196 

196 

405 

1,060 

521 

10,100 

2,500 

8,260 

3,000 

1,290 

706 

286 

196 

208 

423 

984 

765 

0,860 

1,700 

20,600 

2,500 

1,210 

860 

271 

202 

226 

423 

887 

964 

6,290 

1,380 

30,900 

2,030 

1,110 

970 

264 

196 

206 

610 

833 

610 

13,000 

1,210 

41,000 

4,660 

1,460 

1,180 

278 

250 

206 

1,010 

718 

642 

3,650 

39,100 

16,100 

6,410 

1040 

278 

370 

186 

1,100 

742 

664 

3,000 

30,300 

17,900 

4,280 

766 

2n 

299 

178 

780 

656 

676 

2,800 

22,300 

2,800 

278 

267 

610 

696 

1.. 

2.. 
I.. 

4.. 
5.. 

6.. 
7.. 
8.. 
».. 
10.. 


U.. 
12.. 
13.. 
14.. 
16.. 


16.. 
17.. 
18.. 
19.. 
».. 

a.. 

22.. 
23.. 
M.. 
2S.. 

».. 
27.. 

a.. 
».. 

30.. 
31.. 


Monthly  ditdutrge  ofOenuu  River  at  Ro(he$ter,  N.  F.,  for  191S. 
(Dninage  area,  2,360  square  milee.] 


MontlL 


Discharge  in  second-feet. 


JftftXIIIttUIl* 


JKiDIIlItUU* 


Mean. 


Per 
square 
mile. 


Runoff 
(depth  in 
mcneson 
drainage 

area). 


Aooo- 
racy. 


January 

Febniary 

Miidi... 

fc::::::: 

June 

Jnly.... 

Angost 

8q>teoiber 

oSober 

Nownbcr. ... 
Dtotmber 

The  year 


20,000 

3,400 

41,000 

17,900 

17,300 

2,240 

598 

370 

257 

1,100 

4,180 

984 


1,630 

•  960 

1,040 

1,680 

874 

621 

264 

178 

162 

170 

387 

432 


8,830 

1,680 

10,000 

6,160 

2,790 

1,060 

350 

229 

199 

338 

1,110 

671 


3.74 
.712 
4.24 
2.18 
1.18 
.440 
.148 
.007 
.084 
.143 
.470 
.242 


4.31 
.74 
4.89 
2.43 
1.36 
.50 
.17 
.11 
.09 
.16 


41,000 


162 


2,  no 


1.16 


16.66 


a  Esthnated. 
Nob.— Discharge  intcipolated  liar.  17, 18,  Apr.  20,  and  Sept.  14  and  15. 
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GANADIOB  LAKE  OUTLET  NEAB  HEMLOCK,  N.  T. 

Location.— In  outlet  at  foot  of  lake,  which  diachaiges  to  Geneeee  River  through 
Hemlock  Lake  outlet  and  Honeoye  Creek. 

Becords  available.'-April,  1903,  to  December,  1913.  Data  also  in  annual  reports 
of  the  New  York  State  engineer  and  surveyor  and  the  reports  of  the  city  engineer 
of  Rochester,  N.  Y. 

Drainage  area. — 12.0  square  miles,  of  which  0.7  square  mile  is  lake  surface. 

Gage. — Hook  gage,  in  channel  above  gate. 

Oomputation  of  disoharge.— Outflow  is  measured  over  a  standard  thin-edged  weir 
with  a  5-foot  crest  and  two  end  contractions,  so  arranged  with  needle  timbers  at 
the  ends  that  the  length  may  be  increased  to  14.96  feet  with  no  end  contractions 
during  hig^  water.  The  weir  crest  stands  3  feet  above  the  stream  channel  and  is 
never  submeiged  by  backwater.  Two  additional  rectangular  gates,  each  1  foot 
square,  with  three  complete  contractions  and  a  fourth  partial  contraction  at  the 
bottom,  afford  by-passes  during  hig^  water.  Depth  of  water  on  weir  is  read  each 
morning  to  hundredths  of  a  foot  by  means  of  the  hook  gage.  Each  change  of  the 
gates  is  also  noted.  Corrections  are  made  for  velocity  of  approach  for  the  higher 
stages.    All  computations  are  made  by  the  Francis  formula. 

Divenions. — No  water  is  diverted  from  Canadice  Lake  above  the  station. 

Begalation.— Outflow  of  lake  at  dam  above  weir  controlled  by  the  gates. 

Winter  flow. — ^Pool  above  weir  is  free  from  ice  throu^out  winter. 

Aocuraoy. — Observations  and  computations  made  with  care;  results  should  be  very 
good. 

Cooperation. — Data  collected  and  furnished  for  publication  by  £.  A.  Fisher,  city 
engineer,  Rochester,  N.  Y. 

Monthly  discharge  of  Canadice  Lake  ouJdet  near  Hemlock,  N.  T,,/or  1913, 
(Drainage  area,  12.6  square  milee.] 


Mootb. 


DisoharKein 
eeoood-nei. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
incneson 
drainage 

area). 


vatioQor 
lakeaboira 


water 


January.... 
February. . 

March 

April 

June 

July 

August 

September. 
October.... 
Noyember. . 
December.. 


47.004 

17.687 

33.161 

20.264 

10.122 

6.850 

6.500 

4.520 

4.451 

3.737 

8.064 

*  4,016 


8.74 
1.40 
2.63 
2.32 
1.58 
.544 
.516 
.350 
.353 
.206 
.315 
.310 


4.31 

1.46 

3.03 

2.50 

1.76 

.61 

.50 

.41 

.30 

.34 

.35 

.37 


2.687 

1.27S 

1.307 

2.912 

2.6S7 

2.M7 

2.276 

1.500 

.818 

.341 

.427 


The  year. . 


15.028 


1.20 


16.20 


1.641 


NoTS.— Terminal  water  surCace  for  1013  was  0.00  fdot  lower  than  for  the  previous  year,  oonespoodlng  to 
a  draft  on  storage  of  26,048,500  cubic  feet  or  a  discharge  of  0.855  second-foot  for  the  year. 
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OWA80O  OX7TLBT  NEAB  AUBUBN,  N.  T. 

Loeatkm. — On  farm  of  Greorge  Ridley,  3}  miles  below  State  dam  at  outlet  of  Owasco 
Lake,  2  miles  below  center  of  city  of  Auburn. 

Records  available.— November  17, 1912,  to  December  31, 1913. 

Braina^  area.— 206  square  miles  (measured  on  United  States  Geological  Survey 
topographic  sheets). 

Gage. — Gurley  automatic  water-stage  register  installed  over  concrete  well  3}  feet 
square  and  0  feet  deep  (inside  dimensions).  Gage  well  connected  with  river  by 
4-inch  cast-iron  pipe. 

OontroL — Gage  heists  registered  by  this  gage  controlled  by  low  concrete  weir 
situated  a  short  distance  below  the  gage.  Crest  of  weir  1  foot  wide;  slopes  of 
both  upstream  and  downstream  faces,  ) :  1.  A  small  horizontal  apron  built  on 
a  level  with  bed  of  stream  extends  downstream  2^  feet  from  toe  of  dam.  Left- 
hand  end  of  dam  for  a  distance  of  50  feet  has  mean  elevation  of  gage  height  1.28 
feet;  remaining  50  feet  of  crest  of  dam  is  at  gage  height  2.12  feet. 

Diaehar^  meaourementa.— Made  during  low  water  by  wading  at  a  section  directly 
opposite  the  gage,  and  from  a  cable  and  car  at  the  same  section  in  hig^  water. 

Winter  flow. — Ice  does  not  form  to  a  sufficient  extent  to  obstruct  the  control. 

Divenioiia.— An  average  flow  of  about  10  second-feet  is  pumped  from  Owasco  Lake 
for  the  municipal  water  supply  of  the  city  of  Auburn;  proportion  returning  to 
stream  above  gaging  station  not  known. 

floods. — Hig^  water  of  March  25-30, 1913,  reached  gage  hei^t  4.0  feet,  as  determined 
from  high-water  marks  by  engineers  of  the  Geological  Survey.  Corresponding 
dischaige,  2,750  second-feet,  or  13.3  second-feet  per  square  mile  of  drainage  area. 

Afleuraey. — ^Dischaige  measurements  consistent;  estimates  excellent.  The  mean 
daily  dischaige  as  obtained  from  a  gage  height  representing  the  mean  of  24  hourly 
gage  heights  is  subject  to  considerable  error.  The  mean  daily  gage  height  is 
therefore  not  published  and  the  mean  daily  dischaige  in  the  following  table  is  the 
mean  of  24  hourly  discharges. 

DMiarge  metuuremenU  of  Owa$oo  outlet  near  Auburn,  N.  71,  ui  191S, 


Date. 

Hydruyi^>h<f. 

iMlX. 

Dis- 
diarge. 

Data. 

Hydropaphflr. 

bSSu 

Jn.  14 

C.8.DeGoly« 

do 

do 

do 

Feet. 
8.44 
8.38 
3.28 
2.83 

878 
879 
336 

Apr.    1 
Aug.  16a 

C.C.Covart 

3.80 
3.67 
1.61 

fs^- 

16 
15 

Sii'Jy.Ssa?' 

^'^18.5 

Ftb.  18 

•MflMoranMot  made  by  wading. 
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Daily  dMiarge,  in  iecond-feet,  o/Owomco  outlet  mar  AvJbvm,  N,  Y.,for  191S, 


Dv. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jnna. 


July. 


Aug. 


SqiC 


Oct 


Nov. 


Das. 


1. 
3. 
8. 
4. 

6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14.. 
16. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
23.. 
23.. 
34.. 
25.. 

20.. 
27.. 
28.. 
29.. 
80.. 
31.. 


307 
218 
830 
867 
0888 

471 
560 
606 

676 
741 

754 
•  830 
905 
915 
844 

799 

858 

«81 

0966 

1,010 

961 
983 
948 
881 


•  821 
765 
706 
681 
654 
643 


608 

•  584 


434 
891 


806 

381 

•  307 
300 

307 
317 
389 
344 
318 

•  166 
300 
189 
188 
187 

178 
180 

•  169 
304 
188 

196 
194 

197 


194 

•  196 
380 
308 
310 

107 
314 
384 

•  316 
327 

384 
349 
348 

378 
877 

•  464 
502 
472 
452 
440 

480 
425 

•  410 
410 
410 

1,000 
2,000 
2,700 
2,750 
02,800 
1,800 


1,600 
1,470 
1,300 
1,220 
1,170 

(•LllO 

1,080 

924 

820 


803 
813 

•  763 
716 
648 

596 
545 
522 
504 

•  460 

418 
851 
832 
365 
376 

836 

•  187 
356 
307 
305 


308 

304 

384 

•  117 


196 
154 
169 
173 
176 

>151 
175 
165 
160 
161 

150 
155 

•  147 
156 
158 

157 
170 
156 
158 

•  107 

170 
164 
139 
156 
118 
175 


•168 
174 
171 
176 
171 

181 
165 
•153 
171 
168 

174 
161 
154 
177 

•  59.8 

185 
128 
119 
129 
136 

109 

•  18L7 
113 
136 
133 

138 
130 
94.3 

•  19.6 
133 


140 
129 
133 
96 
183 

•  69.4 
137 
135 
131 
184 

134 
97.7 

•  63.1 
128 
134 

186 
138 
189 
148 

•  94.5 

147 
185 
148 
181 
134 

135 
•69.1 
133 
133 
187 
114 


183 
119 

•  86.6 
180 
115 

131 
114 
113 
87.1 

•  315 

106 
95.8 
104 
114 
103 

8L1 

•  38.4 
108 
103 

91.8 

97.6 
96.9 
81.8 

•  84.0 
101 

94.7 
90.4 
90.1 
138 
79.7 

•  78.8 


109 

117 
91.5 
82.8 
87.4 

71.1 
•  86.8 
106 
91.9 
87.7 

91.7 

84.1 

86 

86 

86 

85 
85 
84 
83 
88 

88 


83 
81 

81 
80 
80 
80 
79 
79 


78L6 
56.6 

•  56.0 

90.1 
79.6 
7L6 
73.3 
67.7 

64.7 

•  47.8 
99.1 
74.4 
74.4 

70.6 
67.3 
56.7 

•  53.8 
118 

83.5 

70 

70 

69.4 

60.2 

•  90.2 
99.5 
77.3 
72.6 
74.2 
70.9 


52.9 

•  56.3 
80.8 
63.8 
78.7 

66.8 
70.3 
46.8 

•  90.9 
89.5 

67.1 
66.8 
77.8 
7B.0 
56.0 

•  70.0 
132 

80.9 
94.9 
08.4 

9a7 
71.3 

•76.3 

108 

88.8 

80.8 
67.4 
105 
78.5 

•  78.0 


106 
88..4 
96.2 
SS.9 
9a8 

7&2 
•  88.8 

84.6 


96 
100 
lOS 
106 
110 

115 
117 
109 
9a2 

74.8 

1117 
144 
113 
110 
110 

117 
130 
133 
134 
134 
135 


•  Sufaday. 
^  Note.— Discharge  Mar.  30-81.  Sept.  13  to  Oct.  3,  Deo.  9-14,  and  36-81,  Inclusive,  estimated  tram  Owwco 
Lakerecords.   See ''Acooraoy'' in  station  desoripttai. 


Monthly  discharge  o/Owa$co  oxiUlet  near  AvJbum,  N,  Y.^for  191S. 
[Drainage  area,  306  square  mUes.) 


Month. 


January 

February 

March 

June 

Joly 

August 

September 

October , 

Novonber 

Deoember. 

The  year. 


Discharge  in  seoond-feet. 


Maximum. 


1,010 
608 
3,750 
1,600 
334 
181 
149 
133 
117 
113 
122 
144 


2,750 


Minimum. 


207 

•  166 
194 

•  187 

•  107 

•  18.7 

•  62.1 

•  26.5 
71.1 

•  47.3 
46.8 
74.8 


•  18L7 


Mean. 


716 
264 


164 

135 

122 
08.5 
89.5 
78.8 
78.4 

106 


366 


Per 
square 
mile. 


8.48 
1.38 
8.30 
8.34 
.796 
.655 
.503 
.454 
.484 
.858 
.881 
.616 


1.29 


Run-off 
(depth  in 
iooheson 
drainage 
area). 


4.01 

1.88 

8.60 

8.78 

.92 

.74 

.68 

.62 

.48 

.41 

.48 

.59 


17.58 


Aoca- 
racy. 


B. 
A. 
A. 
A. 
A. 
A. 
C, 


Non.— Figures 
of  daily  diM^arge. 


•  Sunday, 
the  flow  as  oontroUed  by  dam  at  outlet  of  Owasoo  Lake.   See  footnote  to  table 
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ONEIDA  BIYEB  AT  OAUOHDENOT,  N.  T. 

Loeation. — ^At  Oau^denoy,  about  0  miles  above  the  old  Euclid  station  at  Oak 
Orchard  State  dam,  half  a  mile  below  the  mouth  of  Cau^denoy  Creek,  and  5 
miles  below  Lake  Oneida. 

Records  available.— August  30, 1902,  to  December  31, 1909  (at  Euclid);  January  1, 
1910,  to  December  31,  1913  (at  Gau^denoy  station).  Data  published  also  in 
annual  reports  of  New  York  State  engineer  and  surveyor. 

Drainas^e  area. — 1,377  square  miles. 

Qage. — Staff  on  rig^t-hand  side  of  stream,  about  150  feet  upstream  from  dam. 

Diaeharsre  zneaaurementB. — ^Discharge  measured  over  a  masonry  dam  415  feet 
long,  completed  at  Cau^denoy  during  the  summer  of  1909.  Crest  of  dam  prac- 
tically level  at  elevaticm  369.4  feet;  ogee  in  cross  section;  upstream  part  of  crest 
with  slope  or  batter  of  1  foot  rise  in  2  feet  horizontal  width;  downstream  part  of 
crest  rotmded,  with  radius  of  3.24  feet.  Discharge  over  the  dam  computed  from 
fonnulas  derived  from  experiments  made  by  engineers  of  the  United  States  Geo- 
logical Survey  on  a  dam  of  ogee  cross  section  similar  in  form;  correction  made 
for  velocity  of  approach. 

Divezsiozis. — In  the  summer  and  to  some  extent  in  the  winter  water  is  diverted  past 
left-hand  end  of  dam  throu^  Cau^denoy  lock.  Estimate  of  amount  so  diverted 
is  included  in  calculated  discharge  of  the  river. 

Mean  daily  discharge^  in  teeond-ftet,  of  Oneida  River  at  Caughdenoy,  N.  Y.,/or  19 IS, 


D»7. 


Jan. 


Fob. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Got 


Nov. 


Dec. 


1 1  2,737 

2 1  3,10ft 

3 3,358 

4 '  2,600 

« 3,258 

« I    3,570 

4,222 
4,584 
5,322 
5,322 

5,60ft 
5,322 
5,60ft 
5,60ft 
5,322 

4,068 
5,60ft 
6,063 
6,406 
6,738 

6,738 
7,064 
7,400 
7,0ft4 
6,738 

6,406 
6,082 
6,738 
7,064 
6,738 
6,082 


7. 

8.. 
».. 
10.. 

11.. 
12.. 
U.. 
14.. 
15.. 

16.. 
17.. 
U.. 
W.. 
».. 

n.. 

22.. 
».. 
14.. 
»., 

as.. 

27.. 
28.. 
».. 
30. 
31. 


5,686 
5,322 
5,322 
4,068 
4,584 

4,564 
4,222 
4,222 
3,801' 
8,801 

8,570 
8,570 
8,801 
3,570 
3,268 

3,268 
3,570 
8,258 
3,258 
2,022 

2,787 
2,022 
2,022 
3,106 
2,022 

3,106 
2,022 
2,737 


2,022 
2,022 
3,106 
2,022 
2,737 

2,600 
2,330 
2,072 
2,106 
2,330 

2,330 
2,600 

8,106 
3,258 
8,801 

4,068 
5,322 
6,082 
5,322 
5,322 

5,606 
6,062 
5,606 
6,082 
6,406 

6,738 
7,070 
8,836 
0,640 
10,721 
0,028 


7,070 
8,583 
8,836 
8,583 
7,070 

8,281 
7,070 
7,070 
7,070 
8,281 

8,583 
7,700 
7,400 
7,064 
7,638 

6,406 
6,406 
6,082 
4,068 
5,322 

4,068 
5,322 
4,068 
4,058 
4,564 

4,584 
4,380 
4,222 
3,801 
3,570 


3,801 
3,801 
3,670 
8,411 
3,411 

8,258 
2,022 
2,600 
2,463 
2,108 

2,147 
2,106 
2,072 
2,072 
2,021 

1,045 
2,021 
1,824 
1,324 
1,566 

1,566 
1,566 
1,824 
1,703 
1,708 

1,824 
2,108 
2,072 
2,108 
2,072 
2,072 


2,072 
2,123 
2,122 
2,072 
2,021 

2,021 
1,703 
1,703 
1,648 
1,648 

1,512 
1,566 
1,703 
1,430 
1,367 

1,430 
1,210 
1,324 
1,430 
1,210 

1,261 
1,110 
1,110 
1,110 
1,210 

1,110 
1,070 
1,010 
1,150 
1,010 


1,010 
020 
02ft 

1,010 
026 


412 

746 

832 

1,703 

660 
660 
833 

412 
386 


844 
844 


844 
412 
844 
844 

386 
307 
222 
172 
222 
344 


172 
151 
250 
172 


172 
172 
151 
172 
151 

151 
172 
121 
121 
43 

43 
30 
22 


82 


82 
172 


82 
83 
172 

173 
283 
172 


412 
412 
283 
570 
412 

412 
570 
020 
412 
570 


412 
283 
172 
172 
82 


412 
172 
570 
746 

746 
570 
570 
570 
412 

412 
412 
283 
412 
412 

412 
283 
02ft 
283 
412 

670 
1,324 
020 
746 
418 
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MofnMy  discharge  of  Oneida  River  at  Caughdenoy,  N.  Y.j/or  1913, 
PimloBCB  STM*  1«377  square  mitoB.] 


Month. 


Discharge  fai  second-feet. 


Maximnm.  MfaUmum. 


Mean. 


Per 
square 
mile. 


(depth  in 
incnaion 
drainsge 


January 

F^ebmary 

March 

April 

May 

June 

July 

August 

September 

October  27-29. 

November 

December 


7,400 

2,600 

6,606 

2,737 

10,721 

2,072 

8,836 

3,670 

3,801 

1,334 

2,072 

1,019 

1,708 

173 

2G9 

32 

173 

22 

036 

82 

1,334 

82 

5,480 
3,721 
4,910 
6,401 
2,310 
1,485 
560 
110 


3.98 
2.70 
3.57 
4.71 
1.68 
1.08 
.399 
.080 


467 


.263 
.339 


4.59 
181 
4.12 
5.36 
1.94 

i.n 

.46 
.00 


SALMON    BIVBR   AT   STILLWATER   BRIDOE,    NEAR   REDFIELD,    N.  Y. 

Location. — On  Stillwater  highway  bridge,  6}  miles  by  road  east  of  Altmar,  one- 
fourth  mile  above  proposed  dam  of  Ontario' Power  Co.,  seven-eighths  of  a  mile 
below  Pennock  Brook,  and  7  miles  below  mouth  of  North  Branch. 

Becords  available.— June  24, 1911,  to  December  16, 1913. 

Drainage  area. — 191  square  miles. 

Gage. — Chain,  attached  to  upstream  side  of  bridge;  read  daily  morning  and  evening 
to  hundredths.  Limits  of  use:  Hundredths  below  2.0,  half-tenths  from  2.0  to 
3.5,  and  tenths  above  3.5  feet. 

Control. — Small  stone  and  gravel. 

DiBcharge  measurements. — Made  from  the  bridge  or  by  wading. 

Floods.— Crest  of  flood  of  March  25-30,  1913,  reached  gage  height  10.5  feet  on  the 
afternoon  of  March  27,  as  recorded  by  the  gage  observer  and  later  verified  from 
high-water  marks  by  engineers  of  the  Geological  Survey.  Corresponding  dis- 
charge approximately  10,000  second-feet,  or  52.4  second-feet  per  square  mile 
of  drainage  area. 

Accuracy.— Conditions  good;  open-water  records  considered  excellent. 

Cooperation.— Gage  read  by  an  employee  of  the  Salmon  River  Power  Co.,  of  Niagara 
Falls,  N.  Y. 

Discharge  measurements  of  Salmon  River  at  StUlwaUr  Bridge,  near  RedfUld,  N.  F.,  tn 

191S. 


Date. 

Hydrographer. 

h^t. 

Dis- 
obarge. 

Date. 

Hydrographer. 

hS^ 

Dto- 
charge. 

Feb.  24a 

C.  8.  DeQolyer 

R  8.  Barnes 

Fed. 
4.54 

3.06 
5.49 
4.86 
4.86 

421 
2,320 
1,630 
1,660 

May    9 

29 

SO 

Nov.    4 

4 

R,  S.  Barnes........ TTT 

2.10 
4.65 
8.58 
2.57 
2.70 

5-4 

C.S.DeOolyer 

do 

«.  H,  Oan^md... 

1,490 

29 

C.  C.  Covert 

2S 

Apr.  14 
14 

R.  8.  Barnes..... 

336 

do 

do 

400 

a  Open  water  at  gage;  ioe  cover  at  oontiol. 


»  Very  alight  ioe  eileot. 
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ZktUy  gage  height,  in/eei,  of  Salman  River  at  Stillwater  Bridge,  near  Re^field,  N,  F. ,  for 

191S. 


Day. 


Jsa. 


Feb. 


Mar. 


Apr. 


itoy. 


JmM. 


July. 


Aug. 


S«pt. 


Got. 


Nov. 


Deo. 


1. 

2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
13. 

1«. 
17. 
18. 
19. 
20. 

31. 
33. 
31. 
3«. 
35. 

SS. 
37. 
38. 
3». 

ao. 

31. 


3.8 
3.« 
8.9 
5.3 
5.6 

5.4 
7.0 
7.0 
A.4 
5.8 

5.2 
6.2 
5.9 
5.1 
4.5 

4.4 

5.6 
8.9 
8.9 
6.8 

8.0 
7.0 
5.6 
6l3 
5.3 

4.6 
4.6 
4.4 

4.3 
3.9 
8.8 


8.8 
3.4 
8.5 
8.6 
3.4 

3.9 
4.2 
4.2 
4.1 
3.8 

3.6 
3.5 
3.3 
3.2 
3.2 

3.1 

3.0 

3.0 

2.96 

2.96 

3.1 
3.5 
4.5 
4.6 
4.4 

4.0 


3.0 
3.0 
396 
39 

2.85 
38 
375 
37 
39 

3.2 
8.5 
3.7 
5.1 

7.4 

7.5 
5.9 
5.0 
4.7 
5.7 

7.4 
8.4 
5.8 
5.5 
8.8 

9.2 
9.7 
8.4 
5.8 
4.8 
5.3 


6.6 
5.4 
4.5 
6l2 

7.4 

6lO 
5.0 
4.6 
3.7 
3.5 

4.8 
5.9 
5.2 

4.8 
4.7 

4.6 
4.3 
3.9 
3.7 
3.4 

3.2 
3.1 
8.0 
8.0 
2.9 

38 

3.75 

3.7 

3.1 

396 


3.7 
36 
345 
335 
33 

2.26 

32 

315 

31 

3.1 

306 
306 
306 
306 
3.06 

30 
306 
315 
326 
2.1 

2.06 
396 
4.4 

3.6 
3.1 

375 
37 
4.1 
4.6 

3!o 


37 
3.3 
3.9 
3.6 
3.45 

38 
3.7 
3.3 
375 
345 

33 
32 
31 
30 
1.96 

1.93 
1.90 
1.83 
1.80 
L88 

1.93 
1.86 
1.84 
1.77 
L70 

1.68 
1.79 
1.86 
1.76 
1.71 


1.67 
1.66 
1.65 
1.62 
1.61 

1.60 
1.60 
1.60 
1.63 
365 

2.55 
315 
%9 
34 
306 

1.90 
1.84 
1.74 
1.71 
L66 

L66 
1.62 
L61 
L63 
L74 

1.65 
1.60 
1.60 
1.60 
1.60 
1.56 


1.52 
1.54 
1.52 
1.54 
1.52 

1.50 
1.48 
1.47 
1.50 
1.60 

1.62 
1.57 
1.52 
1.50 
1.47 

1.48 
1.44 
1.44 
1.42 
1.40 

1.38 
1.54 
1.82 
1.81 
1.70 

1.60 
1.64 
1.60 
1.64 
1.64 
1.58 


1.54 
1.52 
1.60 
1.48 
1.48 

1.48 
1.46 
1.46 
1.45 
L44 

1.43 
1.43 
1.45 
1.48 
1.47 

1.46 
1.48 
1.53 
1.64 
L60 

1.88 
3.00 
386 
311 
1.84 

L75 
1.58 
1.64 
1.61 
1.58 


1.58 

1.69 

3.8 

3.2 

1.93 

1.83 
1.74 
1.70 
1.68 
1.66 

1.64 
1.84 
3.06 
301 
1.91 

L91 
1.87 
1.85 
3.3 
3.9 

5.5 
4.5 
3.7 
3.4 
5.3 

4.8 
8.9 
3.35 
3.2 
3.36 
3.06 


3.8 
36 
3.5 
3.7 
3.96 

375 
355 
34 
396 
4.7 

3.7 
3.3 
3.0 
8.7 
3.6 

3.15 
3.0 
38 
385 
6l3 

5.4 
4.3 
3.8 
3.8 
3.5 

3.35 

3.35 

3.1 

3.06 

3.05 


X96 
385 
3.0 
3.15 
3.6 

3.35 
3.45 
5.4 
4.3 
3.9 

3.36 
3.3 
3.3 
3.3 
3.06 

3.1 
3.5 


NoTK.— Discharge  relation  affected  bv  ice  Feb.  6  to  Mar.  1.  Old  dam  which  lanned  control  at  high  water 
waabed  oat  by  flood  Mar.  36,  1913.  Gage  readinn  dinontinaed  Deo.  17  on  aoooont  of  backwater  which 
waa  oanaed  by  oonstmction  of  new  dam  and  which  may  alightly  affect  all  gage  helghta  for  December. 

Daitg  dMiarge,  in  teocmd-feet,  of  Salmon  River  at  Stillwater  Bridge,  near  Redfield,  N.  Y., 

for  1913, 


D»y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

Jaly. 

Aag. 

B^t. 

Oct. 

Nov. 

Dec. 

673 

596 

712 

1,515 

1,780 

1,600 
3,200 
3,200 
2,560 
1,980 

1,440 
2,360 
2,060 
1^360 
'966 

935 
1,780 
5,840 
5,840 
3,030 

4,580 
3,300 
1,780 
3860 
1,530 

1,040 

''t& 

886 

713 
673 

673 
532 
564 

598 
532 

*"*7«3* 

430 
410 
410 
396 
381 

367 
353 
840 
326 
381 

469 
564 
634 

1,360 
8,780 

3,910 

1,290 
1,100 
1,870 

3,780 
5,140 
1  960 
1,090 
5;  700 

7,100 
7,800 
5,960 
2,560 
1,620 
2^060 

3,520 
2,150 
1  380 
3,020 
4.580 

2,780 

1,780 

1,460 

862 

750 

1,620 
2,670 
1,900 
1,620 
i;540 

1,460 

1,340 

960 

863 

606 

594 
546 
500 
500 
456 

414 
894 
374 
546 
478 

374 

336 
283 
250 
235 

220 
206 

193 
180 
180 

168 
168 
168 
168 
166 

156 
168 
198 
230 
180 

166 
478 
1,310 
806 
546 

394 

374 

1,100 

500 

374 
594 
456 

336 
383 

335 
374 
594 
394 
383 

335 
306 
180 
156 
147 

141 
184 
130 
114 
130 

138 
136 
133 
106 
96 

91 
113 
136 
106 

97 

90 
88 

86 
81 
79 

77 
77 
77 
81 
355 

318 
198 
456 
266 
168 

134 
133 
103 
97 
88 

88 
81 
79 
81 
103 

86 
77 
77 
77 
77 
70 

63 
67 
63 
67 
63 

00 
57 
56 

60 
77 

81 
73 
68 
60 
56 

67 
51 
51 
48 
45 

42 
67 
118 
116 
95 

77 
84 
77 
84 
84 
74 

67 
63 
60 
57 
67 

67 
54 

54 

52 
51 

60 
50 
52 
57 
56 

54 

57 
65 
84 
77 

130 
506 
439 
183 
132 

104 
74 
84 
79 
74 

74 
93 
235 
206 

138 

118 
103 
96 
91 
88 

84 
122 
168 
168 
136 

136 
128 
124 
206 

960 

1,760 

1,385 

862 

696 

1,600 

1,400 
980 
670 
594 
619 
523 

414 
336 
300 
374 

478 

394 
818 
206 
478 
1,200 

862 
644 
500 
862 
806 

570 
500 
414 
436 
2,000 

1,750 

1,170 

920 

920 

760 

670 
619 
546 
623 
523 

478 

435 

500 

670 

806 

670 

733 

8 

1,400 

9 

1,000 
900 

U) 

U 

670 

13 

694 

13 

594 

14 

594 

15 

533 

16 

546 

17 

18 

19 

30 

31 

33 

31 

34 

SB 

38 

37 

38 

39 

10 

11 

Non.— New  diaoharge  rating  carve  uaed  beginning  Mar.  36, 1913,  on  aoooant  of  old  dam  being  washed 
9at.  Disebaige  for  December  may  be  too  large  on  account  of  backwater  fhnn  new  dam  under  construction 
btlowtbeiUtlon. 
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SURFACE   WATER  SUPPLY,  1913,  PART  IV. 


Monthly  dMuarge  of  Salmon  River  at  SHUwaUr  Bridge,  near  Redfidi,  N.  T.,f6r  191t, 
[Diminitt  ana,  191  tqiian  iiiil0i4 


Month. 


Juinary... 
February. 
March... 
Ap 


^.V 


JUIM. 

July 

Auiniat 

September 

October 

November 

December  1-16. 

The  year. 


Dlacharge  in  tecood4eet. 


6,840 


7,800 

4,580 

1,400 

M4 

4M 

118 

505 

1,750 

2,000 

1,400 


7,800 


506 


374 
156 
91 
70 
42 
50 
74 
906 


Mean. 


2,010 
406 

2,140 

1,800 

892 

290 

127 
06.0 
96.0 

470 

665 

514 


718 


Per 
aqnare 


ia5 

2.44 

11.2 

7.28 

2.05 

1.15 

.665 

.861 

.518 

2.46 

3.59 

2.69 


3.76 


Run-Off 
(depth  In 
mcheaon 
drainage 

area). 


12.11 

2.54 

12.91 

8.12 

2.36 

L28 

.77 

.42 

.58 

2.84 

4.00 

3.10 


5L03 


Aoco- 
racy. 


Note. 


footnote  to  table  of  dafly  discharge. 


SALMON   RIYER  NEAR  PULASKI,   N.   T. 

Location. — At  hi^way  bridge  known  locally  as  Fox's  bridge,  about  2\  miles  above 
the  village  of  Pulaski,  2}  miles  above  Trout  Brook,  and  6}  miles  above  mouth  of 
river. 

Beooxds  available.-^eptember  5, 1900,  to  June  30, 1907;  August  10  to  December  6, 
1906;  July  14, 1910,  to  December  31, 1913.  Data  published  also  in  reports  of  New 
York  State  engineer  and  surveyor,  New  York  State  Water  Supply  Commiasion, 
and  State  of  New  York  Conservation  Commission. 

Drainage  area.— 260  square  miles. 

Oage.— Chain  gage  installed  July  23,  1902;  vertical  staff  attached  to  upstream  end  of 
center  pier  of  bridge,  read  September  5, 1900,  to  the  winter  of  1901-1902,  when  it 
was  destroyed  by  ice;  zero  of  chain  gage  1.20  feet  below  that  of  original  staff  gage. 
Qage  read  daily,  morning  and  evening,  to  half-tenths.  Limits  of  use :  Hundredths 
below  3.0,  half-tenths  from  3.0  to  4.5,  and  tenths  above  4.5. 

OontroL — Gravel;  fairly  permanent. 

Discharge  zneasorements. — Made  either  by  wading  or  from  bridge. 

Winter  flow. — ^Dischaige  relation  affected  by  ice. 

Floods.— Crest  of  flood  of  March  25-30,  1913,  reached  gage  height  8.2  feet  during  the 
night  of  March  27-28,  as  indicated  by  records  of  the  gage  observer  and  by  deter- 
minations from  high- water  marks  by  engineers  of  the  Geological  Survey.  Corre- 
sponding discharge  approximately  13,300  second-feet,  or  51  second-feet  per  square 
mile  of  drainage  area. 

Accuracy. — Open-water  curve  well  developed.    Published  data  considered  good. 

Discharge  measurements  of  Salmon  River  near  PuZodbt,  N.  F.,  tn  1913. 


Date. 

Hydrograpber. 

tMdS^t. 

Dto- 
cfaaisa. 

May  29 

Nov.   Ik 

C.  S.  DeOolyer 

4.88 
3.10 

1,700 

O.  H.  OapflSd 

a  Measurement  made  by  wadJog. 
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DaUy  gage  height,  in  feet,  of  Salmon  River  near  PuUuhi,  N.  Y.,/or  191S, 
[S«i7iiioiir  J.  Fox,  obMTTW.) 


DV. 

Jan. 

Feb. 

Mftr. 

Apr. 

-^. 

JmM. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec 

1 

8.9 
8.6 

8.y 

4.5 
4.6 

4.7 
6.7 
5.6 
5.0 
4.6 

4.7 
5.0 
4.8 
4.5 
4.2 

4.15 

4.8 

6.6 

6.5 

6.6 

6.2 
5.6 
6.4 
6.2 

4.7 

4.4 

4.3 
4.0 
3.7 

8.8 
3.8 

3.7 
8.45 
3.5 
3.6 
8.86 

8.3 

5.0 
4.8 
4.6 
5.8 
6.2 

6.4 

4.6 
4.1 
4.0 
8.85 

4.5 
5.3 
4.0 
4.6 
4.6 

4.4 

4.25 
4.0 
3.0 
3.85 

8.65 

3.5 

8.5 

3.4 

3.4 

3.3 
3.3 
3.25 
3.45 
3.4 

8.25 

8.15 

3.1 

3.0 

3.0 

2.02 
2.90 
2.86 
2.83 
2.80 

2.83 
2.80 
2.80 
2.80 
2.80 

2.80 
2.80 
2.80 
2.96 
2.85 

2.80 

3.3 

4.4 

3.85 

3.65 

3.3 
3.2 
3.0 
4.5 
3.8 
3.6 

8.2 
8.6 
3.36 
3.2  . 
8.0 

2.96 

3.0 

8.65 

8.8 

3.1 

2.96 
2.88 
2.80 
2.80 
2.70 

2.70 
2.68 
2.60 
2.60 
2.62 

2.65 
2.65 
Z58 
2.50 
2.56 

2.48 
2.62 
2.62 
2.60 
2.52 

2.50 
2.50 
2.48 
X48 
2.45 

2.45 
2.42 
2.40 
2.48 
2.85 

8.15 
3.0 
8.2 
8.0 
2.96 

2.62 
2.58 
2.52 
2.50 
2.45 

2.48 
2.40 
2.40 
2.40 
2.50 

2.48 
2.40 
2.40 
2.88 
2.38 
2.35 

2.35 
2.82 
2.80 
2.82 
2.85 

2.30 
2.30 
2.30 
2.30 
2.88 

2.42 
2.38 
2.35 
2.30 
X30 

2.30 
2.30 
2.30 
2.25 
2.25 

2.25 
2.30 
2.50 
2.52 

2.48 

2.40 
2.40 
2.40 
2.40 
2.42 
2.40 

2.85 
Z30 
2.30 
2.30 
2.30 

2.28 
2.25 
2.30 
2.23 
2.25 

2.25 
2.25 
2.25 
2.25 
2.25 

2.25 
2.28 
X82 
2.42 
2.38 

2.48 
3.25 
3.0 
2.75 
2.68 

2.50 
2.50 

"i*36* 
2.38 

1 

2.35 
2.48 
2.70 
2.75 
2.65 

2.52 
2.48 
2.45 
2.40 
2.40 

2.38 
2.45 
2.70 
2.60 
2.60 

2.60 
2.60 
2.58 
2.60 
3.7 

4.0 
4.6 
3.9 
3.9 

4.8 

4.6 
4.2 
3.7 
3.6 
8.6 
8.45 

3.3 
3.2 
3.1 
3.1 
3.4 

8.25 

8.15 

3.0 

3.1 

4.3 

4.0 
3.6 
a.  4 
3.8 
3.9 

3.55 

8.35 

3.3 

3.25 

5.0 

5.0 
4.2 
3.8 
3.8 
3.7 

3.5 
3.5 
3.4 
3.3 
3.3 

3.26 

2 

3.2 

s 

8.3 

4 

3.4 

5 

3.7 

6 

3.5 

7 

8.45 

s 

4.5 

9 

3.9 

10 

3.9 

11    

3.6 

12 

3.4 

13 

8.5 

14 

!""!! 

6.8 
6.5 

6l6 
5.8 
4.8 
4.0 
5.0 

6.8 
7.0 
6.4 
5.5 
6.8 

7.3 
7.4 
7.0 
5.5 
4.8 
5.0 

3.45 

15 

8.45 

16 

3.45 

17 

3.4 

U 

3.4 

If 

3.2 

» 

3.2 

a 

8.25 

22 

3.2 

n 

3.1 

21 

3.3 

21 

3.25 

25 

3.26 

27 

2.96 

28 

2.92 

2» 

3.0 

10 

3.06 

21 

3.0 

NoTS.~I>bdiarKe  reUtion  affected  by  ice  Feb.  7  to  Mar.  13. 

Daiig  diadiarge,  in  teetrnd-feet,  of  Salmon  River  near  Pulaski,  N.  Y.,/or  191S. 


i>»y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec. 

1 

1,020 
760 
1,090 
1,680 
1,800 

1,940 
3,770 
8,560 
2,400 
1,800 

1.940 
2,400 
2,090 
1680 
1,330 

1,280 
2000 
6,330 
6,000 
3,550 

5,060 
8,550 
8,140 
2,760 
1,940 

1,560 

1440 

1,120 

846 

980 

080 

845 
643 
680 
760 
570 

535 

4,250 
2,090 
1,800 
2,940 
5,060 

3,140 
1800 
1,220 
1,120 
978 

1,680 
2,940 
2,240 
1800 
1,800 

1,560 
1380 
1,120 
1,020 
978 

802 
680 
680 
605 
605 

535 
535 

500 
642 
605 

500 
432 
400 
340 
340 

296 
285 
260 
245 
235 

245 
235 
235 
235 
235 

235 
235 
235 
312 
260 

235 
535 

978 
802 

535 
466 
1,020 
1,680 
930 
680 

465 
680 
570 
465 
340 

312 
340 
802 
535 
400 

329 
275 
235 
235 
191 

191 
183 
152 
152 
160 

172 
172 
145 
118 
136 

112 
160 
160 
152 
125 

118 
118 
112 
112 
104 

104 
96 
90 
112 
260 
432 
340 
465 
340 
312 

160 
145 
125 
118 
104 

112 
90 
90 
90 

118 

112 
90 
90 
86 
86 
79 

79 
72 
68 
72 
79 

68 
68 
68 
68 
86 

96 
86 
79 
68 
68 

68 
68 
68 
60 
60 

60 
68 
118 
125 
112 

90 
90 
90 
90 
96 
90 

79 
68 
68 
68 
68 

65 
60 
68 
60 
60 

60 
60 
60 
60 
60 

60 
65 
72 
96 

86 

112 
500 
340 
213 
183 

118 
118 
96 
TO 
86 

79 
112 
191 
213 
172 

125 
112 
104 
90 
90 

86 
104 
191 
152 
152 

152 
152 
145 
152 
845 

2,240 
1,800 
1,020 
1,020 
2,000 

1,800 
1,330 
845 
760 
760 
642 

535 
465 
400 
400 
605 

500 

432 

340 

400 

1,440 

1,120 

760 

605 

930 

1,020 

720 
570 
535 
500 
2,400 

2,400 

1330 

930 

980 

845 

680 
680 
605 
585 
585 

500 

2 

466 

2 

535 

4 

606 

5 

845 

6 

680 

7 

642 

8 

1,680 
1,020 
1,020 

760 

•    .. 

10 

11                  

12 

605 

12 

680 

14 



4,000 
6,000 

6,000 
2,940 
2,090 
2,240 
2,400 

5,370 
7,750 
3,140 
3340 
7,020 

8,880 
9,270 
7760 
3,340 
2,090 
2,400 

642 

15 

642 

16 

642 

17 

606 

18 

606 

19 

465 

20 

465 

21 

500 

22 

466 

23 

400 

24 

535 

2S 

500 

26 

500 

27 

312 

28 

296 

% 

340 

10 

870 

31 

340 

NoR.~D!sdiarge  computed  from  a  weO-deAned  rating  carve. 
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MotUhkf  dMuxrge  of  Salmon  River  near  PuUuti,  N.  Y.,Jdr  t91S. 


[Drainafa  area,  900  aqnare  mil 

k».] 

Diachafgaln  SMxmd^eet. 

Bon-oir 

tndheson 

drainage 

area). 

Month. 

Maximum. 

"~ 

Mean. 

Per 
square 
mHa. 

Aoeo- 
racy. 

January 

6,380 

7«0 

2,310 

530 

2,980 

1,670 

401 

282 

156 

80 

106 

672 

806 

602 

8.88 

2.04 

11.6 

6.04 

1.80 

1.08 

.506 

.308 

.408 

2.30 

3.10 

2.32 

10.34 

2.12 

13.36 

6.74 

2.18 

1.20 

.6B 

.36 

.46 

3.64 

3.46 

2.68 

B. 

Ffllmary 

D. 

MftPTh .   ,  . 

0,270 

6,080 

1,680 

802 

466 

126 

600 

2,240 

2,400 

1,680 

B. 

April 

600 
236 
112 
79 
60 
60 
79 
340 
296 

B. 

mj^. .:::::::;:::::::. ::::.;::.:: 

B. 

June 

B. 

July 

B. 

August 

B. 

B. 

Ociober 

B 

Noramber 

B. 

Pmemf^ff 

B. 

Th^year 

0,270 

60 

879 

3.38 

46.93 

Note.— Disdiarge  Feb.  7  to  Mar.  13,  inclustve,  estfanated  by  oomparison  with  reoorda  of  Blaek  Rirv  near 
BooQville. 

ORWELL  BROOK   NEAR   ALTMAR,   N.   T. 

Location.— At  highway  bridge  \^  miles  by  road  northwest  of  Altmar  and  one-eighth 
mile  above  confluence  of  Orwell  Brook  with  Salmon  River. 

Beoords  available.— June  23, 1911,  to  December  31, 1913. 

Drainage  area.— 22.1  square  miles. 

(Hige.— Standard  chain  attached  to  downstream  side  of  bridge;  read  daily,  morning 
and  evening,  to  quarter-tenths.  Limits  of  use:  Hundredths  below  3.0,  half-tenths 
from  3.0  to  4.0,  and  tenths  above  4.0  feet. 

OontroL — Composed  of  small  stone  and  gravel. 

Diacharge  measurements.— Made  by  wading  at  low  stages;  from  bridge  at  high 
stages. 

Winter  flow. — Discharge  relation  probably  affected  by  ice. 

Floods. — Maximum  gage  height  recorded  by  observer  during  hi^  water  of  March 
25-30,  1913,  4.8  feet  on  morning  of  March  27.  Corresponding  diachaige,  about 
460  second-feet,  or  21  second-feet  per  square  mUe  of  drainage  area.  Determina- 
tions made  later  from  high-water  marks  by  engineers  of  the  Greological  Survey 
indicate  that  crest  of  flood  may  have  exceeded  stage  recorded  by  observer. 

Accuracy. — Dischaige  rating  curve  well  defined;  estimates  good. 

The  following  dischaige  measurement  was  made  by  C.  S.  De  Golyer  by  wading  at 
a  section  300  feet  above  the  gage: 
May  30,  1913:  Gage  height,  2.42  feet;  dischaige,  47.3  second-feeU 
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Daify  gage  height,  in  feet,  of  Orwell  Brook  near  Akmar,  N.  Y,,for  1913. 
[Mrs.  A.  O.  White,  obMrver.] 


I>«J. 


Jan. 


Feb. 


Mar. 


Apr. 


lUy. 


June. 


July. 


Aug. 


Sept 


Oct. 


Nov. 


Deo. 


1... 
1... 
8... 
4... 

6... 

6... 
7... 
8... 
9... 
10... 

U... 
12... 
13... 
14... 
U... 

16... 
17... 
18... 
19... 
10... 

S::: 

24... 

as... 
as... 

38... 
29... 
30... 
31... 


2.60 

2.35 

3.2 

3.35 

3.06 

3.15 

3.75 

3.7 

3.5 

3.35 

3.3 

3.2 

3.1 

3.05 

2.81 

2.85 

4.0 

4.3 

4.0 

3.5 

3.9 

3.4 

3.05 

3.4 

3.1 

2.88 
2.96 
2.78 
2.62 
2.50 
2.60 


2.65 
2.75 
2.78 
2.72 
3.62 

3.0 


3.8 

3.75 

3.7 

3.7 

3.7 

8.2 

2.80 

2.70 

2.80 

3.1 

3.0 

2.7D 

2.45 


2.40 
2.25 
2.78 
2.62 
2.45 

2.45 
2.52 
2.62 
2.85 
2.92 

2.82 
2.78 
2.88 
4.7 

4.8 

4.0 

4.0 

4.0 

3.15 

3.4 

4.0 

3.6 

3.1 

3.25 

4.2 

4.6 
4.8 
3.8 
3.2 
3.0 
3.1 


3.0 

2.93 

2.78 

3.2 

3.06 

2.92 
2.78 
2.68 
2.02 
2.60 

3.05 
2.95 
2.72 
2.60 
2.48 

2.40 
2.38 
2.40 
2.40 
2.35 

2.35 

2.68 

3.0 

3.0 

2.25 

2.25 

2.30 

2.62 

3.5 

2.25 


2.20 
2.20 
2.15 
2.15 
2.15 

2.12 
2.10 
2.05 
2.05 
2.05 

2.05 
2.05 
2.02 
2.02 
2.02 

2.02 
2.02 
2.11 
2.10 
2.05 

2.05 
2.72 
2.55 
2.40 
2.40 

2.40 
2.75 
2.70 
2.58 
2.36 
2.22 


2.15 
2.36 
2.28 
2.20 
2.12 

2.06 
2.60 
2.35 
2.18 
2.06 

2.05 
2.02 
2.00 
1.96 
1.95 

1.96 
1.94 
1.90 
1.90 
1.95 

1.95 
1.94 
1.90 
1.86 
1.85 

1.95 
1.90 
1.94 
1.86 
1.85 


1.85 
1.85 
1.84 
1.82 
1.80 

1.80 
1.79 
1.79 
1.80 
1.96 

1.88 
1.88 
2.05 
1.91 


1.84 
1.82 
1.81 
1.80 
1.78 

1.78 
1.75 
1.75 
1.80 
1.80 

1.79 
1.76 
1.75 
1.75 
1.75 
1.75 


1.76 
1.75 
1.75 
1.75 
1.75 

1.74 
1.72 
1.75 
1.75 
1.80 

1.76 
1.75 
1.72 

i.n 

1.70 

1.70 
1.70 
1.70 
1.70 
1.70 

1.70 
1.78 
1.80 
1.75 
1.70 

1.70 
1.70 
1.70 
1.80 
1.75 
1.70 


1.70 
1.70 
1.70 
1.70 
1.70 

1.70 
1.70 
1.69 
1.68 
1.68 

1.70 
1.70 
1.70 
1.70 
1.70 

1.70 
1.75 
1.76 
1.70 
1.70 

1.78 
2.16 
1.88 
1.80 
1.80 

1.80 
1.78 
1.78 
1.78 
1.76 


1.80 
1.83 
1.85 
1.79 
1.78 

1.76 
1.75 
1.76 
1.75 
1.75 

1.76 
1.95 
1.95 
1.90 
1.85 

1.86 
1.85 
1.90 
2.00 
3.0 

3.1 

2.75 

2.56 

2.96 

2.90 

2.92 
2.64 
2.55 
2.40 
2.40 
2.40 


2.35 
2.25 
2.20 
2.25 
2.25 

2.20 
2.15 
2.10 
2.38 
2.68 

2.42 
2.35 
2.32 
2.45 
2.35 

2.34 
2.26 
2.22 
2.30 
2.95 

2.68 
2.55 
2.50 
2.46 
3.40 

2.35 
2.30 
2.26 
2.25 
2.25 


2.25 
2.28 
2.30 
2.35 
2.35 

2.30 
2.40 
2.83 
2.72 
2.48 

2.43 
2.58 
2.38 
2.35 
2.36 

2.36 
2.44 
2.42 
2.41 
2.35 

2.35 
2.33 
2.40 
2.40 
2.40 

2.35 
2.70 
2.53 
2.45 
2.45 
2.40 


Nets.— Dlidiarge  relatloii  affected  by  ice  about  Feb.  6-28. 

Daify  diecharge,  in  uoond-feet,  of  Orwell  Brook  near  AUmar,  N.  T,,/or  191S, 


DV. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

B^t. 

Oct 

Nov. 

Deo. 

1 

66 
42 
140 
173 
126 

143 
241 
232 
196 
178 

166 
149 
134 
126 
92 

96 
288 
347 
268 
196 

269 
181 
196 
181 
134 

103 
116 
88 
68 
86 

72 
84 
88 
81 
68 

47 
34 
88 

68 
62 

62 
68 
68 
96 
106 
04 
88 
103 
431 
463 

288 
288 
288 

142 

181 

288 
215 
134 
157 
327 

410 
453 
360 
149 
119 
134 

119 
106 
88 
149 
126 

106 
88 
76 
68 
66 

126 
112 
81 
66 
54 

47 
45 
47 
47 
42 

42 
76 
119 
119 
34 

34 
38 
68 
196 
34 


30 
30 
96 
26 
26 

24 
23 
20 
20 
20 

20 
20 
18 
18 
18 

18 
18 
24 
23 
20 

20 
81 
61 
47 
47 

47 
84 
78 
64 
43 
32 

26 
43 
36 
30 
24 

22 
66 
42 
29 
22 

20 
18 
17 
16 
15 

15 
15 
13 
13 
15 

16 
16 
13 
11 
11 

15 
17 
15 
11 
11 


11 
11 
11 
10 
9 

9 
9 
9 
9 
16 

12 
12 
20 
13 
11 

11 
10 
9 
9 
8 

8 
8 
8 
9 
9 

9 
8 
8 
8 
8 

8 
8 
8 
8 
8 

7 
7 
8 
8 
9 

8 
8 
7 
6 
6 

6 
6 
6 
6 
6 

6 
8 
9 
8 
6 

6 
6 
6 
9 
8 

27 
12 

8 
8 
8 



9 
10 
11 

9 

8 

8 
8 
8 
8 
8 

8 
15 
15 
13 
11 

11 
11 
13 
17 
119 

134 
84 
61 
112 
105 

106 

n 

61 
47 
47 
47 

42 
34 
30 
34 
34 

30 
26 
23 
45 
64 

49 
42 
40 
62 
42 

42 
34 
32 
38 
112 

76 
61 
56 
63 
47 

42 

38 
34 
34 
34 

84 

2 

36 

3 

38 

4 

42 

5 

42 

6 

38 

7 

47 

8 

04 

9 

81 

10 

54 

U 

49 

12 

64 

18 

45 

14 

42 

U 

42 

16 

42 

17 

51 

18 

49 

19 

48 

20 

42 

31 

42 

21 

40 

23 

47 

24 

47 

36 

47 

36 

42 

27 '.*  * 

78 

28 

58 

29 

52 

30 : " 

52 

31 

aS  

47 
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SURFACE   WATER  SUPPLY,  1913,  PABT  IV. 


Monthlif  di$charge  of  Orwell  Brook  near  AUmar,  N,  Y.,/or  191S. 
[Dnlnage  area,  22.1  square  mfles.] 


MoittlL 


JanoaiT.... 
February.. 

March 

April 

June 

July 

August 

September. 
October.... 
November. 
December.. 


The  year. 


Dlechaigeln 


S47 


463 

198 
84 
M 
20 
9 
27 
134 
112 
M 


453 


42 


Mean. 


156 
40.0 

183 
80.6 
33.7 
20.7 

lao 

7.16 

7.07 

38.0 

44.0 

40.4 


66.1 


Per 
•quare 
mfle. 


7.01 
1.81 
8.28 
3.64 
1.68 
.037 
.462 
.324 
.347 
1.76 
1.90 
2.24 


2.54 


mcneeoD 
drainafa 

area). 


8.08 

1.88 

9.56 

4.06 

1.75 

1.06 

.52 

.37 

.39 

2.02 

2.22 

2.58 


34.47 


racy. 


A, 
D. 
A. 
A. 
A. 
B. 
C. 
C. 
C. 
B. 
A. 


NoTB.— Dbdiarge  Feb.  6-28,  inohisiTe,  esttmated  by  ooiiq>arlsoD  with  records  of  SalmoD  Rlrer  oaar 
Polasld. 

BLACK  BIYEB  NEAB  BOONTILLB,   N.  T. 

Location.— At  highway  bridge  about  2  or  3  miles  northeast  of  BoonviUe,  an  equal 
distance  by  river  downstream  from  Hawkinsville,  and  about  1  mile  above  the 
mouth  of  Sugar  River,  a  small  tributary  from  the  left. 

Becoxds  available.— February  16, 1911,  to  December  31, 1913.  Data  also  published 
in  annual  reports  of  State  of  New  York  Conservation  Commission  and  New  York 
State  engineer  and  surveyor. 

Drainage  area.— 303  square  miles  (measured  on  United  States  Geological  Survey 
topographic  sheets). 

Ga^. — Standard  chain  fastened  to  the  downstream  side  of  the  bridge;  read  daily, 
morning  and  evening,  to  hundredths.  Limits  of  use:  Hundredths  below  4.0, 
half-tenths  from  4.0  to  5.5,  and  tenths  above  5.5  feet.  A  staff  gage,  reading  from 
6  to  13  feet,  fastened  to  the  downstream  right-hand  abutment,  is  used  for  high- 
water  readings. 

OontroL— Rou^  and  bowldery;  permanent. 

Discharge  measurements.- At  hig^  stages  made  from  cable  stretched  across 
stream  about  half  a  mile  above  gage;  at  low  stages  made  by  wading  at  a  section 
near  cable. 

Winter  flow.— Discharge  relation  affected  by  ice. 

Diversions. — Part  of  the  flow  of  Black  River  is  diverted  past  the  gaging  station 
through  a  feeder  taking  water  at  the  State  dam  at  Forestport  and  delivering  it  to 
the  summit  level  of  Black  River  canal  at  Boonville.  Part  of  flow  passes  north- 
ward, supplying  Black  River  canal  from  Boonville  to  head  of  dack-water  navi- 
gation at  foot  of  Lyon  Falls;  remainder  is  diverted  from  drainage  basin  and  flows 
into  Erie  canal  at  Rome.  To  determine  the  amount  diverted  past  the  station 
and  out  of  the  drainage  basin  measurements  are  made  in  the  Forestport  feeder  at 
a  farm  bridge  near  Speny  Hill,  1  mile  northeast  of  Boonville.  Measurements  of 
northward  flow  in  the  Black  River  canal  are  made  at  a  farm  bridge  half  a  mile 
north  of  Boonville;  measurements  of  the  southward  flow  at  a  farm  bridge  about 
three-fourths  mile  southeast  of  Boonville.  The  results  of  these  measurements 
are  published  in  tables  that  follow.  The  Forestport  feeder  was  opened  for  service 
on  May  13, 1913,  for  the  purpose  of  feeding  Erie  canal,  but  the  Black  River  canal 
did  not  open  until  later.  When  navigation  is  closed  on  Erie  canal  the  feeder 
gates  are  closed  also  and  the  surplus  water  runs  over  the  dam  into  Black  River. 
Some  water  leaks  throu^  feeder  gates  and  flows  through  the  feeder  into  TAi^ait^ 
KiU  and  Mohawk  River.    Feeder  gates  were  closed  November  30,  1913. 
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Storage. — ^A  reservoir  built  by  the  State  at  Foresft  Brook,  about  8  miles  upstream, 
stores  about  2,000,000,000  cubic  feet.  About  a  mile  above  the  station  is  a  site  at 
which  a  dam  110  feet  high  would  impound  3,300,000,000  cubic  feet  of  water. 

nood8.~Ore0t  of  flood  of  March  25-^,  1913,  reached  gage  height  about  12.5  feet 
during  the  night  of  March  27-28,  as  indicated  by  records  of  the  gage  observer  and 
elevation  of  high-water  mark  determined  by  engineers  of  the  Geological  Survey. 
CcHTesponding  discharge,  approximately  10,000  second-feet,  or  33  second-feet  per 
square  mile  of  drainage  area. 

Aeeoracy. — Discharge  rating  curve  well  defined.  Records  do  not  represent  total 
nm-ofif  from  drainage  area.    See  ' '  Diversions.  * ' 

DMuarge  meamremenU  of  Black  River  near  Boonville,  N.  F.,  in  191S. 


Dste. 

he^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

h^t. 

Dis- 
charge. 

Hv.  13 

B.  8.  BtfDtt 

6.44 

6.06 
0.10 

022 
000 

July  20b 

Aug.  5a 

10- 

W.S.Easttfly 

Feet. 
3.47 
8.21 
3.11 

See.-fi. 
70.5 

13 

do 

do .'. 

do 

40.0 

Apr.  15 

.  ..do 

83.0 

•  Meafureuiflot  made  by  wadtaig. 
Diicharge  meaturements  of  Foreetport  feeder  at  BoonvUle,  N.  F.,  in  19 IS. 


Date. 

r^S,A 

Dis. 
Charge. 

Date. 

Hydrographer. 

hellSta 

Dis- 
charge. 

Xone   9 

O.J.  Lyon 

Fett. 

aao 

.06 
1.18 

Lie 

.06 
L06 
L04 
L06 
L04 
LQ2 
LQ2 

.06 

250 
223 
252 
206 

246 
256 
242 
251 
344 
245 
246 

Aug.    6 

8 

0 

10 

17 

18 

10 

Sept.    1 

Oct.     2 

28 

W.  8.  Easterly 

Fe€i, 
0.02 

.04 

.07 
LOS 

.06 
L14 
L06 

.05 
L06 

.88 
L06 

*"l4 

July  34 

W.8.Ea»teriy 

.....di!7v!^..:::::.:: 

do 

268 

do 

241 

as 

do 

do 

do 

do 

234 

28 
39 

do 

do 

344 
347 

3D 

do 

..  ..do. 

332 

31 

do 

do 

do 

do 

do 

do 

C.8.  DeOolyer 

W.8.  EaetSSy 

230 
222 
262 

4 

O.H.Canflela 

262 

5 

•  Dlitance  from  reierencie  point  down  to  water  surface. 
DiMcharge  measurements  of  Black  River  canal  {flowing  south)  at  BoonvUky  N,  F.,  in  191S. 


Date. 

Oage 
hei^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

Oace 
height. 

Dis- 
charge. 

Ivne    9 

O.  J,  Lyon 

Feet. 
LOO 
L26 
L17 
L43 
L21 
L22 
L22 
L24 
L26 
L26 
L20 

104 
182 
187 
185 
104 
103 
106 
102 
188 
187 

Aug.    6 

8 
0 
10 
17 
18 
10 
Sept.    1 
Oct.     2 
28 

W   fl   Rimtiiriv 

Feet. 
L16 
L26 
L28 
L35 
L30 
1.60 
L35 
L25 
1.40 
L20 
L17 

*"•■& 

July  34 

36 
38 
30 

W.S.BMterty 

^  :  :  :  : 
:  :  :  : 

:  :  :  : 

106 

do 

do 

do 

do 

do 

do 

do 

do 

do 

187 
191 
192 
150 

90 

4 

do 

do 

C.S.  DeOolyer 

W.  8.  Easterly 

168 
177 
160 
200 

6 

a    TT  r!Anfl^l<f 

222 

Discharge  measurements  of  Block  River  canal  {flowing  north)  at  Boonville,  N.  F. ,  in  19  IS. 


Date. 

bd^t. 

Dis- 
Charge. 

Date. 

he^L 

Dis- 
charge. 

lone  11 

O.  J.  Lyon 

Feet. 
4.23 
4.75 
4.70 
4.77 
4.62 
4.58 
4.00 
4.82 
4.76 
4.82 

42.1 
38.4 
33.8 
30.8 
38.6 
20.0 
27.6 
25.0 
25.1 

Aug.    7 

0 
10 
17 
18 
Sept.    1 
Ocl     2 
28 

W.  8.  Easterly 

Feet. 
6.00 
4.76 
4.84 
4.86 
4.44 
4.66 
4.60 
4.25 
L04 

'"ti 

July  24 

W.  8.  Easterly 

do 

20  6 

S 

do 

do 

25  0 

26 

do 

.....do 

24.8 

28 

do 

....  do 

46.8 

30 

do 

do 

30  0 

Aug.    1 

do 

C.S.  DeOolyer 

W.  8.  Easterly 

30  6 

*^     J 

do 

50.6 

4 

do 

do 

O.  H.  CanfMd..   

14.8 

6 
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SURFACE  WATBB  SUPPLY,  1918,  PABT  IV. 


DaOy  gage  height,  in/eet,  of  Black  River  near  BoonviUe,  N,  T,,for  191$ 
[W.  D.  CharbOMftO,  obsenrcr.] 


Dmy. 


Jan. 

Feb. 

Mat. 

Apr. 

May. 

June. 

July. 

Auf. 

Sept. 

Oct. 

Not. 

Dec 

6.7 

6.0 

5.6 

7.6 

5.1 

7.6 

4.1 

8.16 

3.18 

8.18 

3.96 

4.9 

6.46 

6.7 

5.5 

7.4 

5.8 

7.6 

3.80 

8.22 

8.02 

3.34 

3.80 

5.15 

6.4 

6.8 

5.35 

7.4 

5.8 

7.8 

8.40 

3.22 

3.10 

3.45 

4.3 

5.3 

7.0 

6.0 

5.2 

7.2 

5.6 

5.7 

8.25 

8.22 

3.20 

4.05 

3.38 

5.5 

7.2 

5.6 

5.15 

7.6 

5.8 

4.05 

8.05 

3.10 

8.24 

4.2 

3.50 

5.e 

7.8 

6.6 

5.8 

&0 

5.4 

4.4 

8.10 

3.28 

8.24 

3.05 

3.32 

5.3 

7.8 

6.46 

5.25 

7.0 

5.35 

4.06 

3.08 

8.16 

3.12 

3.38 

8.10 

5.3 

7.9 

6.6 

5.15 

6.8 

5.1 

4.05 

3.22 

8.20 

3.28 

3.26 

3.50 

5.4 

7.6 

6.8 

5.0 

6.6 

5.0 

8.80 

3.22 

8.18 

8.25 

3.08 

5.2 

5.15 

7.1 

5.15 

6.15 

6.4 

4.0 

3.60 

3.06 

8.28 

8.08 

&12 

8.2 

5.1 

7.0 

6.25 

5.85 

6.6 

4.7 

8.60 

3.30 

8.24 

3.02 

3.23 

&0 

5.35 

7.0 

5.5 

5.6 

6.6 

4.75 

3.50 

3.55 

3.18 

3.12 

3.38 

7.6 

5.4 

6.6 

5.35 

5.6 

6.7 

4.7 

3.55 

3.45 

3.15 

3.10 

8.24 

7.3 

5.3 

6.2 

5.45 

7.4 

6.4 

4.4 

3.60 

3.50 

3.16 

3.18 

8.28 

5.0 

5.1 

6.1 

5.5 

8.2 

6.3 

4.45 

8.48 

3.60 

8.26 

3.12 

3.22 

5.4 

5.06 

6.8 

5.4 

8.4 

6.2 

4.8 

8.36 

3.38 

3.16 

3.18 

3.22 

5.4 

4.85 

6.6 

5.6 

6.0 

6.6 

4.8 

3,60 

8.48 

3.22 

3.10 

3.20 

5.05 

5.0 

7.8 

5.3 

6.6 

6.7 

4.55 

3.70 

3.18 

3.14 

3.19 

3.13 

4.95 

5.0 

8w4 

6.85 

6.6 

6.1 

4.8 

3.85 

3.80 

8.12 

8.12 

8.12 

4.0 

4.6 

&4 

5.2 

6.6 

6.2 

4.7 

4.05 

3.00 

3.08 

3.24 

4.15 

5.8 

4.75 

&8 

5.8 

6.7 

6.1 

4.75 

4.7 

3.14 

3.11 

3.38 

5.6 

6.4 

4.6 

&4 

5.4 

7.4 

6.0 

4.0 

4.0 

3.25 

3.15 

3.55 

6.3 

6.0 

4.65 

7.8 

5.8 

7.6 

6.0 

6.2 

4.85 

8.38 

3.28 

3.90 

5.4 

5.8 

4.4 

7.6 

5.25 

7.7 

5.8 

5.8 

4.7 

3.32 

3.20 

3.75 

5.35 

5.8 

4.6 

7.1 

5.8 

&4 

6.0 

5.8 

4.4 

3.22 

3.18 

3.40 

5.25 

5.7 

4.7 

6.8 

5.6 

ia6 

6.0 

5.6 

4.6 

3.20 

8.14 

3.60 

5.1 

5.8 

4.8 

6.4 

5.6 

ia6 

5.7 

6.7 

4.66 

8.15 

3.22 

8.60 

4.85 

5.06 

4.56 

6.1 

6.4 

ia8 

5.7 

6.4 

4.6 

8.20 

3.22 

3.20 

4.8 

4.8 

4.7 

6.0 

0.1 

5.4 

7.3 

4.5 

3.44 

3.22 

3.02 

4.75 

5.0 

4.7 

6.0 

7.8 

5.4 

7.7 

4.4 

8.28 

8.16 

8.12 

4.0 

4.8 

4.6 

6.0 

7.6 

7.6 

3.18 

8.18 

4.7 

4.8 

1 

3. 
8. 
4. 

5. 

6, 
7. 
8. 
0. 
10. 

11. 
12. 
18. 
14. 
15. 

16. 
17. 
18. 
10. 
30. 

21. 
22. 
38. 
34. 
36. 

96. 
27. 
96. 
99. 
80. 
SI. 


Note.— Discharge  relation  probably  not  materially  affected  by  ice  during  the  early  part  of  the  year,  but 
affected  by  ice  about  Dvi,  27-31. 

Daily  dieduargty  in  eecond-feety  of  Black  River  near  BoonviUe,  N.  Y.^for  1913. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec 

1 

735 

605 

1,210 

1,740 

1,040 

2,050 
2,620 
2,740 
2,380 
1,840 

1,740 
1,740 
1,370 
1,060 
900 

1,140 
1,370 
2,620 
3,360 
3,360 

8,880 
3,360 
2,620 
2,270 
1,840 

1,540 
1,210 
990 
855 
855 
920 

855 

735 
796 
855 

680 

630 
605 
680 
535 
470 

512 
630 
558 
605 
630 

580 
680 
535 
558 
490 

535 
580 
535 
512 
535 

680 
680 
580 

680 
630 
558 
490 
470 

535 
512 
470 
410 
470 

558 

680 

680 

2,160 

8,110 

3,360 
1,640 
1,370 
1,370 
1,370 

1,460 
2,160 
2,380 
2,500 
8;860 

6,890 
6  680 
4  280 
2,620 
21380 

2,380 
2,160 
2,160 
1  940 
2,380 

2,860 
1,740 
1,540 
1,370 
1,210 

1,370 
1,370 
1^460 
1,210 
1,140 

1,060 
1.370 
1,460 
990 
1,060 

990 
920 
920 
795 
920 

920 
785 
735 
580 
580 

450 
535 
535 
680 
535 

580 
558 
450 
410 
370 

305 
320 
306 
227 
238 

335 
335 
262 
335 
305 

320 
370 
1,060 
795 
795 

680 
735 
1,210 
2,060 
2,500 
2,380 

2,880 

2,380 

2,060 

735 

390 

227 
154 
154 
111 

84 

84 
72 
78 
84 
70 

57 
84 
97 
119 
154 

305 
370 
352 
305 
227 

275 
290 
275 
250 
227 

164 
111 
61 
46 
80 

34 
33 
44 
44 
31 

51 
78 
66 
72 
84 

50 
70 
40 
51 
33 

37 
46 
59 
53 
44 

42 

38 
42 
65 
49 
40 

80 
44 
44 
44 
41 

45 
89 
50 
40 
49 

46 
40 
38 
39 
47 

89 
44 
37 
86 
33 

35 
38 
49 
42 
40 

37 
44 
44 
44 
80 
40 

40 
28 
84 
42 
46 

46 
36 
40 
46 
33 

28 
36 
84 
40 
86 

40 
34 
41 
86 
46 

59 
78 
127 
104 
61 

84 
84 
50 
28 
86 

40 
55 
66 
154 

184 

136 
59 
47 
33 
36 

45 
59 
46 
49 
44 

44 
42 
86 
36 
174 

680 
1,140 
580 
558 
512 

450 
352 
335 
320 
870 
305 

186 
111 
206 

59 
72 

53 

34 

72 

490 

8,110 

2,860 

2,380 

2,060 

855 

580 

580 
430 
890 
870 
795 

1,210 
920 
795 
796 
785 

535 

430 
835 
410 
835 

370 

2 

470 

8 

58S 

4 

610 

6 

680 

0 

635 

7 

535 

8 

580 

0 

470 

10 

450 

11 

512 

12 

580 

13 

535 

14 

450 

15 

430 

16 

352 

17 

410 

18 

410 

19 

275 

20 

320 

21 

275 

22 

290 

28 

227 

24 

275 

26 

306 

26 

335 

27 

28 

29 

80 

81 



NoTB.>-Open-water  rating  curve  used  Jan.  1  to  Dec.  26.    Discharge  from  about  Feb.  8  to  Mar.  8  may  be 
slightly  large  for  this  reason. 
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Jfant%  dmckarge  ofBUttk  Rivtr  near  BoonvUle,  N.  Y:,for  191S. 
[Drainage  area,  808  aqvmtB  mltas.] 


Month. 

Discbaige  in  second-feet. 

Accu- 

Vftf Im^m 

j^j  iF^^llHl^^i 

Mean. 

racy. 

fmm&rj  .                       

8,880 

866 

6,680 

2  860 

2^500 

^880 

164 

50 

127 

1,140 

8,110 

680 

605 

470 
410 
580 
227 
57 
80 
88 
28 
88 
84 
227 

1,840 

616 
2,000 
1,840 

678 

415 

55.4 
41.5 
4a4 

225 

738 

403 

A 

c 

^ter^ 

B 

Anrfl 

A 

^Sf 

A 

fniMi 

A 

loir 

B 

1^^ 

B 

sSSmhw                                               

B 

ORtirtMr                                     

B 

iSSSbar::::::.:::. .........;.:. 

A 

PffMnbv T             - 

A 

1*lMTflar ,rT.......-T,,-»-rr^^^rr..r 

6,680 

28 

702 

NOTS.— ] 
(Of 


.  do  not  indicate  natoral  flow,  as  stnam  is  ngulated  at  Forestpcrt  reservoir  and  certain 
are  diverted  out  of  the  drainage  area  and  around  the  station.    See  "Diversioos"  and 
descri^ptSan. 


BLACK  BIVEB  AT  FELTS  MHJ^,  N.   Y. 

Location. — ^At  dam  of  Lefevre  Paper  Co.,  fonnerly  owned  by  Black  River  Traction 
Co.,  about  li  miles  above  village  of  Felte  Mills.  Dam  is  9  miles  upstream  from 
Watertown  and  7  miles  upstream  from  the  old  gaging  station  at  Huntingtonville. 

Beeoxds  available.—February,  1897,  to  December,  1901,  at  Huntingtonville  dam; 
August  29, 1902,  to  December  31, 1913,  at  Felts  Mills.  Data  also  in  annual  reports 
of  the  State  of  New  York  engineer  and  surveyor. 

Drainage  area. — 1,851  square  miles. 

Oa^. — ^Vertical  staff  attached  to  crib  at  left-hand  side  of  stream  above  mill;  gage 
readings  corrected  for  velocity  of  approach  during  high  water. 

Datermination  of  discharge. — Previous  to  August  16,  1910,  records  were  kept  of 
the  flow  over  a  dam  about  100  feet  upstream  from  the  paper  mill;  dam  was  of 
sawed  timber  restiDg  on  a  limestone  foundation  and  its  main  crest  was  380.6  feet 
Itflg.  New  concrete  dam  was  constructed  in  summer  of  1910  about  100  feet 
downstream.  Main  crest  of  dam  for  low  and  medium  stages,  300.45  feet  long, 
3.75  feet  wide,  and  about  6  feet  high;  upstream  face  vertical;  downstream,  semi- 
ogee  section.  On  right-hand  side  is  an  additional  section  of  greater  elevation, 
48.2  feet  long;  on  left-hand  side,  angling  upstream,  is  a  section  139.7  feet  long, 
making  total  length  of  dam  for  high- water  dischaige  approximately  488.4  feet. 
A  wood-pulp  mill  constructed  at  the  left-hand  end  of  the  dam  has  been  in  operation 
since  1907.  The  mill  ccmtains  one  45-inch  and  four  72-inch  Smith-McCormick 
turbines.  Discharge  over  spillways  is  calculated  by  means  of  weir  formula, 
using  coeflScients  derived  from  experiments  by  the  United  States  Geological 
Survey  on  a  dam  of  similar  cross  section  Record  is  kept  of  hours  run  and  of 
gate  opening  of  each  wheel  as  well  as  head  under  which  turbines  operate. 

Winter  flow. — Discharge  relation  affected  by  ice. 

Regulation. — Power  plants  and  storage  above  station. 

Accuracy. — ^Results  believed  to  be  good  for  a  station  of  this  type. 

€k>operation. — Data  as  published  furnished  by  New  York  State  engineer  and  sur- 
veyor. 

56625*— WSP  854—15 6 
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Mean  daily  dUdiarge,  in  Beoondrfeet,  of  Block  River  at  Felts  Milk,  N.  T.y/ar  1913. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Bept 

OoU 

Nov. 

Deo. 

1    

3,308 
0  1006 
2786 
2667 
21840 

2,528 
2528 
2,628 
02243 
2,052 

J;?S 

4,838 
8,042 
14,846 

018,500 
17^362 
15,080 
18,483 
11,166 

10,464 
10,641 
014,640 
14  846 
14,786 

17,363 
27,260 
82,166 
31,176 
024,373 
16,088 

16,284 
13007 
13606 
14,346 
18,007 

018,025 
13,605 
12,'635 
10,710 
0,446 

8,446 
£l20 
07^808 
7,803 
7,646 

6,770 
6,067 
6  143 
4504 
o  4,885 

4,606 
3,014 
3  830 
8614 
8,848 

8,107 
02,881 
8,107 
3  107 
3,367 

3,267 
r,187 
2,'7«2 
o2,243 
2,476 

1,830 
1,082 
1836 
1  836 
1,776 

o 1,666 
1808 
1,613 
1,367 
1,474 

1,485 
1,617 
0  1,240 
1,776 
i;836 

1,062 
1,776 
1,776 
2,076 
02,684 

8,157 
2^714 
2,681 
<103 
4,867 
4,867 

o2,684 
3,200 
3  107 
2,764 
2;580 

2,481 
?187 
o 1,677 
2,208 
1,808 

1,666 
1,666 
1,474 
1  474 
0  1,082 

1,841 
1  486 
1,830 
1300 
1,841 

1,485 
0  1,160 
1,617 
1563 
1,435 

1,517 
1,300 
1341 
o788 
1,300 

1,380 
1300 
1,300 
284 
1,381 

o730 
1,820 
1,300 
1,820 
1,300 

1,300 
1841 
ol,822 
1,816 
1,816 

1,606 
065 
023 
023 

o730 

023 
028 
023 
034 
1,204 

023 
0264 
1,013 
023 
023 
023 

023 
023 
0627 
066 
056 

056 
023 
023 
023 
062T 

641 
028 
033 
023 
028 

028 
0668 
023 
028 
033 

028 
023 
033 
0  467 
066 

023 
023 
023 
023 
023> 
0527 

467 
023 
033 
023 
621 

023 
O208 

537 
637 
730 

730 
730 
666 

0467 
730 

537 
666 

730 
730 
637 

0  467 
637 
663 
806 

1,116 

023 
033 
O730 
023 
023 

637 
1,116 

537 

1,300 

0  1,401 

1,710 
1320 
1,303 
033 
1,320 

023 

.% 

1,040 
1,300 

1,116 
023 
066 

O860 
066 

6,444 
6  811 
6,061 
6,244 
4,060 

0  4,006 
4,301 
4231 
4  231 
8  422 
8,107 

2,840 
o 1,666 
2,'431 
1,775 
2,600 

2,500 
2,500 
2,500 
o6,488 
6;687 

6,316 
6,675 
6,188 
6^647 
6,048 

0  3,060 
8,678 
8  200 
2,025 
4,360 

6,048 
6,166 
0  4,830 
4032 
4,261 

3,638 
8,066 
8,106 
2  886 
ol,848 

2,671 
^671 
2^680 
2^600 

%m 

2,754 
0  3,170 

2 

3 

4 

5    

6 

7 

8 

3,480 

9 

8  678 
3,578 

3,200 

10    

11 

12 

2,481 
2,671 

13 

14  

02,420 
2,840 

2,754 
SdOO 

15 

16. 

17 

18 

2,500 

r,836 

0  1,666 
2,306 

10 

20 

21 

22 

23 

2,137 

24 

26 

1,322 

2,280 
r,658 

26 

27 

28 

oi|666 

20 

1,875 

80. 

1,568 

81 

1,816 

oSnndty. 

Monthly  discharge  of  Black  River  at  FeUs  Mills,  N.  Y.J<yr  1913. 
[Drtinage  area,  1,861  square  mllie.) 


Mooth. 


Diaoliarge  In  aeooDd-feet. 


Maximum. 


"tflnlmnyw- 


Mean. 


Per 

square 


Run-off 
ptfaln 


draJnage 
area). 


March 

April 

May 

June 

July 

August  — 
September. 
October... 
November. 
Deosmber. 


32,166 
15,234 
4,867 
8,200 
1,816 
066 
1,116 
6,061 
6,675 
3,678 


1,006 

2,881 

1,240 

788 

264 

467 

208 

687 

1,666 

1,822 


11,866 
7,730 
2,828 
1,748 
1,107 
856 
706 
2,820 
8,854 
2,483 


6.14 

4.18 

1.26 

a042 

a606 

a463 

a381 

L26 

2.06 

1.81 


7.06 

4.66 

1.44 

LOS 

a680 

a533 

a43S 

L44 

2.83 

L51 


MOOSE  BIYEB  AT  MOOSE  RIVBB,   N.   Y. 

Location. — In  the  village  of  Moose  River,  about  3  miles  downstream  from  McKeever 
station  on  Adirondack  division  of  New  York  Central  A  Hudson  River  Railroad, 
5  miles  below  mouth  of  South  Branch  of  Moose  River,  and  nearly  20  miles  above 
junction  of  Black  and  Moose  rivers  at  Lyons  FaUs. 

Becords  available.— June  5, 1900,  to  December  31, 1913.  Data  also  in  annual  reports 
of  the  New  York  State  engineer  and  surveyor  and  State  of  New  York  Conservation 
Commission. 

Drainage  area.— 370  square  miles  (measured  on  United  States  Geological  Survey 
topographic  sheets). 
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Gage. — Staff,  in  two  sections,  fastened  to  left  bank  a  short  distance  above  cable; 
read  daily,  morning  and  evening,  to  half-tenths.  Limits  of  use:  Hundredths 
below  5.5,  half-tenths  from  5.5  to  6.5,  and  tenths  above  6.5  feet.  Gage  datum 
was  lowered  0.17  foot  February  28, 1903,  and  again  5.00  feet  January  1,  1913. 

ControL — Composed  of  cobble  and  bowlders;  fairly  permanent. 

Diadiarge  measurementB. — ^Made  from  a  cable  a  shtnt  distance  below  gage. 

Bagnlation.— Flow  regulated  for  power  and  log  driving  by  a  timber  dam  at  McKeever. 
During  parts  of  year,  therefore,  two  gage  readings  a  day  may  not  give  a  repre- 
sentative mean. 

lilnter  flow.— Dischaige  relation  affected  by  ice. 

Floods. — Crest  of  flood  of  March  25-30, 1913,  reached  gage  height  16.3  feet  on  afternoon 
of  March  27,  as  indicated  by  gage-height  hydrograph  and  verified  by  engineers  of 
the  Geological  Survey.  Corresponding  discharge,  approximately  15,500  second- 
feet,  or  42  second-feet  per  square  mile  of  drainage  area. 

Aeeuraey. — Open-channel  rating  curve  fairly  accurate.'  Dischaige  data  for  periods 
of  open  water  considered  good. 

Discharge  meastwemenU  of  Moose  River  at  Moose  River,  N.  F.,  in  191S. 


Data. 

Hydrographer. 

he^t. 

Dis- 
charge. 

Aug.  16 

C.  8.  De  Oolyflr 

FteU 

a5.54 

a5.4d 

a  37 

8.34 

Sec-ft. 
1S3 

^15 

W.8.  EMtarly 

145 

Oct  27 

O.  H.CftnfleM. 

1,380 
1,360 

27 

do 

a  MeasuremeDt  made  by  wading. 

Daily  gage  height,  in  feet,  of  Moose  River  at  Moose  River,  N.  Y.,for  19  IS. 
[Chris  Hanimn,  obaenrer.] 


Day.  Jan.     Feb.     Mar.     Apr.     May.    June.    July.     Aug.    Sept.     Oct     Nov.     Dee. 


I. 
f. 
I. 

4. 
5. 

6. 

7. 

8. 
19. 
10. 

U. 
13. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

31. 
22. 
31. 
31. 
2S. 

31. 
27. 

38. 
20 
10. 

n 


7.« 
7.8 
&1 
8.4 
8.2 

flL2 
&8 
9.8 
9.6 
9.2 

8w7 
&6 
SL6 
&6 
&1 

7.8 
8w6 
0.6 

ia4 

9.8 

las 
ia4 

9.9 
9.7 
9.2 

&8 
flLO 
7.6 
7.2 
7.1 
6.8 


6.7 
6.9 
7.0 
7.2 
7.6 

7.6 
7.2 
6.9 
6.9 
«.8 

«.8 
6.7 
6.8 
6.9 
6.9 

7.0 
7.0 
6.8 
6.8 
6.8 

6.8 
6.6 
6.9 
7.2 
7.6 

7.8 
7.3 
7.0 


6.8 
6.7 
6.8 
6.6 
6.8 

6.6 
6.8 
6.9 
7.0 
7.3 

7.8 
8.1 
&6 
0.1 

ia4 

ia7 
ia2 

10.0 
9.8 
9.6 

9.8 

lao 
ia2 

1L8 
12.2 

14.2 
15.6 
18.8 
12.8 
11.8 

ia2 


9.9 
9.7 
9.8 
9.8 

ia4 
ia4 

10.1 
9.5 

a7 

8.0 

7.9 
7.9 
&2 
8.2 
&3 

7.8 
7.7 
7.7 
7.9 
7.7 

7.5 
7.2 
7.2 
7.1 
7.2 

7.2 
7.1 
6.8 
6.6 
6.5 


6.6 
«.7 
6w6 
6.5 
6.45 

6.35 

6.4 

6.35 

6.4 

6w4 

6.2 

6.25 

6.1 

6.0 

5.7 

5.6 
6.5 
5.4 
6.9 
6.8 

6.6 
6.6 
6.7 
6.9 
7.0 

7.0 
7.1 
8.0 
9.8 
&8 
&4 


&0 

a2 

&3 
7.8 
7.5 

7.0 
6.7 
6.5 
6.5 
6.45 

6.5 

6.25 

6.25 

6.35 

6.25 

6.2 

6.2 

6.15 

6.1 

6.15 

6.06 
5.96 
6.0 
6.9 
6.7 

6.5 
6.4 
6.6 
6.4 
6.8 


6.1 

6.0 

6.15 

6.1 

6.2 

5.9 
5.6 
6.55 
5.46 
5.55 

6.85 

6.1 

6.0 

6.1 

5.95 

5.8 
5.96 
5.65 
5.55 
5.44 

4.94 
6.19 
4.94 
6.44 
4.94 

4.94 
4.94 
5.49 
5.65 
6.66 
6.55 


5.55 
5.44 
6.55 
5.44 
5.55 

6.65 
5.8 
6.09 
6.15 
5.0 

5.6 
5.6 
5.56 
5.55 
5.42 

5.6 

5.12 

6.6 

6.41 

5.11 

5.30 
5.48 
6.44 
5.06 
6.21 

6.34 
6.6 
6.44 
6.81 
6.10 
5.14 


5.18 
5.34 
5.46 
5.41 
5.5 

5.41 
6.12 
5.20 
5.11 
5.20 

5.25 
5.31 
5.29 
5.21 
5.28 

5.30 
6.36 
5.39 
6.65 
5.65 

5.39 

6.55 

5.42 

5.5 

6.6 

6.7 
5.8 
5.6 
5.8 
6.6 


5.8 
6.96 
6.5 
6.8 
6.3 

6.1 

6.1 

6.0 

6.85 

5.6 

5.5 

5.18 

5.44 

6.8 

6.0 

6.2 
6.1 
6.3 
5.8 
6.6 

&8 
&8 
&1 
7.8 
7.4 

7.7 
8.4 
&1 
7.8 
7.5 
7.0 


6.8 
6.0 
6.7 
6.7 
7.1 

7.0 
6.8 
6.7 
7.2 
11.2 

0.4 
8.4 
8.4 
8.1 
8.2 

&1 
7.7 
7.5 
7.6 
&2 

9.2 

&6 
&9 
&3 
&0 

7.8 
7.8 
&0 
7.7 
7.6 


7.2 
7.0 
6.8 
6.4 
6,5 

6.4 
5.9 
6.8 
7.8 
7.2 

6.8 
6.8 
7.0 
6.8 
6.8 

6w5 
6.6 
6.8 
6.6 
6.6 

6.7 
6.1 
6.85 
6.25 
6.29 

6.6 

«.25 

A.06 

«.3 

6.6 

6.35 


^on.— Discharge  relation  not  materially  afTeeted  by  io©  during  winter  of  1912-13. 
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Daily  diidutrge,  in  Becondfeei,  of  Moot  River  at  Moot  River,  N 

Y.Jorl91S. 

Day. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dae. 

1 

910 
1,090 
1.220 
1.430 

i.aeo 

1.290 
1.760 
2,  MO 
2.480 
2.120 

1.670 
1,500 
1.600 
1,610 
1,220 

1.020 
1,600 
2,480 
3.280 
2,660 

3,740 
3.280 
2,760 
2.670 
2,120 

1,760 
1,160 
910 
710 
665 
646 

610 
685 
«26 
710 
910 

666 
710 
686 
686 

646 

646 
610 
646 
685 
686 

626 
836 
646 
646 
646 

646 
476 
686 

710 
910 

1,020 
766 
626 

646 
610 
646 
476 
64^ 

476 
646 
686 
626 
766 

1.020 
1,220 
1.600 
2,030 
3,280 

3,620 
8.000 
2.860 
2,660 
2,480 

2,660 
2,800 
3,060 
4.360 
6,630 

9.400 
12,900 
8.800 
6,680 
6,030 
3,000 

2,760 
3,670 
2,600 
2,660 
8,280 

3.280 
2,960 
3,300 
1,670 
1,160 

1,090 
1,090 
1,290 
1,290 
1.360 

i.oao 

966 

965 

1,080 

966 

866 

710 
710 
666 

710 

710 
666 

645 
476 
442 

476 
610 
476 
U2 
426 

8B3 
409 
898 
409 
400 

346 
382 
316 
267 
202 

176 
161 
126 
257 
377 

442 
476 
610 
686 

626 

626 
666 

1,160 
2,210 
1,760 
1,430 

1.160 
1,290 
1.360 
1,000 
866 

636 
510 
442 
442 
426 

443 
362 
362 
303 
362 

346 
346 
331 
316 
331 

301 
273 
286 
267 
202 

161 
409 
442 
409 
377 

316 
386 
331 
316 
346 

257 
176 
164 
138 
164 

948 
316 
286 
316 
272 

229 
272 
180 
164 
136 

42 
81 
42 
136 
42 

42 
42 
148 
164 
180 
164 

164 
136 
IM 
136 
164 

180 
220 
64 
331 
267 

176 
176 
164 
164 
131 

176 
60 
176 
128 
87 

103 
IM 
136 
60 
86 
112 
176 
136 
105 
81 
72 

79 
112 
141 
128 
161 

138 
60 
88 
67 
83 

08 
105 
101 
85 
00 

103 
117 
124 
180 
164 

124 
164 
131 
161 
176 

302 
320 
176 
220 
176 

320 
373 
443 
645 
877 

316 
316 
386 
243 
176 

161 
79 
136 
289 
286 

340 
816 
377 
229 
476 

1,760 
1,760 
1,220 
1,090 
806 

966 

1,430 

1,220 

1,030 

865 

026 

645 
986 
610 
610 

«i6 

W 
645 
610 

710 
4,230 

3,800 

1,430 
1.430 
1.230 
1,290 

1,220 
906 
856 

910 
1,200 

2,130 
1,600 
1.850 
1,300 
1,150 

1,020 

1,020 

1,160 

066 

910 

710 

2 

686 

3 

616 

4 

400 

5 , 

441 

6 

7 

357 

8 

545 

9 

1.030 

10 

710 

11 

646 

12 

646 

13 

625 

14 

646 

16 

646 

16 

443 

17 

476 

18 

646 

10 

470 

20 

43^ 

21 

908 

22 

318 

23 ** 

243 

24 

03 

26 " 

101 

26 

176 

27 

M3 

28 

301 

29 

377 

30 

476 

31 

308 

NoTB.— Discharge  throughout  year  may  be  determined  from  opeo-water  rating  curve.*  values  i 
what  excessive  for  short  period  in  February. 

Monthly  discharge  of  Moo§e  River  at  Moose  River y  N.  Y.,/or  1913. 
[Drainage  area,  370  square  miles.] 


Dischaige  in  second-feet 

BmHifl 
(depth  In 
mcnesoii 
drainage 
area). 

Month. 

Mf^aliwiim, 

^if  |ii  ffm|  WH  - 

Mean. 

Per 
square 
mile. 

Acca- 
lacy. 

January 

3.740 

1,020 

12,000 

8280 

2,210 

1,380 

831 

831 

820 

1,760 

4,330 

1,080 

646 
476 
476 
442 

136 
161 

48 
60 
67 
70 
386 
03 

1,780 
639 

8.030 

1,430 
661 
484 
194 
144 
134 
697 

1,170 
4« 

4.81 
1.73 
8.10 
3.86 
1.61 
1.83 
.834 
.300 
.363 
l.«l 
3.16 
1.31 

6.64 

L80 

9.44 

4.31 

1.74 

L47 

.60 

.46 

.40 

1.86 

3.68 

1.40 

B. 

February 

C. 

M«fx^h . . 

B. 

April 

B- 

Ma?.:;;::;;;:::::::::::::::::::;:::::::: 

B. 

June .  ... 

B. 

July 

B. 

B. 

September 

B. 

Oobober 

B. 

November 

fi: 

December. 

The  veur 

13,000 

43 

888 

3.40 

33.64 

Note. 


footnote  to  table  of  dally  discharge. 
MIDDLE  BRANCH  OF  MOOSP  RITEB  AT  OLD  FOBOB,  K.   T. 


Location.— About  800  feet  below  the  h%hw»y  bridge  in  Old  Foige  and  about  400  <eet 

below  the  dam. 
Becorda  ayaUabla.— November  9,  1911,  to  Decemb^  31,  1913;  jmbliahed  also  Id 

annual  reports  of  New  York  State  engineer  and  surveyOT  and  State  of  New  Yofk 

Conservation  Commission. 
Dzaina^e  area.— dl.6  square  miles. 
Gage.— Vertical  staffs  graduated  to  leet  and  tenths,  reading  from  I  foot  to  7  leet 

spiked  to  birch  tree  on  left  bank  of  stream  300  feet  below  highway  bridge;  read 

daily,  morning  and  evening,  to  quarter-tenths.    Limits  of  use:  Hundredths 

below  2.0,  imtil  April  17,  and  below  1.5  after  that  date,  half-tenths  from  these 

limits  to  3.0,  and  tenths  above  3.0  feet. 
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OontsoL — Rock  reef  about  200  feet  below  the  gage.  Channel  fairly  straight  and 
uniform  from  dam  to  reef .  Right  bank  high  and  wooded;  left  bank  from  highway 
bridge  to  within  about  50  feet  of  gago  defined  by  stone  wall  about  3  feet  above 
ordinary  low  water. 

J>iBchaxge  xneasurementB. — ^Made  by  wading  at  low  and  medium  stages  and  from 
hi^way  bridge  at  high  stages. 

Regulation. — ^FIow  controlled  at  the  dam. 

Winter  flow.—Discharge  relation  is  not  affected  by  ice. 

Flood. — ^Maximum  stage  of  flood  of  March  25-30,  1913,  reached  on  March  28;  compu- 
tataona  of  discharge  through  the  gates  and  over  the  dam  at  Old  Foige  indicate 
mean  discharge  of  760  sec<md-feet,  or  14.8  second-feet  per  square  mile  of  drainage 
area. 

Aecuraey. — Discharge  rating  curve  well  defined;  estimates  good. 

DMiarge  measuremenU  of  MicUBe  Branch  of  Moose  River  at  Old  Forge,  N.  Y.,  in  191S. 


Dtte. 

^t. 

Dis- 
cktrge. 

Date. 

Hydrognpher. 

Ga£e 
hei^t. 

Dis- 
charge. 

A.,.}. 

C.  8.  DeOolyBT 

do 

W.8.Bastari7 

Ptet. 
1.92 
1.92 
1.92 
1.15 
1.56 
3.32 
3.73 

63.0 
61.7 
17.6 
38.5 

116 

187 

Sept.  34 
35 
36 
36 
36 
36 
36 

O.  W.  Hartwell 

W.  8.  Easterly 

Feet. 
1.70 
1.48 
.90 
1.70 
3.13 
1.86 
2.54 

See.  ft. 
47.9 
56.0 

Beptas 

do 

do 

do 

do 

do 

21.6 

do 

do 

do 

do 

75.5 
130 

93.5 
199 

NoTC— All  measoreoMnta  made  by  wading.    Measnraments  on  Sept  25  and  26  were  made  after  the  cootral 
liad  beeo  eleaied  of  lo0i  and  bnuh. 

Doily  gage  height,  in  feet,  of  Middle  Branch  of  Moose  River  at  Old  Forge,  N.   Y. ,  for  1913, 

[Vernon  8.  Bnrin,  obeerver.) 


DiOr. 


JmL     Feb.     ICar.     Apr.     May.    Jane.    July.    Aug.    Sept.     Oct.     Nor, 


Deo. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 

9. 
10. 

U. 
12. 
U. 
14. 
15. 

16. 
17. 
18. 
19. 
». 

21. 
22. 
21. 
24. 

25. 

26. 

27. 
38. 
29. 

ao. 

31. 


2.4 

1.86 

L35 

1.35 

1.35 

1.35 
L36 
LOO 
1.00 
LOO 

LOO 
LOO 
LOO 
LOO 
LOO 

LOO 
LOO 
LOO 
L20 
L40 

L50 
L71 
L78 
L85 
L88 

L91 
L95 
L95 
L96 
L95 
L95 


L99 
L96 
L98 
1.96 
L96 

L96 
L9S 
L92 
L90 
LOO 

LOO 
LOO 
LOO 
LOO 
LOO 

LOO 
LOO 
L88 
L88 
L88 

L88 
L8e 
L02 
LOfi 
L02 

L98 
L92 
L92 


L02 
L92 
L92 
L92 
L92 

1.98 
L02 
L92 
L92 
L92 

L92 
L02 
L90 
LOO 
2.2 

3.0 
3.0 
3.2 
3.3 
3.2 

3.2 
3.4 
3.5 
3.6 
4.0 

4.8 
5.5 
6.3 
8.3 
5.5 
5.0 


4.8 
4.6 
4.3 
4.1 
4.1 

4.61 
4.0 
3.4 
2.0 
2.85 

2.95 

3.0 

3.0 

2.9 

2.75 

2.6 
2.35 
2.0 
L85 
L85 

2.0 

2.2 

2.3 

2.46 

2.45 

2.3 
2.0 
L85 
2.0 
2.0 


L85 
L85 
L85 
L85 
L85 

L85 
L85 
L85 
L58 
L3 

L3 
L3 
L3 
L3 
L3 

L3 

L48 

L65 

L75 

L85 

L85 

2.2 

2.55 

2.4 

2.15 

L03 

L85 

2.3 

2.75 

2.45 

2.0 


L85 
L85 
L85 
L85 
L85 

L85 

2.0 

2.15 

2.0 

L76 

L38 
LIO 
LIO 
LIO 
LIO 

L48 
L48 
LIO 
LIO 
LIO 

LIO 
LIO 
LIO 
LIO 
LIO 

LIO 
LIO 
L76 
L78 
L15 


L15 
L15 
L15 
L15 
L15 

L15 
L15 
L15 
L15 
L15 

LIS 
L15 
L15 
L15 
L15 

L15 
L15 
L16 
L15 
L16 

L15 
L15 
L15 
L15 
L16 

L16 
L55 
L95 
L9S 
LOS 
L92 


L95 
LOS 
L9S 
L9S 
L95 

L95 
L95 
L95 
L95 
L95 

L95 
L95 
L95 
L95 
L95 

L95 
LOS 
L95 
LOS 
L02 

L95 
L95 
L95 
L95 
L96 

L95 
L85 
L85 
L85 
L85 
L82 


L84 
L85 
L85 
L85 
L85 

L85 
L85 
L85 
L85 
L85 

L85 
1.85 
L85 
L85 
L88 

L92 
L92 
L92 
L92 
1.92 

L92 
L92 
L92 
L92 


L55 
L56 
L55 
1.55 
L55 


L55 
L55 
L55 
L55 
L56 

L55 
L55 
L55 
L55 
L55 

L90 
2.25 
2.26 
2.25 
2.25 

2.25 
2.25 
2.26 
2.25 
2.25 

2.25 
2.25 
2.25 
2.25 
2.25 

2.2 

2.25 

2.2 

2.2 

2.2 

2.2 


2.22 

2.22 

2.2 

2.2 

2.2 

2.2 

2.32 

2.45 

2.45 

2.45 

2.45 
2.45 
2.45 
2.65 
2.85 

2.8 

2.75 

2.7 

2.7 

2.65 

2.72 

2.7 

2.05 

2.66 

2.61 

2.6 
2.6 
2.1 
XO 
2.1 


2.06 

2.06 

L40 

.75 

.76 

.76 
.76 
.75 
.75 
.75 

.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 

:S 

.70 
.70 
.70 
.70 
.70 
.70 


Note.— Oage  heists  affected  by  back  water  from  North  Branch  of  If  ooee  River  liar.  26  to  Apr.  7.  Qage 
hdgbta  affected  by  brush  lodged  on  control  from  Apr.  18  to  Sept.  25.  Control  cleared  of  all  brush  and  lofi 
Sept.  26. 
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DaUy  diichargcy  in  second-feeiy  of  MiddU  Brandi  of  Moot  River  at  Old  Forge,  N,  T.,fof 

191S, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

Mty. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Not. 

Dee. 

1 

148 
68 
24 
24 
24 

24 
24 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
17 
27 

41 
52 
50 
66 
70 

73 
78 
78 
78 
78 
78 

88 
82 
82 
82 
82 

82 
78 
74 
72 
72 

72 
72 
72 
72 
72 

72 
72 
70 
70 
70 

70 
71 
74 
74 
74 

74 
74 
74 

74 
74 
74 
74 
74 

82 

74 
74 
74 
74 

74 
74 
72 
82 
112 

251 
251 
289 
306 
289 

280 
828 
348 
368 
451 

617 
600 
760 
746 
707 
665 

641 
617 
588 
562 
549 

589 
529 
828 
282 
228 

242 
251 
251 
232 
184 

177 
135 
72 
58 
58 

72 
96 
118 
138 
138 

113 
72 
58 
72 
72 

58 

58 
58 

58 
58 

58 
58 
58 
40 
25 

25 
25 
25 
25 
25 

25 
84 
44 
50 
58 

58 
96 
155 
120 
91 

64 
58 
113 
194 
138 
72 

58 

58 
58 
58 
58 

58 
72 
91 
72 
50 

29 
16 
16 
16 
16 

84 
84 
16 
16 
16 

16 
16 
16 
16 
16 

16 
16 
50 
58 
18 

18 
18 
18 
18 
18 

18 
18 
18 
18 
18 

18 
18 
18 
18 
18 

18 
18 
18 
18 
18 

18 
18 
18 
18 
18 

18 
38 
67 
67 
67 
64 

67 
67 
67 
67 
67 

67 
67 
67 
67 
87 

87 
67 
67 
87 
67 

87 
67 
67 
67 
67 

67 
87 
67 
87 
67 

67 
58 
58 
58 
58 
66 

57 
58 
58 
58 

58 

58 
58 
58 
58 
58 

58 
58 
58 
58 

60 

64 
64 
64 
64 
64 

64 
64 
64 
64 
62 

60 
60 
60 
60 
60 

60 
60 
60 
60 
60 

60 
60 
60 
60 
60 

99 
150 
150 
150 
150 

150 
150 
150 
150 
150 

150 
150 
150 
150 
150 

142 
160 
142 
142 
142 
142 

142 
142 
142 
142 
142 

142 
158 
184 
184 
184 

184 
184 
184 
220 
262 

251 
240 
230 
230 
220 

230 
230 
220 
220 
210 

210 
210 
127 
274 
127 

120 

2 

120 

8 

IB 

4 

U 

5 

11 

6 

11 

7 

11 

8 

U 

9 

11 

10 

11 

11 

0.0 

12 

9.0 

13 

9.0 

14 

9.0 

15 

9.0 

16 

9.0 

17 

9.0 

18 

9.0 

19 

9.0 

20 

9.0 

21 

9.0 

22 

9.0 

23 

9.0 

24 

9.0 

25 

9.0 

26 

9.0 

27 

9.0 

28 

9.0 

29 

9.0 

30 

9.0 

81 

9.0 

Note.— Discharge  determined  as  follows:  Mar.  26  to  Apr.  7,  inclusive,  computed  from  cate  openings 
and  lake  elevations  at  Old  Forge  dam;  Apr.  18  to  Sept.  25,  from  a  rating  curve  well  defined  by  six  meas- 
urements made  with  the  brush  lodged  on  the  control.  New  curve  appUoable  for  remainder  of  the  yeer 
defined  by  six  measurements  made  after  control  was  cleared.  Final  rating  curve  does  not  ooindda  with 
curve  used  bef6re  Apr.  17. 

MoTUhly  diicharge  of  Middle  Branch  of  Mooh  River  at  Old  Forge,  N.  F.,  for  191S. 
[Drainage  area,  51.5  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Mean. 


Per 
square 
mUe. 


Run-off 
(depth  In 
incneson 
drainage 
area). 


Accu- 
racy. 


January 

February 

March 

Anril 

May 

June 

July 

August 

September — 

October 

November 

December 

The  year 


143 
83 
760 
641 
194 
91 
67 
67 
64 
160 
270 
120 


10 
70 
72 
58 
25 
16 
18 
56 
67 
60 
127 
9.0 


39.9 
74.6 

260 

247 
66.6 
36.8 
24.9 
66.6 
60.3 

118 

194 
17.9 


0.775 
1.45 
5.22 
4.80 
1.27 
.606 
.483 
1.27 
1.17 
2.29 
3.77 
.348 


0.80 

1.61 

6.02 

5.36 

1.46 

.78 

.66 

1.46 

L30 

2.64 

4.21 

.40 


760 


9.0 


101 


1.96 


26.69 


NoTB.~Estimates  indicate  flow  as  regulated  by  Old  Forge  dam  at  the  outlet  of  Fulton  Chain  lakes. 
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8TBBAX8  TBIBT7TABY  TO  ST.  LAWRBNOB  BIVEB. 
EAST  BRANCH  OF  OSWEOATCHIE  RIYBB  AT  NEWTON  FALLS,  N.  T. 

Location.— ^00  feet  below  lower  dam  of  the  Newton  Falls  Paper  Co.,  in  village  of 
Newton  FallB,  4  miles  above  the  mouth  of  Little  River,  and  10  miles  below  the 
outlet  of  Cranberry  Lake. 

Beeords  available.— October  6, 1912,  to  December  31, 1913. 

Drainage  area.— 166  square  miles.  ^ 

Ga^. — ^Vertical  staff,  read  daily,  morning  and  evening,  to  half-tenths.  Limits  of 
use:  Hundredths  below  0.5,  half-tenths  from  0.5  to  2.5,  and  tenths  above  2.5  feet. 

ControL — River  bed  consists  of  small  bowlders  and  gravel  covered  with  waste  from 
pulp  mill. 

Dischai^e  meaaarementB. — ^At  low  stages  made  by  wading;  high-water  measure- 
ments made  from  cable  30  feet  above  gage. 

Winter  flow. — Effect  of  ice  on  discharge  relation  is  diminished  by  operation  of  the 
paper  mill. 

Regulation. — Some  daily  fluctuaticm — ^probably  not  enough  to  affect  accuracy  of 
records — caused  by  dams  of  the  paper  mill.  Seasonal  flow  largely  controlled  by 
dam  at  Cranberry  Lake.    Range  of  gage  heights  probably  not  more  than  5  feet. 

Floods. — Crest  of  flood  of  March,  1913,  as  recorded  by  gage  observer  and  later  verified 
from  high-water  marks  by  engineers  of  the  Geological  Survey,  occurred  on  after- 
noon of  March  28;  crest  gage  height,  6.1  feet;  corresponding  discharge  approxi- 
mately 2,000  second-feet,  or  12  second-feet  per  square  mile  of  drainage  area. 
Mean  discharge  for  the  five  days,  March  27-31, 1,820  second-feet,  or  10  second-feet 
per  square  mile  of  drainage  area. 

Aeeuraoy. — Discharge  curve  well  defined  for  ordinary  stages.  No  high-water  meas- 
urements yet  made.    Estimates  good. 

Cooperation.— Gage  readings  furnished  by  Newton  Falls  Paper  Co. 

Dudurge  measurements  of  East  Branch  o/OswegatcMe  River  at  Newton  Falls,  N,  Fl,  in 

191S. 


Dtto. 

Hydrasraphflr. 

h^SEl 

Dfe. 
chargo. 

Htt.  14 

R.  8.  Barnes 

Feet, 
1.90 
2.90 

8ec.-fi. 
342 

Apr.  16 

do 

566 

1  Coiiq>uted  by  eEudoMrs  of  the  State  of  New  York  Ck)iiaervatian  Commission  from  forestry,  highway, 
lod  ooonty  m^>8.    Probably  more  accurate  than  estimate  previously  published. 
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Daily  gage  height,  in  feet,  of  Ea»i  Branek  of  OtwegaJtMe  River  at  Newton  FaUe,  K  F., 

-     for  191S. 


[ChM.  H.  Oorp,  obMnw.) 

Dmy. 

Jtn. 

Feb. 

Uai. 

Apr. 

May. 

Jons. 

July. 

AOf. 

8^>t. 

Oct 

Not. 

Dee. 

1 

2.4 

2.1 

1.96 

2.4 

2.2 

3.1 
2.9 
2.8 
3.8 
2.8 

3.0 
3.2 
3.4 
3.1 
3.1 

3.1 

3.8 
3.8 

4.4 
4.4 

4.4 
4.4 

4.3 
4.1 
4.0 
3.8 
3.6 
3.6 
3.4 

8.3 
8.1 
8.0 
2.9 
3.8 

%8 
2.7 
2.6 

***i*3* 
2.3 

2.4 

2.6 
1.3 
2.8 
2.3 

2.3 
2.3 
2.2 

2.0 

.48 

X86 

2.8 

3.06 

1.96 
1.96 
1.76 
.7 
2.1 

3.16 

2.8 

2.1 

2.1 

2.46 

8.0 
3.4 
3.4 
8.8 
8.4 

8.6 
4.0 
4.0 
4.2 
4.6 

6.3 
5.6 
6.0 
6.0 
5.8 
6.0 

6.6 
6.2 
6.0 
6.2 
6.3 

6.3 
6.3 
4.9 
4.6 
4.6 

4.3 
8.8 
8.4 
8.0 
16 

2.6 

2.5 

2.6 

2.46 

1.8 

X4 

2.86 

2.4 

2.36 

2.6 

2.8 

1.0 

2.4 

2.36 

2.16 

1.96 
L96 
1.96 
.8 
2.0 

1.95 

L96 

1.96 

2.1 

1.95 

.28 
1.7 
1.76 
1.76 
1.66 

1.66 
1.66 
.23 
L7 
1.66 

1.66 
1.7 
1.7 
1.9 
.13 

1.8 

1.96 

2.6 

3.4 

2.8 

2.8 

1.6 

X4 

2.85 

3.86 

2.8 

1.96 

XI 

1.76 

2.46 

XI 

XI 
XO 
XO 
1.9 
L75 

X2 
XO 
XO 
X6 
X86 

L9 
.6 

1.66 
1.6 
1.6 

1.6 
1.7 
1.7 
.80 
1.66 

1.6 
1.76 
L6 
.10 

*X8  * 
X16 

X16 

X16 

1.6 

XO 

X16 

1.86 
1.85 
1.9 
XI 
.66 

X4 

X5 

X8 

X06 

1.85 

1.85 
.20 
1.6 
1.96 
1.95 
XOO 

XO 
XO 
.6 
L70 
X15 

XI 
XI 
XI 
XI 
.45 

1.5 

1.85 

1.86 

1.9 

1.9 

1.9 
.43 
1.6 
1.96 
1.95 

1.96 
1.96 
1.96 

.8 
.7 

1.9 
1.96 
1.9 
1.9 
1.9 
.40 

1.6 
L9 
L9 
L9 
1.9 

XI 
.85 
1.9 
X3 
X3 

X3 
X3 
XO 
.48 
1.6 

1.9 
1.9 
1.9 
L9 
1.9 

.8 
1.8 
XI 
X16 

X25 

XI 
1.9 
.45 
1.66 
XO 

L9 
1.9 
1.9 
1.9 
.45 

XO 

1.9 

1.96 

1.9 

1.9 

1.85 
.43 

1.6 
XI 
1.95 

1.9 
1.85 
L85 
.30 
1.9 

X06 

X25 

X4 

X6 

X8 

X8 
XO 
X9 
X8 
X8 
X8 

X3 

1.15 

X2 

X3 

X15 

XO 
1.9 
1.9 
.7 
X5 

X8 

i? 

X85 

X85 

LI 

X25 

X3 

X8 

X6 

X7 
X8 
XI 
X8 
X2 

X2 
XI 
XO 
XO 
XO 

X8 

2 

X35 

3 

XU 

4 

L9 

5 

X05 

0 

XV 

7 

.96 

8 

xs 

9 

xs 

10 

X05 

11 

X06 

12 

XS 

13 

xs 

14 

.8 

15 

XS 

16 

XS 

17 

XS 

18 

xs 

19 

» 

xs 

X05 

21 

.10 

22 

1.8 

23 

X06 

24 

L9 

25 

.8 

2ft 

L4S 

27 

1.7 

28 

L7 

29 

30 

81 

L7 
L7 
L8S 

Note.— Observations  suspended  because  of  ice  Feb.  9-18,  inclustve.  and  because  of  brush  lodged  oo 
control  JuIt  5-8,  Inclusive.  Oage  height  determined  trom  two  obseryations  per  day  weighted  Ihin  records 
of  time  of  cnanging  wheels  and  gates  at  paper  miU. 

Daily  discharge,  in  second-feet,  of  East  Branch  of  Osioegatehie  River  at  Newton  Falls, 

N  T.,for291S. 


Day. 

Jan. 

Feb. 

Mar. 

APT. 

lUy. 

June. 

July. 

Aug. 

Bept* 

Oct. 

Not. 

Dee. 

1 

394 
314 
278 
394 
340 

610 
544 

612 
612 
612 

576 
644 
714 
610 
610 

610 
714 
824 
862 
862 

1,100 
1,100 
1.100 
1,100 
1,060 

980 
940 
862 
786 
760 
714 

678 
610 
676 
644 
612 

512 
482 
452 
440 
428 

410 
400 
390 
385 
380 
377 
373 
370 
366 
366 

394 
452 
140 
366 
366 

366 
366 
340 

390 
66 
880 
866 
302 

278 
278 
233 
74 
814 

327 
366 
314 
314 
408 

676 
714 
714 
678 
714 

786 

040 

940 

1,020 

1,200 

1,630 
1,680 
1890 
1,890 
1,780 
1,890 

1:SI 

1380 
1,480 
1,480 

1,480 
1,480 
1,380 
1,200 
1,150 

1,020 
862 
714 
576 
452 

452 
422 
422 
408 
244 

394 
380 
394 
380 
452 

512 
107 
394 
380 
827 

278 
278 
278 
84 
390 

278 
278 
278 
814 
378 

41 
222 
233 
233 
212 

212 
212 
37 
222 
212 

212 
222 
222 
266 
31 

244 
278 
422 
304 
366 
366 

188 
394 
880 
880 
366 

278 
314 
233 
408 
814 

314 
290 
290 
266 
233 

340 
290 
290 
422 
380 

266 
65 
212 
202 
202 

202 
222 
222 
42 
212 

302 
233 
188 
80 
180 

80 
220 
800 
866 

827 

327 
827 
183 
290 
327 

265 
255 
266 
314 
61 

394 
422 
366 
802 
255 

265 
86 
188 
278 
278 
390 

390 
390 
66 
322 
827 

814 
314 
314 
814 
68 

183 
266 
255 
206 
266 

266 
61 
202 
278 
278 

278 
278 
278 
84 
74 

366 

378 
366 
366 
366 

40 

202 
366 
366 
366 

366 

814 
90 
366 
849 
849 

340 
340 
200 
66 

183 
366 
366 
266 
266 
366 

84 
344 
314 
837 
853 

814 
366 
53 
193 
390 

366 

266 
366 
366 
58 

290 
366 

278 
366 
366 

255 

51 

302 

314 

278 

366 

255 
255 
42 
266 
808 
868 
894 
453 
513 

513 
676 
544 
513 
513 
866 

866 

137 
849 
849 
337 

399 
366 

366 
74 
428 

866 
866 
866 

380 
880 

130 
858 
349 
866 

452 

482 
866 

814 
866 

840 

849 
814 
390 
390 
390 

866 

2 

sss 

3 

S87 

4 

305 

5 

SG8 

6 

850 

7 

101 

8 

866 

9 

866 

10 

11 

803 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

866 
S66 

84 
866 

S66 

860 
860 
866 
808 

80 
344 
SOS 

286 
04 

174 
383 
333 
238 
383 
256 

Note.— Discharge  Feb.  9-18,  inclusive,  estimated  by  interpolation,  due  consideration  being 
torn per.itiiro  and  precipitation.    Discharge  July  5-8  estunated. 

Digitized  by  VjOOQ IC 


given  to 


STBEAMS  TRIBUTABY   TO  ST.   LAWRENCE  RIVER. 


89 


MonUUif  diadiarge  of  East  Branch  o/OnotgatckU  River  at  Newton  FalU,  N,  Y.Jcr  1913, 
[DraioBsa  area,  IM  sqnara  mllee.] 


Runoff 
{depth  in 
inches  on 
drainage 
area). 

Month. 

IffaTlmnm. 

^Lyiwiftt^im 

Mean. 

Per 
square 
mile. 

Accu- 
T»cy. 

JuxoMrr 

1,100 
678 
1,890 
1680 
422 
422 
422 
827 
853 
576 
482 
866 

278 
140 
66 
107 
81 
42 
80 
40 
63 
42 
74 
30 

707 
428 
760 
781 
242 
274 
251 
232 
253 
313 
323 

m 

4.26 
2.55 
4.52 
4.70 
1.46 
1.65 
1.51 
1.40 
1.52 
1.80 
1.95 
1.67 

4.91 
2.66 
5.21 
5.24 
1.68 
1.84 
1.74 
1.61 
1.70 
2.18 
2.18 
1.92 

A. 

PebnuirT 

B. 

JSS!^;:::::. :.:.:::::. :::::::::::.:. 

B. 

ApriL 

B. 

mSth::::::::::::::: 

A. 

SS:::::::::::::::::::::::::::::::::::: 

A. 

Jnjy 

A. 

SSiiti;::::::::::::::::::::::::;::::::: 

A. 

St^vmber. 

A. 

Od(^ 

A. 

Norembtf 

A. 

Dtcamber 

A. 

nieyear. 

1,800 

30 

402 

2.42 

82.87 

No^— Estimates  indicate  flow  as  regulated  by  Cranberry  Lake  Dam  and  paper  rnOIs  above  station. 
OSWEGATCHIE   RIVEB  NEAR  OGDENSBUBG,    N.   Y. 

Loeation. — At  steel  highway  bridge  known  locally  as  Eel  Weir  Bridge,  about  1  mile 
below  mouth  of  outlet  of  Black  Lake,  and  5^  miles  above  city  of  Ogdensbuig  and 
mouth  of  river. 

Becords  available.— April  22,1903,  to  December  31, 1913.  Data  published  also  in 
annual  reports  of  the  State  of  New  York  Coneervation  Commission  and  New  York 
State  engineer  and  surveyor. 

Drainage  area. — 1,580  square  miles. 

Ga^.— Chain,  fastened  to  upstream  side  of  the  bridge;  read  daily,  morning  and 
evening,  to  tenths.  Limits  of  use:  Half-tenths  below  6.0  and  tenths  above  6.0 
feet. 

Control.— Practically  permanent.  Channel  rocky  and  partly  artificial,  the  rock 
having  been  removed  underneath  the  bridge  by  blasting  to  increase  the  bridge 
opening. 

Diaohacge  measurementB.— Usually  made  from  the  bridge. 

Begulation.— Two  dams  in  vicinity  of  gage;  one  at  Heuvelton,  about  5  miles  above, 
and  one  at  Rensselaer  Fall,  10  miles  above.  Seasonal  distribution  of  flow  some- 
what affected  by  operation  of  dam  at  Cranberry  Lake. 

Winter  flow. — Dischaige  relation  not  affected  by  ice. 

Tloods. — Hi^est  recorded  stage  of  flood  of  March,  1913,  occujTed  on  afternoon  of 
March  31,  the  gage  height  being  9.9  feet,  and  the  corresponding  discharge  approxi- 
mately 18,000  second-feet,  or  11.4  second-feet  per  square  mile  of  drainage  area. 

Aeooraoy.— Rating  curve  fairly  well  defined;  open-water  curve  used  throughout 
year. 

Discharge  measurements  of  Oswegatchie  River  near  Ogdensburg^  N.   F.,  in  1913. 


Date. 

Hydrogrephw. 

b^tt. 

Di». 
ohange. 

Date. 

heigllt. 

Dla- 
charge. 

Atis.23* 

C.  B.DeGolyar 

do 

Q.H.Canfleld 

Feet. 
4.M 

4.63 
6.62 

5«.^ 

411 
3,760 

Oot.  31 

Dec.     6 

6 

O.H.Caiifleld 

Feet. 
6.46 
6.89 
6.80 

Sec.-n. 
3,630 

Oct  20 

C.  S.DeOolyer 

^« 

2,380 
2,320 

oMeamireraent  made  by  wading. 
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8XmFAC£  WATBB  SUPPLY,  1913,  PABT  IV. 


Daify  gage  heij^y  in  feet,  of  OtwegatMe  River  near  Ogdmtbvag,  N.  Y.yJ^  19iS, 
[JoMph  H.  La  RoA,  ol»arr«.) 


Diflr. 


1 

6.1 

2 

6.2 

8 

6.2 

4 

6.6 

S 

7.0 

6 

7.0 

7 

7.0 

8 

7.1 

9 

7.0 

10 

7.0 

11 

7.0 

12 

7.0 

13 

7.0 

14 

7.2 

15 

7.2 

16 

7.2 

17 

7.2 

18 

7.5 

10 

8.2 

20 

8.7 

21 

9.2 

22 

9.4 

28 

9.4 

24 

9.4 

26 

9.2 

26 

9.1 

27 

8.7 

28 

8.5 

29 

8.2 

80 

7.9 

» 

7.6 

Jto.     FM>.     ICar.     Apr.     May.    June.    July.    Aug.    Sept     Oct     Nor.     Dee. 


7.5 
7.4 
7.2 
7.1 
7.0 

6.7 
6.6 
6.2 
6.2 
6.1 

6.0 
6.0 
5.9 
5.8 
5.7 

5.6 
5.6 
5.6 
5.4 
5.4 

5.4 
6.4 
6.5 
5.6 
5.6 

5.5 
5.5 
5.6 


5.6 
5.5 
5.5 
5.5 
5.4 

6.4 
6.4 
5.8 
5.3 
5.3 

5.8 
6.4 
5.4 
6.5 
7.7 

8.3 

8.7 
8.8 
8.8 
8.8 

8.6 
8.4 
8.2 
8.2 
7.9 

8.0 
8.4 
8.8 
9.2 
9.4 
9.8 


9.7 
9.4 
9.2 
9.2 
9.4 

9.2 
9.2 
9.2 
9.0 

8.8 

8.5 
8.2 
8.0 
7.9 
7.6 

7.4 
7.0 
6.8 
6.6 
6.4 

6.4 
6.2 
6.2 
6.0 
5.8 

5.7 
5.7 
5.6 
6.6 
5.5 


6.6 
5.5 
6.4 
4.4 
5.36 

5.8 
5.1 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
4.9 

4.9 

4.9 
4.9 
4.9 
4.9 

4.9    I 
4.9 
4.9 
4.9    I 

4.9    I 


5.85 

5.7 

6.7 

6.7 

6.65 

5.5 

6.6 

5.46 

6.5 

5.5 

5.5 
6.5 
6.6 
5.8 
5.8 

5.8 

5.25 

5.2 

5.2 

6.1 

6.0 
6.0 
6.0 
6.0 
5.0 


4.9  6.0 

4.9    I  4.9 

5.061  4.85 

6.26  !  4.9 

5.5    j  4.9 
5.66 


I 


6.0 
4.9 
4.9 
4.9 
4.9 

4.86 

4.8 

4.8 

4.7 

4.7 

4.7 
4.7 
4.7 
4.7 
4.7 

4.7 
4.7 
4.7 
4.7 
4.7 

4.75 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 
4.8 
4.8 
4.8 

4.8 


4.8 

4.7 

4.7 

4.75 

4.7 

4.7 
4.7 
4.7 
4.7 
4.6 

4.6 

4.7 

4.7 

4.65 

4.6 

4.7 
4.6 
4.6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 
4.6 


4.5 
4.6 
4.6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.5 
4.66 

4.6 
4.6 
4.6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.6 

4.7 
4.7 

4.7 
4.7 

4.7 

4.7 
4.7 
4.7 
4.65 


4.6 
4.75 
4.8 
4.8 

4.8 

4.8 
4.8 
4.8 
4.9 
4.9 

4.9 
4.9 

4.8 
4.8 
4.8 

4.8 
4.8 
4.8 
4.8 
5.0 

5.3 
5.4 
6.9 
6.0 
6.1 

6.1 
6.4 
6.6 
6.6 
6.6 
6.5 


6.6 
6.1 
6.1 
6.1 
6.1 

6.0 
5.9 
6.9 
5.6 
6.0 

6.2 
6.2 
6.4 
6.5 
6.6 

6.5 
6.6 
6.2 
6.1 
6.2 

6.2 
6.5 
6.6 
6.6 
6.4 

6.4 
6.4 
6.4 
6.4 
6.2 


6.1 
6.0 
6.0 
6.1 
6.0 

5.9 

6.91 

6.0 

6.*» 

6.9 

5.9 
5.9 
5.8 
5.9 
5.9 

5.9 

6.0 

5.95 

5.8 

5.9 

6.0 

5.96 

5.85 

5.8 

5.8 

5.6 

5.76 

5.66 

5.6 

5.55 

5.5 


Note.— DIaoharge  relatloo  not  affected  by  ioe. 

Daxly  discharge,  in  second-feet ,  ofOstoegatckie  River  near  Ogdensburg,  N.  T.yfor  191S. 


Day. 


3,730 
4.020 
4,020 
5,180 
6,360 

6,360 
6.360 
6,660 
6.360 
6,360 

6,360 
6,360 
6,360 
6.960 
6,960 

6,960 
6.960 
7,860 
9,960 
11,500 

13,000 
13,600 

23 '13,600 

24 13.600 

26 13,000 


L. 
2.. 
8.. 
4.. 
6.. 

6.. 
7.. 
8.. 
9.. 
10., 

U.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22. 


Jan.     Feb.     Mar.     Apr.     May.    Jane.    July.    Aof.    Sept     Oct.     Nor.     Daa 


26.. 
27.. 
28.. 
29.. 
30.. 
81. 


12,700 
11,500 
10,900 
9,960 
0,060 
8,150 


7,850 
7,650 
6.060 
6,660 
6,360 

5,480 
4,800 
4,020 
4,020 
3,730 

3,440 
3,440 
3,160 
2.890 
2,640 

2,400 
2,400 
2,400 
1,070 
1,970 

1,970 
1,070 
2,180 
2,400 
2,400 

2.180 
2,180 
2,180 


2,180 
2,180 
2,180 
2,180 
1,070 

1,070 
1,070 
1,770 
1,770 
1,770 

1,770 
1,070 
1,070 
4,800 
8,450 

10,300 
11.600 
11.800 
11,800 
11,800 

10,000 
10,600 
0,060 
0,060 
0,060 

9,360 
10,600 
11,800 
13,000 
13,600 
14,000 


16,600 
14,800 
13.800 
13.800 
14.800 

13.800 
13.800 
13.800 
12,800 
11,800 

10,500 
0,210 
8,400 
8,020 
6,940 

6,260 
5,010 
4,460 
3.030 
3,440 

3,440 
2,000 
2,000 
2,560 
2,100 

1,970 
1,070 
1,790 
1,700 
1,620 


1.620 
1.620 
1,450 
1.450 
1,370 

1,290 
000 
850 
850 
850 

850 
850 
850 
850 
720 

720 
720 
720 
720 
720 

720 
720 
720 
720 
720 

720 

720 

920 

1,220 

1,620 

1,880 


2,260 
1,070 
1.970 
1,970 
1,880 

1,620 
1.620 
1,540 
1.620 
1,620 

1,620 
1,620 
1,620 
1,290 
1,200 

1,200 
1,220 
1,140 
1,140 
000 

850 
850 
850 
850 
850 

850 
720 
660 
720 
720 


860 
720 
720 
720 
720 

660 
600 

600 
490 
400 

400 
400 
490 
490 
400 

490 
400 
400 
400 
490 

545 
600 
600 
600 

600 

600 
600 
600 
600 
600 
600 


600 

400 
400 
545 
400 

400 
400 
400 
400 
300 

390 
400 
400 
440 
880 

490 
300 
390 
300 
300 

390 
390 
880 
390 
390 

390 
390 
890 
390 
390 
390 


300 
800 


390 

390 
300 
300 
300 
345 

300 
880 
300 
390 
390 

300 
300 
880 
300 
300 

390 
400 
400 
400 
400 

400 
400 
400 
400 
440 


546 
600 
600 
600 

600 
600 
600 

720 
720 

720 
720 
600 
600 
600 

600 
600 
600 
600 
850 

1,200 
1.450 
2,360 
2,660 
2,770 

2,770 
3.440 
8,030 
3.030 
3,030 
8,660 


3,930 
2,770 
2,770 
2,770 
2,770 

2.660 
2.360 
2.300 
1,790 
2,660 

2.000 
2.000 
3,440 
3,680 
3,680 

3,680 
3,680 
2,090 
2,770 
2,000 

2,090 
3.680 
3,030 
3,030 
3,440 

3.440 
3,440 
3.440 
3.440 
2,000 


2,770 
^660 
2.660 
2,770 
2,560 

2,360 
2.460 
2,560 
2.360 
2,380 

2.360 
2,360 
2,160 
2,360 
2,360 

3.860 
2,660 
2,400 
2.160 
2,360 

2.560 
2,460 
2.200 
2.160 
2.160 

1,790 
2,000 
1.880 
1,790 
1,700 

i,a» 


Note.— Dtsctaarge  measurements  made  during  1013  indicate  a  change  in  rating  oorve;  new  oorra  la  need 
>wginning  Apr.  1, 1013. 
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Monthly  dikharge  of  Oiwegakkie  River  near  Ogdenaburg,  N,  Y.^/or  191S. 
[Drainage  area,  1,680  square  mltos.] 
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Dlaehaige  In  seocmd-feet. 

RuiH)ff 
(depth  In 
moneson 
drainage 
area). 

Month. 

ITAvfrnnm 

JftOUURUtts 

Mean. 

Per 
square 
mile. 

Aocu« 
racy. 

TamiarT 

13,600 

7,860 

14,900 

16,600 

1880 

2,360 

860 

600 

4B0 

8,930 

3,930 

2,770 

3,730 

1,970 

1,770 

1,620 

720 

660 

490 

390 

300 

390 

1,790 

1,620 

8,410 

8,630 

7.090 

7,640 

992 

1,310 

681 

436 

406 

1,440 

3,140 

2,300 

6.32 

2.30 

4.40 

4.84 

.628 

.829 

.368 

.276 

.258 

.911 

1.99 

1.46 

6.13 
2.40 
6.18 

•:S 

.92 
.42 
.32 
.29 
1.06 
2.22 
1.68 

B. 

Mn^. 

C. 

KS!!^:::::. ::::.:::::::;;::;:::::... 

B. 

ApriL 

B. 

i6y!;:; 

C. 

JSe:::::::::. :::::::.:::::::::::. ::..:. 

B. 

July 

B. 

B. 

Seonwibcr 

B. 

On^flr 

B. 

NoYembcr 

B. 

Pvnnphn'. 

B. 

The  year 

16,600 

300 

3,110 

1.97 

26.73 

RAQUBTTE  BIYISB  AT  PIBBOEFIELD,   N.   T. 

Location. — ^About  three-fourthB  of  a  mile  above  head  of  Black  Rapids  and  hialf  a 
mile  below  dam  of  International  Paper  Co.  at  Piercefield. 

Beoords  available.— August  20,  1908,  to  December  31,  1913.  Data  also  in  annual 
reports  of  the  State  of  New  York  Conservation  Commission  and  the  New  York 
State  engineer  and  surveyor. 

Drainage  area. — 723  square  miles. ' 

Oage. — Stevens  automatic  gage  installed  in  1912.  Limits  of  use:  Hundredths  below 
3.5,  half -tenths  from  3.5  to  7.5,  and  tenths  above  7.5  feet.  August  20,  1908,  to 
September  3, 1910,  vertical  staff  fastened  to  a  large  pine  stump;  September  4  to 
December  31,  1912,  chain  gage  fostened  to  same  stump.  Datum  of  chain  gage 
lowered  2  feet  January  1,  1911.  Automatic  gage  is  in  galvanized  sheet-iron 
house,  4  feet  by  6  feet  (inside  dimensions),  and  is  set  over  a  concrete  well  3}  feet 
square  (inside  dimensions)  and  15  feet  deep.  Well  connected  with  river  by  a 
4-inch  cast-iron  pipe  60  feet  long.  A  shear  gate  valve  is  set  at  inner  end  of  pipe 
for  use  in  cleaning  well.  Outer  end  of  pipe  terminates  in  a  concrete  box  1  foot 
square  (inside  dimensions),  connected  with  river  by  three  small  intake  pipes  2 
inches  in  diameter,  with  outer  ends  screened.  The  special  construction  was 
.  considered  necessary  to  keep  wood  pulp  out  of  intake  pipe. 

ControL— Head  of  Black  Rapids.  Channel  opposite  gage  is  a  deep  pond  in  which 
velocity  is  imperceptible. 

Diaehar^  measurementB. — ^Made  from  cable  just  above  Black  Rapids  at  section 
formerly  used  for  boat  measurements. 

Winter  flow. — Rapids  controlling  stream  at  gage  rarely  freeze;  measurements 
indicate  that  discharge  relation  is  little,  if  any,  affected  by  ice.  Open-water 
rating  curve  usually  applicable  throughout  year. 

Begolation. — ^Low-water  flow  controlled  by  dam  of  International  Paper  Co.,  but 
mill  is  usually  run  for  24  hours  each  day,  except  Sundays.  Numerous  lakes  in 
upper  part  of  drainage  basin  afford  considerable  storage,  most  of  which  is  con- 
trolled. 

Flooda.— Spring  flood  of  1913  rached  maximum  stage  of  11.68  feet  at  3  a.  m.  April  1, 
as  indicated  by  the  recording  gage;  corresponding  discharge,  7,100  second-feet,  or 
9.8  second-feet  per  square  mile  of  drainage  area. 

1  An  bat  16  square  mitos  meaaured  oa  United  States  Oeologioal  Survey  topographic  atlas  sheets. 
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SURFACE  WATEB  SUPPLY,  1913,  PABT  IV. 


AoounMj.—Batiiig  curve  well  d«iiied.    With  fluctuatioiis  due  to  regulatkm  recorded 

by  automatic  gage,  estimates  are  good. 
Oooperatioxi.— Recording  gage  is  attended  by  an  employee  of  the  IntematioDal 

Paper  Co. 

Diteharge  vMoturtmenti  o/RaquetU  River  at  Piereefidd,  N.  7*.,  in  191S. 


Date. 

HydragnplMr. 

mS^. 

Db. 
ODtfce. 

Date. 

HydragnplMr. 

»S8El 

Dto- 

F«b.  17* 

C  a.  DttOotvw 

6.50 
11.07 
10.10 

8. 64 

aee.Jt. 
1,110 
6,380 

253 

Deo.  10 
11 
80 

C.  8.DeOolyw. 

Aec 
6.31 
6.38 
5.86 

n& 

Apr.    8 
13 

R.  S.  Bmum 

do. 

m 

O.W.  HMtweU 

W.  8.  EartOTly 

W.  8.BMl«l7 

5 

Oct.     1 

•  Oompltto  toe  odtw  tt  g»ce;  eontrol  open. 

Daiiy  gage  height,  in  feet,  o/RaquetU  River  at  Piercefieid,  N,  T.^/or  291S. 
[W.  B.  Oimves,  observer.) 


DV. 

Jto. 

Feb. 

Ite. 

Apr. 

luy. 

Jane. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dee. 

1 

5.0 

5.85 

5.9 

6.8 

5.15 

5.7 
5.7 
6.1 
6.3 
6.3 

6.3 
6.3 
6.7 
6.7 
6.8 

6.8 

6.95 

7.3 

7.1 

7.6 

7.8 
8.0 
8.0 
8.1 
8.1 

8.0 

8.1 
8.0 
7.9 

7.8 
7.7 

7.7 

7.4 

7.45 

7.15 

6.95 

6.6 

6.75 

6.5 

6.5 

6.4 

6.4 
6.0 

5.35 

4.1 

5.35 

5.55 

5.05 

5.0 
5.05 
5.05 
4.15 
4.3 

5.35 

5.0 

5.05 

5.0 

5.1 

11.6 
11.6 
11.5 

**ii.*6* 

10.8 
10.5 

10.3 
10.1 
9.9 
9.3 
0.3 

0.3 
9.0 
8.9 
8.7 
8.3 

8.4 
8.2 
8.1 
8.0 
8.0 

7.8 
7.6 
7.6 
7.5 
7.5 

7.4 

7.3 

7.15 

6.95 

6.85 

6.75 

6.6 

6.6 

6.5 

6.35 

6.0 

6.05 

6.85 

4.8 
4.8 

5.3 
5.15 
8.8 
4.55 

5.15 

5.15 

5.3 

5.0 

5.3 

4.3 

4.3 
5.85 

5.75 
5.65 
5.55 
5.8 

6.0 
5.95 
5.8 
5.0 
6.05 

5.85 

6.3 

6.15 

6.15 

6.35 

5.65 

6.30 

6.1 

5.85 

6.10 

6.0 
6.0 
5.8 
5.8 
5.35 

5.8 

5.6 

5.55 

5.55 

5.55 

5.6 
5.35 
4.3 
5.3 
5.4 

4.95 

4.96 

5.0 

5.0 

4.0 

4.0 

3.87 

4.75 

5.0 

4.75 

4.3 
4.15 
3.57 
8.7 
3.85 

3.66 

4.15 

4.3 

4.3 

4.3 

4.15 

3.75 

4.0 

4.0 

3.50 

2.93 

3.70 

3.04 

4.1 

4.1 

3.9 

3.6 

xoa 

3.64 
8.56 
3.86 

4.1 

4.1 

3.7 

3.76 

8.85 

4.05 
3.83 
4.15 
8.18 
3.84 

3.30 

1.98 

8.95 

8.9 

3.13 

8.37 
3.50. 
1.91 
8.09 
8.13 

3.78 
3.63 
3.31 
2.49 
3.40 
1.82 

1.00 
.88 

.90 
.94 
1.06 

1.38 
1.76 
8.79 
3.91 
3.87 

3.14 
1.88 
1.79 
1.83 
1.88 

3.06 
1.98 
1.96 
3.17 
3.38 

3.36 
3.17 
3.39 
3.33 
8.03 

3.45 
3.5 
3.46 
2.93 
8.07 

2 

3 



4 

5 

6 

7 

5.5 

8 



0 

10 

6.2 

11 

6.2 

12 

6.3 

13 

6.35 

14 

5.9 

14 

5.  OS 

16 

6.1 

17 

6.2 

18 

6.2 

19 

'*5."2  ' 
5.05 

6.75 
6.9 

7.15 

7.45 

7.5 

8.0 

8.5 

9.0 
9.4 
9.9 
10.4 
10.8 
11.3 

6.1 

20 

5.75 

21 

7.0 

4.55 

22 

5>4f 

28 

5.75 

34 

25 

4.5 



5.fi 

26 

5.4 

27 

5.96 

28 

4.4 

20 



5.45 

30 

5.45 

81 

5. 35 

NoTB.— Dlaidiarge  relstkm  not  afleeted  by  ioe.    Oefe  height  oowpated  1 
heights  for  eech  day. 
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STBEAJCS  TBIBUTABY   TO  ST.   LAWBENCE  BIVBB.  93 

DaU^  dMiarge,  in  secondfaei,  o/BaquetU  River  at  PiercefiMy  N,  Y,Jor  191S. 


Di^y. 


Jul 


Feb. 


Apr. 


Mi^. 


Time. 


July. 


Aug. 


fiept. 


Oct. 


Nov. 


Dec. 


1.. 
2.. 
3.. 

4.. 
5.. 

6.. 
7.. 
8.. 
».. 
10.. 

n.. 

13.. 
13.. 
14.. 
15.. 


16.. 
17.. 
18.. 
19.. 

ao.. 

21.. 
22.. 
21.. 
24.. 
25.. 

26.. 
27.. 
28.. 
2B.. 
30.. 
31.. 


1,380 
1,820 
1,360 

hm 

918 
1,»0 

i,aao 

1,490 
1,600 
1,900 

1,630 
1,860 
1,M0 
1,M0 
2,000 

3,020 
2,160 
2,380 
2,200 
2,740 

2,040 
3^140 
3,140 
3,240 
3,240 

3,140 
3,240 
3,140 
3,040 
2,940 
2,840 


2,840 
2,660 
2,600 
2,840 
2,160 

1,810 
1,060 
1,780 
1,780 
1,760 

1,700 
1,<» 


940 
872 


1,020 

516 

1,020 

1,130 

673 

860 
872 
872 
630 
545 

065 
860 
872 
880 
805 

1,000 
1,400 
1,650 
1,080 
2,110 

2,340 
3,600 
3,650 
3,140 
8,640 

4,140 
4,640 
5,060 
5,680 
6,070 
6,510 


6,970 
6,070 
6,010 
6,810 
6,700 

6,600 
6,460 
6,310 
6,080 
5,7^ 

5,500 
5,380 
5,040 
4,380 
4,A70 

4,370 
4,060 
3,«40 
3,780 
3,310 

3,420 
3,210 
3,110 
3,010 

3,<no 

2,810 
2,610 
2,610 
2,510 
2,510 


2,420 
2,320 
2,180 
2,010 
1,030 

1,860 
1,740 
1,740 
1,660 
1,480 

1,320 

1,360 

1»230 

710 

710 

880 
858 
367 
610 
858 


880 
700 
030 
486 

485 

1,230 
1,170 
1,110 
1,060 
1,200 


1,320 
1,200 
1,200 
1,360 
1,350 

1,380 
1,460 
1,420 
1,430 
1,480 

1,110 
1,460 
1,380 
1,230 
1,380 

1,880 
1,320 
1,200 
1,200 
055 

1,200 
1,060 

hm 

1,000 
1,060 

1,080 
005 
485 
880 
080 


770 
770 
700 
790 
750 

760 


790 
600 

485 

470 
124 
330 
381 

886 
470 
486 
485 

485 

470 
893 
436 
425 
126 

172 
130 
101 
465 

455 
395 


313 
176 
132 
800 
101 

466 
455 

880 

146 


440 
155 
470 
218 
00 

86 
64 
410 
305 
206 

237 
126 
68 
200 
206 

140 
120 

87 
115 
105 

56 


15 
11 
12 
13 
18 

27 
53 
151 
160 
102 

81 
57 
54 
57 
61 

74 

68 
68 
83 
80 


83 
04 
08 
188 

276 
288 
270 
173 
107 


1,030 


500 


2,000 


1,450 

1,450 
1,530 
1,480 
1,260 
1,350 

1,380 
1,450 
1,450 
1,380 
1,170 

610 
1,000 
1,170 
1.060 


080 

1,200 

555 

1,000 

1,000 

955 


McMB.-'J>lMlMne  Mar.  tt-^  and  Apr.  4-7.  estimated.    Disdiaive  Feb.  13-26  and  Oot  1  to  Deo.  9,  esti- 
mated by  eooqmrwm  wiOi  leoords  of  flow  at  Museiia  Sprixigs. 

MonMy  dMmge  o/RaquetU  River  at  Piercefield,  N,  T.Jcr  191S. 
(J^alBarfe  vea,  723  square  mflas.] 


Disohaige  in  second-feet 

RunH»ff 
((topthin 
mcheson 
drainage 
area). 

Month. 

If  ^f  Imnin , 

Ifffnlmnm. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

January 

3,240 
2,840 
6,510 
6,970 
2420 

790 
470 
288 

018 
872 
515 
2,510 
485 
485 
124 
56 
11 

3,100 

1,540 

2,170 

4,600 

1,240 

1,100 

474 

220 

101 

411 

1,200 

1,220 

3.03 
2.13 
3.00 
6.36 
1.72 
1.65 
.666 
.304 
.140 
.560 
1.74 
1.60 

3.48 

2.23 

3.46 

7.10 

1.08 

L84 

.76 

.35 

.16 

.66 

1.04 

1.95 

A. 

wSS^. 

B. 

itoS!^::::::::. :.:.:::::::::::::::::: 

A. 

April 

A. 

M^:::::       ..          . 

A. 

jme.....:::.: : :...:::. 

A. 

July 

B. 

AogDst 

B. 

flfiptfinber 

C. 

oSKtT..::..: 

D. 

NovffB^fr.... 

P. 

nfmnbflr 

B. 

*               * 

The  year 

6,070 

11 

1,380 

1.01 

35.99 

Non.— Bfltimatea  indicate  flow  as  regulated  by  paper-mill  dam  and  numerous  lakes  immediately 
above  the  statloo.    See  footnote  to  teble  ctf  daily  disoharge. 
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94  SURFACE   WATER  SUPPLY,  1913,  PART  IV. 

RAQUETTE   RIVER  AT  MA88ENA   SPRINGS,   N.   T. 

liocatioii.— At  hi^way  bridge  at  Maasena  Springs,  N.  Y.,  1,000  feet  above  New  Yori^ 
Central  &  Hudson  River  Railroad  bridge  used  for  freight  transfer  from  railroad 
station  to  Massena  power  plant,  8  miles  below  Raymond  ville,  and  10  miles  above 
mouth  of  stream. 

Beeords  available.— September  21,  1903,  to  October  17,  1903;  April  9,  1904,  to 
December  31,  1913.  Data  also  in  annual  reports  of  the  State  of  New  York  Con- 
servation Commission  and  the  New  York  State  engineer  and  surveyor. 

Drainage  area. — 1,170  square  miles. 

Oa^. — Chain  gage  on  concrete  bridge.  Original  gage,  a  vertical  staff  on  sUme  wall 
on  left  bank  about  50  feet  upstream  from  present  bridge,  was  replaced  by  standard 
chain  gage  August  16, 1906,  fastened  to  an  old  highway  bridge  just  above  present 
bridge.  Chain  gage  was  set  at  datum  1.00  lower  than  that  of  the  staff  gage  to 
avoid  negative  readings.  Chain  gage  reset  in  present  position  February  2,  1912, 
at  such  a  datum  that  readings  should  be  comparable  with  those  at  the  old  hi^way 
bridge.  Crage  read  daily,  morning  and  evening^,  to  half-tenths.  Limits  of  use: 
Hundredths  below  1.5,  half-tenths  from  1.5  to  2.5,  and  tenths  above  2.5  feet. 

Control. — ^Fairly  permanent.    Bed  of  river  of  coarse  gravel  and  small  bowlders. 

Discharge  measurements.—Made  from  new  bridge  to  which  gage  is  attached; 
formerly  made  from  old  hi^way  bridge. 

Begulation. — Operation  of  a  number  of  power  plants — ^usually  run  for  24-hour  power 
but  closed  on  Stmdays— above  station  has  marked  effect  on  low-water  dischaige. 
Effect  of  Sunday  closing  is  apparent  in  the  stream  for  several  days. 

Winter  flow. — Discharge  relation  not  seriously  affected  by  ice  during  the  very  mild 
winter  of  1912-13. 

Bloods.—Maximum  stage  of  spring  flood  of  1913,  as  determined  from  high-water 
marks  by  engineers  of  the  Geological  Survey,  was  at  gage  height  14.2  feet  and  noted 
by  the  gage  observer  between  9  and  11  a.  m.  March  31.  Corresponding  discharge, 
approximately  16,500  second-feet,  or  14.1  second-feet  per  square  mile  of  drainage 
area. 

Accuracy.— Conditions  are  fair  at  the  new  bridge,  but  the  rating  curve  has  changed 
somewhat.  Determinations  of  monthly  dischaige  for  low-water  periods  considered 
erroneous  because  of  artificial  regulation  of  flow. 
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DMnarge  tnetuuremenU  c/RaqueUe  River  at  Mauma  Springs ,  N.  T.y  in  191S. 


Date. 

HydFOfl^ldicr. 

taSSSl 

Dto- 
obaiise. 

Date. 

h^t. 

Dia. 
oharge. 

Apr.    6 
Apr.    0 

R.S.  Barnes 

Ftet. 

13.  ao 

13.25 
7.38 
1.54 

See.n. 

14.  WO 

14,900 

5,740 

204 

Aug.  2»i 

Deo.    8 

0 

C.S.DeOolyer 

do 

Feet, 
1.55 
3.85 
4.30 

'"■k 

do            

1,010 

17 
A11C.O1 

do 

C.8.DeQoly«r 

do 

2,270 

•  HeaaoraiieDt  made  by  wading. 

Daiiy  gage  height^  in  feel,  o/Raquette  River  at  Matsena  Springe,  N.  Y.,for  191S. 

[F.  L.  Baboook,  obeerver.) 


D»y. 

Jan. 

7^. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dee. 

I.... 

5.2 
5.2 
5.8 
7.0 
7.0 

5.8 
5.8 
5.7 
5.5 
5.8 

5.8 
7.0 
7.3 
7.7 
7.4 

7.5 
7.0 
8.0 
8.8 
0.8 

10.2 

ia3 

10.2 
10.1 
0.8 

0.5 
0.0 
8.8 
8.7 
8.4 
8.2 

8.0 
8.0 
7.8 
7.8 
7.5 

7.4 
7.4 
7.2 
7.0 
5.8 

5.8 
5.6 
5.2 
5.2 
5.0 

5.0 
6.8 
5.0 
5.0 
6.0 

6.8 
6.8 
6.7 
6.5 
6.8 

6.4 
6.4 
6.4 

6.6 
6.4 
6.4 
6.4 
6.5 

6.4 
6.4 
6.2 
6.4 
6.4 

6.6 
6.5 
6.5 
6.8 
5.2 

7.2 
8.5 
0.0 
0.0 
0.2 

0.5 
0.8 
0.0 
10.0 
10.0 

0.0 
10.0 
10.0 
10.1 
'10.8 
12.8 

11.1 
11.3 
11.5 
12.5 
13.6 

12.8 
11.7 
10.5 
0.5 
0.2 

0.1 
8.8 
8.2 
7.8 
7.1 

7.0 
5.8 
5.5 

5.4 
5.2 
5.2 
5.1 
5.0 

6.7 
6.5 
6.4 
6.4 
6.2 

6.0 
4.0 
4.5 
4.5 
4.4 

4.2 
4.2 
4.0 
4.0 
3.8 

3.5 
3.5 
3.5 
3.4 
3.4 

3.3 
3.3 
8.2 
3.1 
3.0 

2.8 
2.8 
2.5 
2.5 

2.8 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

1.40 
1.80 
l.« 
1.26 
1.20 

1.16 
1.00 
1.06 
1.10 
1.20 

1.30 
1.60 
1.50 
1.46 
1.40 

1.56 
1.56 
1.70 
1.56 
1.46 

1.60 
1.50 
1.36 
1.36 
1.10 

1.10 
1.10 
.85 
1.80 
1.50 

.86 
1.06 
1.00 
2.00 

.80 

1.46 

2.00 

3.6 

2.0 

3.4 

4.2 
4.0 

3.8 
3.8 
3.8 
4.7 

3.0 
3.2 
3.6 
3.7 
3.5 

3.4 
3.5 
3.5 
3.2 
3.5 

4.0 
3.8 
3.8 
3.5 
3.4 

4.2 

4.3 
4.3 
4.2 
4.3 

4.5 
4.7 
4.6 
4.0 
4.8 

4.8 
6.0 
4.7 
4.8 
6.0 

4.8 

2 

4.8 

% 

4.0 

4 

4.2 

5 

4.4 

6 

4.4 

7 

4.5 

4.0 

9 

3.5 

10 

4.4 

a 



4.6 

u 

4.4 

13 

..::::: 

1.86 
1.86 
1.86 

1.06 
2.06 
2.16 
2.0 
2.1 

2.2 

2.1 

2.2 

2.05 

2.0 

2.05 
1.8 
1.7 

4.5 

14 

4.7 

15 

4.6 

16 

46 

17 

i.76* 
1.66 
1.06 
1.06 

1.66 
1.7 
1.66 
1.56 
1.85 
1.5 

1.40 
1.36 
1.60 
1.20 

.90 
1.15 
1.45 
1.55 
1.65 

1.60 
1.55 
1.26 
1.15 
1.36 

6.6 

18 

45 

W 

5.0 

» 

6.8 

11 

6.5 

S 

5.4 

a ::;: 

6.7 

M 

5.8 

% :;■ 

5^8 

% 

5.0 

r 

5.4 

% : 

5.4 

% :.:. 

6.0 

ao 

6.8 

31 :::.;: 



NoiE.— ThJs  dinhaige  relatioo 
•Dd  July  28  to  Aug.  21,  iDdusive.  (Hnltted 
records  tnm  automatlo  gage  at  Fieroefleld. 


prior  to  Jolyl,  1013,  compare  w«ll  with  reoords  from  aai 
Bie  aeeora^  oohmm  In  table  of  mootbiy  dieohaige. 


affected  by  kse  Dec.  17-31.  Gage  heights  June  1  to  July  13 
Dause  of  errors  of  observation  discovered  by  comparison  with 
Newgagereaderemployedbegfamlng8ept.l7,10l3.  Recofds 
-  gagTatPiecSiadiuid  are  probably  reliable. 
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Dttil^  ditckarge,  in  9§ooni.fml,of  Bmqum€  Bimer  mt  Mauwrn  Spnngi,  N,  Y.^far  2923, 


Dsy. 


1. 
a. 
s. 

4. 

6. 

6. 
7. 
8. 
0. 
10. 

11 
13. 
13. 
14. 
15. 

Id. 
17. 
18 
19. 
90. 

21 
23 
28 
34 
25. 

35. 
27 
38. 
30. 

ao. 

31. 


Jan. 


4,300 
4,300 

6,oao 

6,370 
6,370 

5,oao 

5,030 
4,000 
4,770 
6,030 

5,030 
5,370 
5,540 
6,180 
6,780 

6,0«0 
6,450 
6,500 
7,030 
0,870 

0,910 
10,100 
9,910 
9,750 
9,370 

8,960 
8,060 
7,750 
7,600 
7,160 
6,870 


F0b. 


6,590 
6,590 
6,810 
6,310 
6,0«0 

6,780 
5,780 
5,630 
5,370 
5,000 

5,030 
4,650 
4,300 
4,300 
4,070 

4,070 
3,850 
4,070 
4,070 
3,960 

8,850 
3,850 
8,740 
8,630 
8,310 

8,410 
8,410 
8,410 


lUr. 


3,530 
3,410 
8,410 
8,410 
S,6H> 

3,410 
8,410 
3,310 
3,410 
3,410 

8,630 
8,6S0 
3,6S0 
3,850 
4,300 

5,530 
7,450 
8,060 
8,060 
8,850 

8,960 
9,370 
9,430 
9,590 
9,590 

9,430 
9,590 
9,590 
9,750 
10,900 
14,100 


Apr. 


11,400 
11,700 
13,300 
13,800 
15,800 

14,100 
13,300 
10,600 
8,960 
8,350 

8,300 
7,750 
6,870 
6,810 
5,370 

5,340 
4,980 
4,730 
4,860 
4,730 

4,470 
4,380 
4,380 
4,110 
8,900 

3,650 
3,540 
3,330 
8,330 
8,100 


May. 


2,800 
2,700 
2,480 
2,480 
2,200 

2,110 
2,110 
l,fliO 
1,S00 
1,750 

1,580 
1,560 
1,580 
1,430 
1,430 

1,840 
1,340 
1,200 
1,180 
1,110 

970 
970 
880 
830 
970 

1,110 
1,110 
1,110 
1,110 
1,110 
1,110 


July. 


396 
895 
805 

445 

406 
650 
470 
590 

680 
520 
580 
495 
470 

495 
370 
330 


Aug. 


345 
300 
98 
98 

360 
330 
360 
800 
396 
380 


Sept. 


300 

170 
330 
155 
140 

136 
85 
98 
100 
140 

170 
340 
380 
290 
200 

200 
200 

185 
240 
140 

68 
126 
230 
260 
260 

240 
200 
155 
125 
185 


Oct. 


300 

800 
820 
800 
230 

340 
380 
185 
185 
UO 

110 
110 
53 
870 
380 

53 

96 
85 
470 
45 

330 

470 

1,500 

1,040 

1,430 

3,110 
1,080 
1,750 
1,750 
1,750 
3,590 


Nov. 


1,840 
1,300 
1,600 
1,600 
1,580 

1,430 
1,580 
1,580 
1,360 
1,580 

1,080 
1,750 
1,750 
1,560 
1,<90 

3,U0 
3,300 
3,300 
3,110 
3,300 

2,400 
2,590 
2,390 
2,700 
2,690 

2,690 
2,800 
2,590 
2,690 
2,800 


Dee. 


9r«0 
3,fl00 
2,7S0 
3,110 
3,390 

3,390 
3,490 
1,990 
1,500 
2,390 

3,390 
2,390 
3,490 
2,600 
8,300 

3,300 


Nor.— Dischim  carve  slightly  chaofed  by  flood  of  March,  1013.  New  rating  table  oaed  begtaming 
Apr.  1, 1913.  Discharge  during  February  may  be  sli^tly  laine  oo  aoooont  of  ioe.  Dieoharge  Dec.  17-3! 
etiimatad  at  1.660  second-feet  by  comparison  with  records  ofRaqoatle  River  at  PtorceAeki.  See  foot- 
Dole  to  table  of  daily  gi^eheighis. 

Monthlf  ducharge  o/RaqueUe  River  at  Mamena  8pnng$,  N.  T.,/or  2923. 
(Drainage  area,  1,170  square  mOes.] 


Discharge  m  secood-fset 

Rnn-off 

drainage 
area). 

Month. 

il^fUTi't^Tn  1 

jg  iP  'ntn  i^ , 

Mean. 

Per 
square 
mUew 

Acca. 
r^jy. 

lanotfy. . .       

a,8w 

4,300 
8,810 
8,310 

6^690 
4,610 

7,190 

1,640 

1480 

669 

359 

180 

666 

3,040 

3,030 

6.73 

8.97 

5.M 

6.16 

1.82 

1.26 

.563 

.307 

.154 

.569 

1.74 

1.73 

6.60 

4.13 

6.89 

6.86 

l.tt 

1.41 

.66 

.85 

.17 

.66 

1.94 

1.99 

3 

FM>ruary 

Q 

JSSS!?.::::::::;:::. ::;:::::;;::;::::: 

B 

April 

A 

1^.....:... 

B 

Jmie  .    .    -             .    r    .    -    r    ,   . ,   .    ,    ,    , 

c 

July 

^ 

c 

c 

SeMember 

360 
3,590 
^800 

68 

63 

1,360 

B 

October 

B 

B 

December. 

c 

The  year 

15,300 

53 

2,820 

2.41 

82.67 

Non.— Discharge  for  periods  for  which  estimates  of  daily  dischaige  are  not  pubUdied  estimated  from 
reoocdt  of  How  at  PieSeflad,  N.  Y. 
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ST.   BEOIS  BIVEB  AT  BBASHEB  OENTEB,   N.    T. 

Locatioii. — ^At  steel  highway  bridge  in  village  of  Bradier  Center,  5  miles  downstream 
from  Brasher  Falls,  6^  miles  below  jtmction  of  East  and  West  branches  of  St.  Regis 
River,  and  about  12  miles  above  mouth. 

tBecordfl  available.— August  22, 1910,  to  December  31,  1913. 

Drainage  area. — 621  square  miles  (measured  on  post-route  map). 

Gage. — Chain,  fastened  to  downstream  side  of  bridge;  read  daily,  morning  and  even- 
ing, to  quarter-tenths.  Limits  of  use:  Hundredths  below  4.5,  half-tenths  from 
4.5  to  6.0,  and  tenths  above  6.0  feet. 

Control. — Probably  permanent.  Channel  very  rough;  composed  of  gravel  and 
large  bowlders. 

Discharge  measurements. — At  low  stages  made  by  wading  at  section  about  500 
feet  above  bridge;  at  high  stages  made  from  bridge. 

Winter  flow. — Dischaige  relation  affected  by  ice. 

Floods. — Spring  flood  of  1913  reached  gage  height  7.3  feet  March  27,  as  recorded  by 
the  morning  and  afternoon  readings  of  observer.  Corresponding  discharge,  approx- 
imately 9,000  second-feet,  or  14.5  second-feet  per  square  mile  of  drainage  area. 

Accuracy. — Rating  curve  well  defined.    Estimates  good. 


Discharge  measuremenU 

of  St.  Regis  River  at  Brasher  Center,  N.  T. 

in  191S. 

Dtte. 

h^V 

Di9. 
charge. 

Date. 

Hydrographer. 

.  Qace 
height. 

Di9. 
charge. 

Feb.  2Sa 

C.  8.  DeOolyer 

R.  8.  Barnes 

Feet. 
7.24 
0.60 
«.89 

3,000 
6,440 

Apr.  18 

Aug.  216 

216 

R.  8.  Barnes 

Feet. 
6.20 
3.86 
3.86 

n«« 

Mar.  17 

C.  8.  DeOolyer 

do 

170 

Apr.    4 

do 

171 

a  Measarement  made  under  complete  ioe  cover. 


6  Measurement  made  by  wading. 


Daily  gage  height ,  in  feet,  of  St.  Regis  River  at  Brasher  Center,  N.  Y.,for  191S. 
[Joseph  Vanler,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

,Nov. 

Dec. 

1 

5.7 

6.45 

6.35 

6.0 

6.6 

5.65 

6.1 

6.6 

7.0 

7.5 

8.0 
7.3 
7.8 
8.3 
8.0 

7.6 
8.1 
0.3 
8.6 
8.4 

8.6 
8.0 
7.6 
7.3 
6.6 

6.3 

5.06 

5.0 

6.0 

6.0 

6.05 

5.65 
5.75 
6.0 
5.06 
6.0 

6.3 
6.6 
6.5 
6.6 
6.8 

7.0 
7.3 
7.2 
7.« 
7.3 

7.3 
7.3 
7.4 
7.4 
7.4 

7.8 
7.2 
7.2 
7.4 
7.2 

7.2 
7.1 
6.8 

6.8 
6.6 
6.7 
7.0 
7.2 

6.0 
6.8 
6.0 
6.0 
7.1 

7.2 
7.6 
8.4 
10.0 
11.1 

10.8 
0.6 
0.1 
0.0 
8.6 

8.4 
7.2 
6.2 
6.1 
6.3 

6.6 
7.3 
7.2 
7.1 
7.1 
7.0 

6.5 
6.3 
5.8 
6.8 
7.1 

6.8 

6.4 

6.0 

5.75 

6.55 

6.65 

5.65 

5.55 

5.4 

5.25 

6.3 
5.2 
5.2 
5.2 
5.15 

5.2 
5.15 
5.2 
5.2 
5.1 

5.05 
4.95 
4.0 
4.0 
5.0 

5.0 
4.85 
4.55 
4.40 
4.42 

4.45 

4.6 

4.6 

4.5 

4.5 

4.5 

4.45 

4.55 

4.42 

4.40 

4.45 
4.55 
4.55 
4.6 
46 

4.6 
4.6 
4.7 

4.8 
4.8 

4.7 
4.7 
4.8 
6.15 
5.35 
6.25 

4.95 

4.8 

4.7 

4.7 

4.7 

4.65 
4.65 
4.0 
4.0 
4.8 

4.75 

4.8 

4.7 

4.6 

4.42 

4.40 
4.29 
4.19 
4.32 
432 

4.30 
4.31 
4.24 
4.22 
4.22 

4.24 
4.26 
4.26 
4.30 
4.30 

4.26 
4.20 
4.18 
4.14 
4.10 

4.12 
4.14 
4.18 
4.15 
4.18 

4.10 
4.15 
4.18 
4.12 
4.12 

4.15 
4.15 
4.10 
4.12 
4.08 

4.08 
4.10 
4.02 
4.02 
4.08 

4.08 
4.02 
4.08 
4.10 
4.18 
4.15 

4.12 

4.08 
3.98 
4.10 
4.08 

4.20 
4.22 
4.20 
4.12 
4.05 

4.08 
4.08 
4.02 
4.02 
4.01 

4.02 
4.01 
3.95 
3.95 
3.92 

3.90 
3.84 
3.86 
3.85 
3.81 

3.89 
3.95 
4.04 
4.04 
4.01 
3.09 

3.82 
3.84 
3.90 
3.90 
3.82 

3.84 
3.81 
3.81 
3.84 
3.85 

3.84 
3.82 
3.90 
3.90 
3.89 

3.86 
3.82 
3.92 
3.92 
8.96 

4.00 

4.15 

4.3 

4.32 

4.32 

4.22 
4.12 
4.06 
4.05 
4.02 

4.05 
4.12 
4.50 
4.8 
4.85 

4.7 

4.5 

4.38 

4.31 

4.22 

4.18 
4.20 
4.28 
4.28 
4.32 

4.38 
4.30 
4.25 
4.30 
4.38 

5.15 
5.3 
5.3 
5.2 
5.1 

5.1 

5.3 

5.25 

5.2 

5.1 

4.0 

4.0 
4.75 
4.65 
4.55 
4.42 

4.42 

4.5 

4.55 

4.6 

4.8 

5.1 

5.05 

4.0 

4.85 

4.8 

4.7 
4.7 
4.6 
4.5 
5.1 

5.4 
5.3 
5.2 
5.1 
5.1 

5.2 
4.95 
4.9 

4.85 
4.75 

4.66 

2 

4.46 

3 

4.75 

4 

4.9 

5 

4.86 

6 

4.7 

7 

4.8 

8 

4.9 

9 

4.86 

10 

4.7 

11 

4.7 

12 

4.6 

13 

4.66 

14...      . 

4.7 

15 

4.96 

16 

6.15 

17 

4.75 

18 

4.8 

10 

5.25 

20 

4.0 

21 

4.7 

22 

4.6 

23 

4.7 

34 

4.7 

25 ; 

4.6 

26 

4.6 

27 

5.16 

28 ! 

6.0 

29 

5.7 

» 

5.3 

81 

5.36 

_NoTi.— Discharge  relation  aflected  by  ice  during  a  large  part  of  January  and  February,  Mar.  1-22,  and 
I>ec.  27-31.  inclusive. 


56626»— wsp  354—15 
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Doiiy  dMnarffe^  in  ieoond-JeU^  o/8t.  Regit  River  at  Brtuher  Cenier^  N,  Y,,far  1913, 


Dmy. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aa«. 

Sept. 

Oct. 

Nov. 

Dec 

1. 

4,700 
4,040 
2,740 
6830 
7;030 

6,880 
4,860 
2,960 
2,640 
2;  230 

2,430 
2280 
1940 
1,680 

1,760 
1690 
1,690 
i;690 
1,610 

1,690 
1,610 
1690 
1690 
1,430 

1,360 
1,200 
1,130 
1,130 
1,270 


1.270 

690 
642 
661 

690 
638 
688 
688 
688 

638 
690 
690 
661 
642 

690 
690 
690 
742 
638 

742 
742 
860 
990 
990 

860 

860 

990 

1,610 

1,850 

1,680 

1,200 
090 
860 
860 
860 

801 

801 

1,130 

1  180 

090 

925 
090 
860 
742 
661 

642 
446 
360 
472 
472 

454 
463 
407 
892 
382 

407 
423 
423 
454 
454 

423 
876 
362 
335 
308 

822 
835 

862 
842 
862 

808 
842 
862 
322 
822 

842 
342 
308 
322 
296 

296 
308 
258 
258 
296 

296 
258 
296 
308 
362 
342 

322 
296 
235 
308 
296 

87« 
392 
878 
322 
277 

296 
296 
258L 
268 
262 

258 
262 
218 
218 
202 

101 
162 
172 
167 
148 

186 
218 
271 
271 
252 
240 

153 
162 
191 
191 
153 

162 
148 
148 
162 
167 

162 
153 
191 
191 
186 

172 
153 
202 
202 
224 

246 
842 
464 
472 
472 

382 
322 
283 
277 
258 

277 
822 
638 
990 
1,060 

860 
638 
524 
463 
892 

362 
878 
488 

438 
472 

524 
454 

415 
454 

524 

1,510 
1,760 
1,760 
1,590 
1,<30 

1,430 
1,760 
1,680 
1,590 
1,430 
1,130 

1,180 
985 
801 
690 
561 

661 
638 
090 
742 
990 

1,430 
1,350 
1  130 
1060 
990 

860 
860 
742 
838 
1.430 

1,940 
1,760 
1,590 
1,430 
1,430 

1,590 
1,200 
1,130 
1,060 
925 

801 

2. 

MO 

J. 

025 

4. 

1,180 

4. 

1,060 

t, 

800 

7. 

090 

8. 

1,130 

ft. 

1^080 

10. 

800 

IL 

800 

Ml 

742 

u. 

090 

14. 

800 

14. 

1,200 

w. 

1,510 

17. 

•8,900 

925 

w. 

990 

w. 

1,080 

ao. 

1,180 

2L 

860 

». 

742 

28. 

8,740 
8^460 
4;040 

6,060 
7,880 
7,460 
7,080 
7,030 
6,620 

860 

M 

860 

26. 

0906 

742 

2ft. 

638 

27. 

28. 

29 

ao. 

81. 

a  Current-meter  measurement. 

Monthly  discharge  o/SL  Regis  River  at  Brother  Center,  N.  Y.,/or  1913, 
[Drainage  area,  021  square  miles.] 


Month. 


Discharge  in  seoond-feet. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
mcfaeson 
drainage 

area). 


Accu- 
racy. 


January — 
February.., 

March 

Aprfl 

^y 

June 

July 

August 

September. 
October.... 
November.. 
December.. 

They* 


7,030 

1,850 

1,200 

423 

392 

472 

1,760 

1,940 

1,680 


1,130 
542 
360 
258 
148 
148 
277 
661 
590 


3,550 

2,400 

3,430 

2,500 

829 

676 

325 

258 

233 

893 

1,080 

919 


5.72 

3.96 

5.52 

4.08 

1.34 

1.09 

.523 

.415 

.375 

1.44 

1.74 

1.48 


6.60 

4.12 

6.36 

4.50 

1.54 

1.22 

.60 

.48 

.42 

1.66 

1.94 

1.71 


7;880 


148 


1,420 


2.29 


31.15 


Note.— Discharge,  Jan.  1  to  Mar.  22.  estimated  from  two  discharge  measurements  by  comparison  with 
records  of  flow  of  near-by  streams.    Disdiarge  Dec.  27-^1,  estimated  at  760  second-feet. 


DBEB  BIYEB  AT  BRASHER  IRON   WORKS,   N.   T. 

liocatiosu — ^About  1,000  feet  below  steel  highway  bridge  in  village  of  Brasher  Iron 
Works  (railroad  station  is  Ironton)  and  2  miles  above  confluence  of  Deer  River  with 
St.  Regis  River  in  Helena,  N.  Y.  No  important  tributaries  between  gage  and 
mouth  of  river.    A  small  creek  enters  from  left  about  1  mile  above  station. 

Becordft  available.— July  25, 1912,  to  December  31, 1913.  (Records  from  July  25 
to  December  31,  1912,  publi^ed  in  Water-Supply  Paper  324  under  ''Deer 
River  at  Ironton,  N.  Y.") 
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Drainage  area.— 206  square  miles  (measured  on  post-route  map). 

Oage.— Wooden  sloping  gage,  32  feet  long,  reading  from  0.5  foot  to  11.0  feet,  about  1,000 
feet  below  bridge  and  500  feet  below  remains  of  an  old  wooden  dam .  An  auxiliary 
vertical  staff  gage,  £astened  on  upstream  side  of  right  abutment,  is  to  be  used  as  a 
reieteface  in  making  measurements  and  to  determine  effect  of  removal  of  the  dam 
below.  Gage  read  daily,  morning  and  evening,  to  half-tenths.  Limits  of  use: 
Hundredths  below  2.0,  half-tenths  from  2.0  to  3.0,  and  tenths  above  3.0  feet. 

Contzx>L — Gravel  about  300  feet  below  gage;  probably  permanent.  The  stream  bed 
at  the  bridge  is  solid  rock  and  is  smooth. 

Discharge  meaaarementB. — At  medium  and  high  stages  made  from  bridge;  at 
k>w  stages  by  wading  a  short  distance  above  bridge. 

\^ter  flow. — Discharge  relation  affected  by  ice. 

Floods. — Spring  flood  of  1913  reached  gage  height  7.1  feet,  as  recorded  by  observer 
on  morning  of  April  5.  Corresponding  discharge,  approximately  4,500  second- 
feet,  or  21.8  second-feet  per  square  mile  of  drainage  area. 

Accuracy. — Rating  curve  hiily  well  defined. 

Discharge  meaawremenU  oj  Deer  Rivet  at  Brasher  Iron  Works,  N.  F.,  in  19 IS. 


Dftto. 

Hydragrephcr. 

height. 

Dte- 
charge. 

Date. 

Hydiograpfaer. 

hei^. 

Dis- 
charge. 

F^b  26« 

C.  g.  De  Ooly«r. 

R.  8.  Barnes 

Fiet. 
2.78 
2.90 

6.eo 

5.65 

537 
2,530 
2,640 

Apr.  18 

Aug.20» 

20» 

R.S.  Barnes 

Fta. 

2.40 
0.86 
0.88 

^'tJ?' 

Mar.  18 

C.S.  DeOolyer 

do 

21.8 

Apr.    4 

do 

do 

24.0 

a  MeasorenuDt  made  under  complete  ice  cover.  b  Measm^ment  made  by  wading. 

Daily  gage  height,  in  feet,  of  Deer  River  at  Brasher  Iron  Works,  N,  T.,for  19  IS, 
[Alex.  Barlow,  observer.] 


Day. 

Jan. 

Feb. 

Ifar. 

Apr. 

May. 

Jmie. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec 

1 

3.4 
2.0 
3.5 
4.7 

4.2 
3.8 
3.4 
5.2 
6.6 

4.2 
3.6 
3.2 
2.9 
2.7 

2.85 

8.2 

3.1 

2.75 

2.55 

2.4 

2.3 

2.26 

2.4 

2.5 

2.35 

2.15 

2.3 

2.35 

2.2 

2.15 

2.2 

2.1 

2.0 

1.92 

1.86 
1.78 
1.76 
1.67 
1.66 

1.70 
1.52 
1.48 
1.51 
1.50 

1.48 
1.49 
1.48 
1.46 
1.50 

1.52 
1.56 
1.64 
1.70 
1.72 

1.68 
1.78 
1.82 
1,74 
1.76 

1.68 

1.68 

1.90 

2.4 

2.26 

2.1 

L20 
1.96 
1.85 
1.72 
1.68 

1.65 
1.66 
1.72 
1.74 
1.73 

1.64 
1.54 
1.52 
1.42 
1.32 

1.36 
1.41 
1.32 
1.35 
1.29 

1.40 
1.31 
1.15 
1.20 
L28 

1.27 
1.20 
1.24 
1.26 
1.24 

1.18 
1.01 
.98 
.91 
1.05 

1.00 
1.05 
1.06 
1.24 
L12 

1.09 
1.16 
L12 

1.18 
L20 

1.19 
L12 
1.06 
1.10 
1.04 

1.10 
1.12 
1.08 
1.06 
1.14 

1.21 
1.19 
1.18 
1.25 
L22 
1.16 

1.15 
1.14 
1.08 
1.15 
L14 

1.25 
1.16 
1.10 
1.10 
1.09 

1.06 
.95 
1.11 
1.08 
1.06 

1.08 
1.04 
.94 
.80 
.85 

.96 
.96 
.96 
1.10 
1.12 

1.02 
1.15 
1.16 
1.15 
1.16 
1.08 

1.06 
.89 
1.06 
1.06 
1.08 

1.05 
1.04 
1.04 
.92 
.99 

1.02 

:g 

.85 

.98 

1.02 
1.01 
L09 
1.14 
L12 

1.12 
1.25 
1.30 
1.28 
L25 

1.15 
Lll 
1.10 
1.04 
.96 

0.05 
1.14 
1.86 
2.0 
1.75 

1.58 
1.52 
1.40 
1.35 
1.25 

1.25 
1.25 
L34 
1.41 
L30 

L30 
1.35 
1.29 
1.30 
1.48 

2.65 

2.4 

2.1 

1.92 

2.15 

2.05 

2.3 

2.1 

2.0 

1.92 

1.90 

1.75 
1.65 
1.64 
1.61 
L64 

1.60 
L58 
1.50 
1.70 
2.4 

2.2 
2.0 
1.91 
1.85 
1.79 

1.70 
1.60 
1.59 
1.58 
2.6 

2.5 

2.3 

2.65 

2.35 

2.2 

2.0 
1.90 
1.85 
L72 
1.79 

1.88 

2 

1.92 

3 

2.0 

4 

2.8 

6 

2.3 

6 

2.15 

7 

3.6 

2.5 

1.99 

8 

2.0 

9 

2.0 

10 

8.6 

2.0 

U 

1  96 

12 

2.1 

ly. 

1.95 

14 

3.5 

8.0 
6.2 

4.5 
3.3 
2.9 
3.2 
3.2 

3.4 
3.6 
3.2 
3.2 
4.6 

4.6 
5.4 
5.1 
4.2 
5.2 
5.1 

2.26 

15 

2.6 

16 

2.4 

17 

6.8 
6.0 

1.08 

18 

2.1 

19 

2.06 

ao 

2.1 

21 

4.0 

1  80 

22 

1.78 

2S 

1  90 

24 

4.0 

2.1 

25 

L96 

26 

1.75 

27 

L96 

28 

2.8 

2.00 

a» ;; 

2.2 

ao 

2.3 

SI "" 

2.46 

2.06 

Nos.— Disohaige  relatkn  affected  by  loe  Jan.  5  to  Mar.  16  and  Dec  29-31.  inohislve. 
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Daily  discharge,  in  second-feet,  of  Deer  River  at  Brasher  Iron  Works,  N.  T.,for  191S. 


Day. 

Jul 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept, 

Ckst 

Nov. 

Dee. 

1 

704 

484 

754 

1,590 

1,190 
990 

704 
2,090 
3,920 

1,190 
806 
610 
484 
410 

465 
610 
566 
428 
358 

300 
279 
265 
309 
341 

294 
238 
279 
294 
251 

288 
251 
225 
199 
180 

166 
149 
145 
128 
126 

133 

102 
96 

101 
99 

96 
96 
96 
93 
99 

102 
109 
122 
133 
137 

129 
149 
157 
141 
143 

129 
129 
175 
309 
265 
225 

58 

189 
164 
137 
120 

124 
126 
137 
141 
139 

122 
105 
102 
88 
74 

79 
86 
74 
78 
70 

85 
72 
52 
58 
68 

67 
58 
63 
66 
63 

56 

36 
33 
26 
40 

36 
40 
42 
63 

48 

45 
63 
48 
56 
68 

67 
48 
44 
46 
39 

46 
48 
44 
42 
51 

59 
57 
56 
64 
61 
53 

52 
51 
44 
52 
61 

64 
53 
46 
46 
45 

42 
30 
47 
44 
44 

44 

39 
29 
17 
.21 

31 
31 
30 
46 

48 

37 
52 
53 
52 
53 
44 

42 
24 
42 
42 
44 

40 
59 
39 
27 
34 

37 
25 
21 
21 
83 

87 
36 
45 
51 

48 

48 
64 
71 
68 
64 

52 
47 
46 
39 
83 

30 
51 
166 
199 
143 

112 
102 
86 

78 
64 

64 
64 
•  77 
86 
71 

71 
78 
70 
71 
96 

392 
309 
225 
180 
239 

212 
279 
225 
199 
180 
175 

143 
124 
122 
117 
122 

115 
112 
99 
133 
300 

251 
199 
177 
164 
151 

133 
115 
113 
112 
376 

341 
279 
392 
294 
251 

199 
175 
164 
137 
151 

171 

2 

ISO 

3 

ISO 

4 

279 

6 

279 

6 

238 

7 

197 

8 

199 

9 

199 

10 

806 

199 

11 

187 

12 

* 

3as 

13 

187 

14 



265 

15 

373 

16 

309 

17 

T226!::::::: 
3.070  1 

1 

666 
484 
610 
610 

704 
808 
610 
610 
1,500 

1,500 
2,310 
1,980 
1,190 
2,090 
1,980 

194 

18    

235 

19 

212 

20 

, 

225 

21 

153 

22 

149 

23 

' 

175 

24 

1,050  ; 

225 

26 

187 

26 

134 

143 

27 

187 

28 

' 

199 

29 

" 

30 

31 

325 

Monthly  discharge  of  Deer  River  at  Brasher  Iron  WdrkSj  N.  Y,,for  1913, 
[Drainage  area,  206  square  miles.) 


Discharge  In  second-feet 

Run-off 
(depth  hi 
inches  on 
drainage 
area). 

Month. 

Maximum. 

MlnimuuL 

Mean. 

Per 
square 
mile. 

AOCQ- 

racy. 

January. . .  ^ r 

1,000 

693 

955 

624 

138 
95.8 
48.2 
43.2 
42.0 

142 

186 

210 

4.85 
3.36 
4.64 
3.03 
.670 
.465 
.234 
.210 
.204 
.689 
.903 
1.02 

5.59 

3.50 

6.35 

3.38 

.77 

.52 

.27 

.24 

.23 

.79 

1.01 

L18 

D 

Februarv                    . 

D. 

March   '    

D. 

April 

3,920 

309 

189 

64 

64 

68 

392 

392 

375 

180 
93 
52 
26 
17 
21 
30 
99 

143 

B. 

liay 

A. 

June . .  T  T  r  T 

A! 

July        

B. 

August 

B. 

fientember           

B. 

October      

A. 

Novemebr 

A. 

December      

A. 

The  year 

3,920 

17 

347 

1.68 

2183 

Note. — Discharge  Jan.  1  to  Mar.  16  estimated  from  one  discharge  measurement  by  comparison  witb 
records  of  flow  of  near-by  streams.    Discharge  Dec.  29-31  estimated. 
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LAKE   OHAMPLAIN   AND  ITS  TBIBUTARIES. 
BICHBXJEtr  &IVX&  AT  FO&T  MOHTOOMZBT,  BOXTSBS  POINT,  V.  T. 

Location. — Inside  the  fort,  1  mile  northeast  of  village  of  Rouses  Point,  three-eighths 
mile  south  of  the  international  boundary,  and  about  half  a  mile  from  head  of 
Richelieu  River,  the  outlet  of  Lake  Champlain. 

Records  available.— 1875  to  1913.  Data  published  also  in  the  reports  of  the  Deep 
Waterways  Survey  and  annual  reports  of  New  York  State  engineer  and  surveyor. 

Drainage  area. — 7,870  square  miles,  including  436  square  miles  of  water  surface 
(from  annual  report  of  New  York  State  engineer  and  surveyor). 

Gage. — Staff,  read  once  daily  in  the  morning  to  half-tenths.  Elevation  of  gage  zero 
at  Fort  Montgomery,  92.50  feet  above  mean  sea  level;  high- water  level  is  at  ele- 
vation 101.6  feet;  probably  lowest  elevation  recorded  at  Fort  Montgomery  is  91.9 
feet,  November  13, 1908. 

Cooperation. — Gage  heights  observed  under  direction  of  Corps  of  Engineers,  United 
States  Army,  and  reported  weekly  to  United  States  Geological  Survey. 

Daily  gage  height  ^  in  feet,  of  Richelieu  River  at  Fort  Montgomery,  Rouses  Point,  N.  P"., 

for  191S. 


Day. 


JSEL 


Mar. 


Apr. 


May. 


June.      July. 


Aug. 


Sept 


Oct. 


Nov. 


Dec. 


1.. 
2.. 
3.. 
4.. 
5.. 

«.. 
7.. 

8.. 
».. 
10.. 

11.. 
13.. 
13.. 
U.. 
15.. 

16.. 
17.. 
18.. 
19.. 

ao.. 
n.. 

22.. 
28.. 
24., 
25.. 

».. 
27.. 
28.. 
».. 
».. 
31.. 


2.80 


2.70 


2.90 
2.90 
2.80 
2L70 
2.75 

2.70 
2.65 
2.70 
2.65 
2.00 

2.66 
2.60 
2.75 
2.85 
3.25 

3.60 
4.00 
4.20 
4.20 
4.16 

4.30 
4.50 
4.70 
5.30 
4.96 

5.80 
6.10 
6.90 
7.70 
7.90 
7.60 


7.80 
7.50 
7.70 
7.80 
7.80 

7.96 
7.90 
7.86 
7.80 
7.75 

7.90 
7.50 
7.45 
7.40 
7.30 

7.90 
7.00 
7.50 
6.70 
6.50 

6.70 
6.80 
6.50 
6.40 
6.30 

6.15 
6.00 
5.90 
5.75 
5.60 


5.60 
5.50 
5.40 
5.35 
5.30 

5.10 
4.90 
4.80 
4.70 
4.50 

4.40 
4.30 
4.40 
4.10 
4.05 

4.10 
4.00 
3.90 
3.80 
3.75 

3.70 
3.80 
3.60 
3.50 
3.50 

3.50 
3.45 
3.50 
3.35 
3.70 
8.80 


3.80 
3.70 
3.80 
3.00 
3.70 

3.80 
3.40 
3.45 
3.40 
3.40 

3.50 
3.30 
3.50 
3.20 
3.15 

3.06 
3.00 
2.90 
2.95 
2.90 

2.80 
2.75 
2.70 
2.70 
2.60 

2.80 
2.55 
2.45 
2.50 
2.45 


2.40 
2.30 
2.25 
2.30 
2.15 

2.10 
2L00 
1.05 
2.20 
1.90 

1.80 
1.90 
1.95 
1.75 
1.65 

1.65 
1.70 
1.65 
1.60 
L55 

1.60 
1.60 
1.70 
1.50 
L40 

L30 
1.40 
1.35 
1.40 
1.35 
L30 


1.50 
1.40 
1.10 
1.20 
1.30 

1.40 
1.10 
1.30 
1.20 
1.20 

1.05 
1.10 
1.00 
1.10 
LIO 

1.05 
.96 
.80 
.80 
.75 

.80 
.85 
.80 
.75 
.70 

1.00 
.70 
.65 
.80 
.65 
.70 


0.60 
.60 
.65 
.50 
.50 

.55 
.65 
.45 
.35 
.40 

.30 
.40 
.35 
.30 
.30 

.30 
.55 
.20 
.25 
.30 

.40 
.30 
.40 
.35 
.50 

.55 
.30 
.50 
.30 
.25 


0.20 
.25 
.30 
.30 
.35 

.45 
.45 
.40 
.35 
.30 

.60 
.35 
.30 
.10 
.25 

.10 
.20 
.50 
.20 
.40 

.50 
.40 
1.10 
.40 
.30 

.35 
.60 
.60 
.60 
.60 
.65 


0.75 
.65 
.75 
.60 
.60 

.70 
.75 
.80 
.60 
1.20 

.70 
.60 
.85 
.60 
.60 

.65 
.75 
.75 
.66 
.70 

.70 
.80 
.75 
.80 
.70 


aoo 

.80 
.00 
.80 

.85 

.75 
1.00 

.96 
1.00 
L20 

.70 
L20 
1.10 
1.00 
LIO 

1.15 
1.20 
1.10 
LIO 
L30 

LIO 
L06 
LOO 
LIO 
LIO 


.65 

.70 

L15 

LOO 

LIO 

.75 

L06 

.80 

L15 

L06 
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SUBFACB  WATER  SUPPLY,  1913,  PART  IV. 


BABAVAO  miTWa,  mMAM  PLATT8BURO.  V.  T. 

liocatiosu— At  the  Indian  RapidB  (Loder)  power  plant  of  the  Plattsbuig  Gas  A  Elec- 
tric Co.,  near  Plattsbuiig,  N.  Y.,  and  about  6  miles  above  mouth  of  river. 

Beeords  available.^March  27, 1903,  to  December  31, 1913. 

Drainage  area. — 607  square  miles  (measured  on  United  States  Geological  Survey 
topographic  sheets  revised  since  last  report). 

Gages. — Crest  gage  a  vertical  staff  at  angle  in  wing  wall  at  rig^t-hand  end  of  the  racks; 
tailrace  gage  a  vertical  stafif  spiked  to  crib  dike  between  tailrace  and  river,  about 
50  feet  below  power  house. 

Determination  of  discharge. — Discharge  computed  from  flow  over  a  spillway 
crest  171.25  feet  long,  through  two  5-foot  waste  gates  (when  open),  and  from 
ratings  of  two  300  kilowatt  alternating  current  generators.  CoeflScients  for 
calculation  of  discharge  over  dam  derived  from  experiments  made  at  Cornell 
University  hydraulic  laboratory  on  model  ogee  section  of  dam.  Ratings  of  waste 
gates  and  turbines  not  available.  In  1913  a  cable  was  erected  a  short  distance 
below  the  plant  and  a  number  of  discharge  measurements  were  made  with  a  view 
to  rating  the  wheels,  but  it  was  impossible  to  operate  the  plant  imder  all  the  con- 
ditions of  load  necessary  for  complete  rating.  Estimates  withheld  pending  an 
opportunity  to  obtain  the  remainder  of  the  measurements. 

Cooperation. — Records  furnished  by  Plattsbiug  Gas  A  Electric  Co.,  Herbert  A. 
Stutchbury,  superintendent. 

Diicharge  meaguremenU  ofSaranac  River  near  PUUUburg^  N.  F.,  wi  191S. 


Date. 


July  2&> 
276 
276 
276 
276 
286 
296 
20« 
31 « 

Aug.  2d 
3 


Hydrographer. 


Qag« 
height.a 


O.  J.  Lyon 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

...do... 

do... 

do... 


Ftet. 
2.22 
1.66 
1.58 
1.62 
1.86 
2.24 
2.91 
2.70 
2.78 
2.17 
2.01 


Dis- 
charge. 


187 
168 
182 
255 
353 
556 
607 
523 
562 
415 


Date. 


Aug. 
8^ 


Hydrographer. 


Gage 

hei^t.« 


44  G.J.Lyon.... 

2/ do 

2/ do 

3/ do 

3/ do 

22«  O.H.Canfleld 

246 do 

286 do 

286 do 

286 do 

286 do 


FeeL 
2.93 
2.18 
1.96 
1.79 
1.66 
2.20 
2.22 

.64 
1.45 

.97 
1.82 


Dis- 
cfaaife. 


8ee.fi. 
961 
325 
244 
204 
174 
344 
341 

14.0 
135 

45.9 


a  TaUraoe  gage  readings. 

6  Measurement  made  at  lower  tafliaoe  sectkm. 

«  Measurement  made  at  upper  tafliaoe  section. 


d  Measurement  made  from  cable. 
«  Measurement  made  by  wading. 
/  Measurement  made  ihmi  boat. 


AxrsABLS  miTwa,  at  axtbabls  fo&sb.  h.  t. 

Location. — In  village  of  Ausable  Forks,  immediately  below  junction  of  East  and  West 

branches  and  about  15  miles  above  mouth  of  river. 
Beeords  available.— August  17,  1910,  to  December  31,  1913.    Data  also  in  annual 

reports  of  the  New  York  State  Conservation  Commission. 
Drainage  area. — 444  square  miles  ^  (measured  on  United  States  Geological  Survey 

topographic  sheets). 
Oage.— Chain,  on  the  left  bank  about  100  feet  below  junction  of  East  and  West 

branches  of  Ausable  River;   read  daily,  morning  and  evening,  to  hundredths. 

Limits  of  use:  Hundredths  below  4.5,  half-tenths  from  4.5  to  5.5,  and  tenths  above 

5.5  feet. 
OontroL— Sand  and  gravel;  likely  to  shift.    Channel  divided  by  an  island. 

1  Computed  entirely  from  the  topographio  sheets,  using  two  which  have  beeo  newly  pnblldMd;  sapar^ 
sedes  Talna  previously  published. 
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Dkeharge  measnrementB.— Made  from  cable  about  1^  miles  below  gage.    At  this 

place  the  river  flows  in  one  channel. 
Winter  flow. — Ice  may  fonn  on  riffles  below  gage  and  either  divert  water  or  cause 

backwater. 
Floods.— Crest  of  flood  of  March  25-30  reached  gage  height  10.2  feet  in  evening  of 

March  27,  as  indicated  by  reading  of  the  gage  observer  and  later  verified  from 

high- water  marks  by  engineers  of  the  Geological  Survey.    Corresponding  discharge 

approximately  25,000  second-feet,  or  51  second-feet  per  squre  mile  of  drainage 

area. 
Aoeoracy. — Conditions  at  measuring  section  good.    Rating  curve  well  defined; 

estimates  good. 

DMuxrge  meaiuremenU  o/Aumible  River  at  A  $able  Forks,  N.  F.,  in  191S. 


Date. 

Hydrographar. 

hajlg?t. 

Db- 
obarsa. 

Feb.  2^ 

C.B.  DeOolycr 

Feet. 

236 

Apr.  21 

R.  8.  Banus 

960 

Septus 

rt,  F  r!aiill*ilrt  , 

186 

a  Measaiamant  made  uxider  complete  ice  cover.  5  Measurement  made  h/  wading. 

Dmlygage  height,  in  feet,  o/Autable  River  at  Ausable  Forks,  N.  Y.,/or  191S, 


IA.B 

.  Baker,  observer.] 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec 

1 

4.12 
4.19 

8.70 
8.62 
4.00 
3.76 
3.62 

3.68 
3.93 
4.09 
3.64 
4.24 

4.18 

3.99 

4.24 

6.6 

6.4 

6.6 

4.46 

4.43 

4.32 

4.30 

5.36 
6.9 
4.5 
4.7 
7.1 

6.8 
8.6 
6.9 
5.15 
4.6 
4.6 

6.06 
4.46 
4.55 
6.0 
6.6 

6.2 
4.8 
4.6 
4.35 
4.27 

4.36 

4.6 

4.6 

4.6 

4.65 

4.5 

4.35 

4.35 

4.5 

4.40 

4.39 
4.22 
4.75 
4.8 
4.7 

4.7 

4.65 

4.6 

4.6 

4.55 

4.30 
4.22 
4.30 
4.16 
4.10 

4.00 
4.10 
4.05 
3.90 
3.85 

3.65 
8.70 
3.90 
8.90 
8.86 

3.84 
3.92 
^90 
3.86 
3.82 

3.88 
4.65 
4.40 
3.96 
3.96 

4.00 
4.01 
5.0 
5.2 
4.9 
4.5 

4.25 
4.22 
4.10 
8.97 
3.94 

8.94 
3.95 
3.97 
4.00 
3.98 

3.96 
3.92 
3.80 
8.71 
8.68 

3.83 
3.83 
3.83 
3.80 
8.80 

8.75 
3.09 
3.66 
3.66 
3.66 

3.64 
3.65 
3.86 
3.78 
3.74 

3.65 
8.09 
8.63 
8.58 
3.54 

8.60 
3.78 
3.70 
3.64 
8.58 

3.53 
8.51 
3.55 
3.68 
3.66 

"hlii' 

3.66 

8.63 
3.71 
8.68 
3.64 
8.63 

3.60 
3.58 
3.78 
4.06 
3.96 
3.80 

8.64 
3.54 
3.50 
3.85 
3.68 

3.63 
3.63 
8.61 
3.63 
3.50 

3.50 
8.60 
3.50 
8.50 
3.50 

3.50 
8.41 
3.44 
8.44 
3.48 

3.50 
3.57 
3.56 
8.54 
8.78 

8.76 
8.73 
3.65 
3.58 
3.55 
3.56 

■*3.'55" 
3.54 

8.54 
8.46 
3.00 
3.55 
3.58 

3.53 
3.55 
3.51 
3.58 
3.64 

8.56 
3.58 
3.58 
8.56 
3.58 

8.49 
4.15 
4.33 
3.93 
3.83 

8.70 
3.63 
3.56 
8.66 
8.56 

8.55 
8.89 
4.25 
4.06 
8.86 

3.80 
8.80 
3.73 
3.64 
3.63 

3.56 
3.58 
3.73 
8.67 
3.73 

3.71 
8.64 
3.64 
8.63 
3.93 

4.7 

4.50 

4.45 

4.00 

4.35 

4.85 
4.38 
4.15 
4.50 
4.06 
4.50 

8.88 
3,78 
8.78 
8.76 
8.74 

8.71 
3.68 
8.63 
3.83 
6.45 

4.55 
4.34 
4.83 
4.45 
4.30 

8.94 
3.88 
3.86 
8.82 
4.86 

4.62 
4.46 
4.18 
4.10 
4.66 

4.6 

3.81 
3.74 

8.76 

2 

8.82 

3 

8.86 

1 

3  94 

5 

4.1ft 

6 

4.34 

7 

4.37 

8 

4.86 

9 

4  16 

10 

4.10 

11 

4.36 

12 

4  06 

13 

8.98 

14 

8.86 

M 

8.83 
3,77 

16 

17 

3  75 

18 

8.73 

19 

8.66 

20 

3.66 

21 

3.68 

22 

8.68 

23 

8.75 

24 



8.68 

25 

8.74 

26 

8.68 

27 

4.35 
4.19 
4.87 
4.16 
3.96 

'iw' 

8.72 

28 

8.83 

29 

8.73 

30 

8.88 

31 

8.83 

Non.— Observations  suspended  Jan.  1>36,  inclusive  ,and  Feb.  ^37.    DJsoharge  relatiom  aflaoted  by  ioa 
Dec  27^. 
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Daily  dMiarge,  in  $eoond'feet,  o/Aumibk  River  at  Atuable  Paris,  N.  Y.,/or  191 S. 


D*y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Avg. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

748 
846 

278 
210 
590 
329 
210 

267 
406 
707 
226 
918 

832 

678 

918 

3,640 

6,560 

3,640 
1,250 
1,200 
1,040 
860 

2,940 
4,880 
1,330 
1,700 
9,130 

8,000 
15,000 
8,370 
2,690 
1,510 
1,510 

2,460 
1,260 
1,420 
5,200 
7,270 

2,820 
1,900 
1,330 
1,080 
962 

947 
1,510 
1,510 
1,330 
1,600 

1,330 
1,080 
1,080 
1,330 
1,160 

990 

889 

1,800 

1,900 

1,700 

1,700 
1,600 
1,510 
1,510 
1,420 

1,000 
889 
860 
804 
720 

707 
720 
655 
473 
420 

234 

273 

473 
473 
431 

409 
496 
473 
431 
888 

452 

1,600 

1,160 

567 

643 

590 
603 
2,340 
2,820 
2,110 
1,330 

982 
889 
720 
555 

520 

520 
532 
555 
590 
567 

543 
406 
367 
282 
267 

399 
388 
388 
367 
367 

320 
265 
241 
241 
241 

226 
234 
431 
348 
811 

334 

265 
210 
181 
154 

265 
348 
273 
226 
181 

140 
134 
160 
257 
234 

230 
220 
210 
202 
167 

210 
282 
257 
226 
210 

194 
181 
348 
655 
532 
367 

226 
154 
127 
420 
267 

210 
210 
202 
210 
127 

127 
127 
127 
127 
127 

127 
82 
97 
97 

117 

127 
174 
167 
154 
348 

829 

301 
234 
181 
160 
160 

160 
160 
160 
160 
154 

154 
107 
194 
160 
181 

140 
•  160 
134 
181 
226 

167 
181 
181 
167 
181 

122 
790 
889 
406 
388 

273 
210 
160 
241 
167 



160 
462 
932 
694 
431 

367 
367 
292 

226 
210 

167 
181 
292 
249 
292 

282 
226 
226 
210 
496 

1,700 

1,330 

1,250 

590 

032 

1,080 
976 
790 

1,330 
655 

1,330 

452 

348 
348 
331 
311 

282 
257 
218 
388 
3,500 

1,420 
1,070 
1,060 
1,250 
860 

520 
452 

388 
1,060 

1,550 

1,250 

832 

720 

1,600 

1,330 

1,000 

452 

378 

811 

329 

2 

388 

3 

431 

4 

520 

6 

790 

6 

918 

7 

963 

8 

1,060 

9 

700 

10 

720 

11 

983 

12 

6M 

13 

508 

14 

431 

16 

388 

16 

339 

17 

330 

18 



292 

19 

241 

20 

241 

21 

267 

22 

267 

23 

320 

34 

257 

26 

311 

26 

257 

27 

1,080 

249 

28 

846  1   226 
1  120  

339 

20 

240 

30 

790 
567 

899 

31 

339 

Note.— Diacharge  July  16,  18,  and  Sept.  1-3  tnterpolated. 
charge  measurement  made  Jan.  1.  1914. 


Discharge  Deo.  27-31  estimated  trom  dfs- 


Monthly  discharge  of  Atuable  River  at  Ansable  Forks,  N.  Y.,for  191S. 
[Drainage  area,  444  square  miles.) 


Month. 


Discharge  in  second-feet 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  <m 
drainage 
area). 


Accu- 
racy. 


March..... 

April 

JiSy 

June 

July 

August 

September 
October... 
November. 
December. 


15,000 

7,270 

2,820 

932 

655 

420 

889 

1,700 

3,500 

1,080 


210 
889 
234 
226 
134 
82 
107 
160 
218 
241 


2,640 
1,790 
821 
406 
250 
182 
229 
604 
813 
469 


5.96 
4.03 
1.85 
.914 
.563 
.410 
.516 
1.36 
1.83 
1.06 


&86 
4.50 
2.13 
L03 
.65 
.47 
.58 
1.57 
2.04 
1.22 


Note. 


Ibotnote  to  table  of  daily  discharge. 

LASB  OEOROE. 


For  the  purpose  of  determining  the  rate  of  change  and  the  range  in  elevation  of  the 
water  surface  of  the  lake,  gages  were  established  on  Lake  Geoige  in  July,  1913,  at 
three  points— Lake  Geoige,  Sagamore  (Bolton  Landing),  and  Rogers  Rock. 
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The  gage  at  Lake  George  was  6iatened  to  the  concrete  wall  underneath  the  east 
side  of  the  pagoda  at  Fort  William  Henry  Hotel,  near  the  landing  used  for  motor  boats. 
The  observer  is  G.  L.  Martin. 

At  Sagamore  the  gage  was  ^^stened  to  the  south  side  of  the  coal  dock  for  Sagamore 
Hotel,  on  the  west  side  of  Green  Island,  about  200  feet  north  of  the  eastern  end  of  the 
highway  bridge  that  joins  the  island  and  the  mainland.    The  observer  is  S.  G.  Finkle. 

At  Rogers  Rock  the  gage  is  fastened  to  a  pile  in  the  back  end  of  a  covered  boat  house. 
The  boat  house  is  in  a  bay  on  the  north  side  of  the  steamboat  landing.  The  observer 
ifl  George  O.  Cook. 

All  gages  are  of  the  vertical-staff  type,  made  up  of  standard  bronze  section  graduated 
to  feet,  tenths,  and  half-tenths.  The  sections  are  securely  ^^stened  to  bed  planks 
which  in  turn  are  fastened  to  the  piles  or  concrete  support.  They  were  not  set  to  any 
particular  datum,  but  each  gage  was  referred  to  a  substantial  bench  mark  by  the  use 
of  an  engineer's  level.  The  gages  are  read  once  each  day  to  the  nearest  half-tenth, 
and  the  force  and  direction  of  the  wind  are  recorded.  The  results  of  the  observations 
are  presented  in  the  following  tables: 

Daiiy  gage  height,  infui,  of  Lake  George,  N.  F.,  in  191S. 


July. 

August. 

Lake  George. 

Sagamore. 

Rogers  Rock. 

Lake  George. 

8agamore. 

Rogers  Rock. 

Day. 

B 

tl 
1 

o 

Wind. 

1 

Wind. 

1 

Wind. 

h 

1 

Wind. 

i 

Wind. 

B 

h 
1 

Wind. 

Q 

5 

1 

1 

1 

Q 

£ 

1 
1 

e 

U4 

Q 

1 
1 

£ 

I 

4.3 

4.3 

4.35 

4.4 

4.35 

4.35 

4.3 

4.25 

4.25 

4.3 

4.2 
4.2 
4.1 
4.1 
4.1 

4.1 
4.1 
4.1 
4.1 
4.1 

3.9 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.75 
3.75 
3.7 

8 

H 

4.5 
4.5 
4.45 
4.45 
4.46 

4.46 
4.45 
4.4 
4.35 
4.35 

4.35 

4.3 

4.25 

4.2 

4.15 

4.16 

4.1 

4.1 

4.1 

4.06 

4.05 
4.0 
4.0 
3.9 
8.9 

8.9 

3.85 

3.85 

3.86 

3.8 

8.8 

8 

3.06 

3.0 

3.0 

2.95 

2.92 

2.95 
2.8 
2.85 
2.8 
2.86 

2.8 
2.76 
2.72 
2.72 
2.7 

2.7 

2.65 

2.62 

2.6 

2.65 

2.68 

2.66 

2.6 

2.5 

2.48 

2.5 

2.48 

2.4 

2.4 

2.4 

2.38 

8 
8 
8 

N 
N 

8 
N 
8 
8 
8 

N 

H 

2 

W 
W 

N 
8 

Cain. 

L 
L 
L 
L 

1 

T. 

3 

M 

4 

N 

M 

5..... 

T, 

6. 



H 

7 

Calm. 
8    |H 
Calm. 
NE    H 

NE    H 
Calm. 
Calm. 
8    |L 
Calm, 

Calm. 
Calm 

H 

S 

T, 

9 

4.9 
4.9 

4.8 
4.8 
4.8 
4.75 
4.75 

4.75 

4.7 

4.7 

4.7 

4.«5 

4.55 
4.65 
4.65 
4.65 
4.6 

4.6 
4.6 
4.6 
4.6 
4.55 
4.5 

8 
W 

N 
8 

H 
L 

L 
T. 

M 

10 

3.4 

3.4 

3.35 

3.3 

3.35 

3.3 

3.25 

3.25 

3.2 

3.2 

3.2 

3.2 

3.18 

3.2 

3.18 

3.1 

3.1 

3.08 

8.1 

3.08 

3.08 

3.0 

8W 

SW 

8 

8 
8W 

N 

N 

8W 
8 
N 
Cain 

Cain 

8 
8 
8 

N 

8 
8 
8 
8 

N 
N 

M 

M 
M 

H 

L 

M 
M 
M 

L 
1. 

1. 
H 
H 
M 
L 

M 
M 
M 
M 

L 
L 

M 

11 

w 

12. 

Calm- 

13 

Calm. 
Calm. 
Calm. 

NE  |h 
Calm. 
N    |L 
Calm. 
Calm. 

Calm. 
Calm. 
8    |H 
Calm. 

8 
8 
8 

8 

M 

14 

T, 

15.... 

T, 

16. 

T. 

17 

Calm 

18 

NE 
NE 
NE 

8 

8 
SW 
8W 

H 
H 
L 
T. 

N 
N 
N 

8 
8 

8 
8 
N. 

8 
8 
N 
8 
8 
8 

FT 

W 

n"" 

N 

H 
H 

H 

20 

T, 

21 

M 

22 

8 
8 

H 
H 

H 

23 

H 

24 

4.45 
4.5 

4.46 

4.45 

4.45 

4.45 

4.5 

4.45 

M 

25 

N 

8 
8 

L 

L 
T. 

Calm. 

8      L 

N      L 

Calm. 

Calm. 

Calm. 

Calm. 

T, 

25 

H 

27 

M 

28 

Calm. 
Calm. 
Calm. 
Calm. 

T, 

2B 

30 

'n* 

H 

8 

... 

M 

H 

31 

T, 

1 

a  L,  light;  M,  medium;  H,  beavj. 
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Daify  gage  height,  in  feet,  of  Lake  Otorge,  N,  T,,in  79/^— Ckmtinaed. 


Beptsmter. 

October. 

Lak»G«>rse. 

Sagamon. 

Rogers  Rock. 

LakaGwirge. 

Bagamore. 

RogefsRoc^ 

Dty. 

h 
1 

Wind. 

.a 

h 
1 

Wind. 

h 
1 

Wind. 

M 

h 
1 

Wind. 

1 

Wind. 

.a 

h 
1 

Wind. 

Q 

1 

Q 

Ph 

Q 

te 

1 

te 

Q 

« 

Q 

1 

1 

2 

8 

4 

5 

8 

7 

8 

9 

10 

11 

12 

13 
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Daily  gage  height,  in  feet,  of  Lake  George,  N,  F.,  in  1913— Continued. 
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EAST  CSXSK  HXA&  RTTTLAHB,  VT. 

Iioeation. — ^At  Lester  Bridge,  on  road  from  Rutland  to  Brandon,  Vt.,  about  3  miles 
north  of  Rutland,  2}  miles  below  the  union  of  the  two  branches  that  drain  Blue 
Ridge  Mountain,  and  3^  miles  above  confluence  with  Otter  River. 

Becoxds  available.— August  9, 1911,  t^  December  31, 1913. 

Drainage  area. — 47  square  miles. 

Oa^. — ^Vertical  staff  fostened  to  the  left-hand  downstream  side  of  the  bridge;  read 
daily,  morning  and  evening,  to  quarter-tenths.  All  gage  heights  used  to  quarter- 
tenths. 

OontroL — ^Probably  pennanent. 

Diflchar^  measarements. — Made  from  the  bridge  or  by  wading. 

Eegulation. — Flow  regulated  by  two  dams  near  headwaters  and  one  dam  about  a 
mile  below  station.  The  upper  dams  store  considerable  water.  Discharge  rela- 
tion is  not  affected  by  backwater  from  dam  below. 

Winteir  flow. — Discharge  relation  affected  by  ice. 
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SUBFACE  WATER  SUPPLY,  1013,  PABT  IV. 


Floods. — Flood  of  March,  1913,  reached  gage  height  about  8.3,  as  determined  from 
high-water  marks  by  an  engineer  of  the  Geological  Survey.  Observer's  records 
indicate  that  this  extreme  stage  occurred  about  midnight  on  March  26. 

Aoouraoy. — Discharge  rating  curve  not  complete.  Artificial  regulation  of  this  stream 
makes  mean  daily  gage  height  computed  from  semidaily  observations  doubtful. 

Dueharge  measurements  of  East  Creek  near  Rutland^  Vt.,  in  191S. 
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Qage  height,  in  feet,  of  East  Creek  near  Rutland,  Vt,,for  191S. 
[M.  Lester,  obserrer.] 
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Ouge  height,  in  feet,  of  East  Creek  near  Rutland,  Vi.,for  1913 — Continued. 
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6.00 
6.50 
6.45 
6.50 

3.98 

3.9 

3.92 

3.32 

3.6 

3.6 

3.62 

3.6 

3.72 

3.7 

3.62 

3.88 

3.6 

3.92 

3.9 

3.66 

3.66 

3.9 

3.85 

3.75 

3.7 

4.2 

4.45 

4.4 

4.0 

3.88 

3.8 

4.3 

4.42 

4.1 

3.8 

6.45 
6.50 
5.45 
5.40 
5.45 

6.50 
5.40 
6.00 
5.40 
6.40 

5.46 
5.30 
6.30 
6.40 
5.40 

5.35 
5.10 
5.15 
5.30 
5.30 

5.30 
6.40 
6.40 
6.30 
5.20 

6.30 
6.30 
6.35 
6.40 
5.35 

3.7 

3.98 

3.9 

3.9 

3.88 

3.6 

3.5 

3.58 

3.42 

3.4 

3.46 

3.38 

3.3 

3.3 

3.5 

4.0 

3.55 

3.5 

3.28 

3.25 

3.3 

3.45 

3.5 

3.5 

3.4 

3.6 

3.5 

3.55 

3.0 

3.42 

6.40 
6.40 
5.30 
5.00 
5.50 

6.00 
6.40 
5.45 
5.50 
6.00 

6.00 
5.40 
6.00 
6.00 
6.00 

3.00 
6.00 
5.45 
6.50 
6.00 

5.46 
7.10 
6.00 
5.50 
6.50 

5.45 
7.30 
5.40 
5.50 
5.50 

3.75 

2 

3.9 

3 

3.8 

4 

3.92 

5 

8.9 

« 

3.78 

7 

3.85 

8 

3.6 

9 

3.7 

10 

3.68 

11 

4.0 

12 

3.9 

13 

3.85 

U 

3.85 

15 

3.5 

15 

3.98 

17 

4.0 

18 

3.85 

19 :::::::: 

3.8 

20 

3.98 

21 

3.85 

22 

3.6 

23 

3.88 

24 

3.9 

25 

3.95 

2« 

3.88 

27 

3.6 

28 

3.82 

29 

3.66 

30 

3.4 

31 

July. 

August. 

September. 

Day. 

A. 

M. 

P. 

• 

H. 

A. 

M. 

P.] 

If. 

A. 

M. 

P. 

M. 

Time. 

Oaee 
height. 

Time. 

Gage 
height 

Time. 

height. 

Time. 

he^t. 

Time. 

Gace 
height. 

Time. 

hej^l 

I 

5.50 
6.00 
6.00 
6.00 
5.30 

.  6.00 
5.40 
5.85 
5.30 
5.40 

5.50 
6.50 
5.30 
5.46 
5.30 

6.30 
6.35 
5.30 
5.40 
5.40 

6.45 
6.30 
5.40 
6.45 
6.40 

6.30 
5.40 
5.30 
6.40 
6.40 
6.30 

8.4 

3.45 

8.4 

3.55 

3.5 

3.65 
3.48 
8.98 
3.66 
4.12 

4.15 

3.6 

3.9 

3.65 

4.0 

4.08 

4.0 

3.6 

3.7 

3.6 

4.05 

4.06 

4.05 

4.1 

4.1 

3.6 

3.6 

3.98 

3.76 

3.7 

3.5 

5.40 
6.00 
5.50 
6.40 
6.40 

6.40 
6.00 
6.00 
5.30 
6.00 

6.00 
6.00 
5.40 
6.10 
6.00 

6.15 
6.00 
6.00 
6.10 
5.40 

6.00 
6.00 
6.30 
4.50 
6.00 

6.50 
6.40 
6.00 
6.00 
5.50 
6.00 

3.05 

3.98 

3.9 

3.8 

3.88 

3.7 

4.18 

4.2 

4.0 

4.1 

3.98 

3.9 

3.6 

4.0 

4.0 

3.85 

4.0 

4.0 

4.0 

3.68 

4.0 

3.98 

4.0 

4.2 

4.1 

3.96 

3.8 

4.2 

3.9 

4.2 

4.18 

5.30 
6.35 
6.40 
5.35 
5.30 

6.36 
5.30 
6.36 
6.30 
6.45 

5.40 
6.36 
6.30 
5.45 
6.40 

6.45 
6.50 
5.40 
5.40 
5.50 

5.50 
6.30 
7.30 
6.40 
7.20 

7.30 
7.20 
7.40 
7.36 
7.40 
5.40 

3.0 
3.5 
3.62 
4.15 
3.98 

4.0 
4.0 
4.0 
3.6 
3.4 

4.1 

4.16 

4.1 

4.0 

3.98 

3.5 

3.38 

3.40 

4.12 

4.1 

4.05 
3.6 
3.85 
3.42 
3.8 

3.0 
4.0 
4.2 
4.2 
4.0 
3.32 

5.60 
6.00 
5.40 
6.00 
6.00 

6.10 
6.50 
6.00 
5.40 
5.40 

5.50 
5.45 
5.50 
6.40 
5.50 

5.46 
5.45 
6.50 
6.00 
6.00 

6.50 
5.00 
5.00 
5.40 
4.50 

4.55 
4.50 
4.35 
5.50 
6.50 
5.40 

4.1 
3.9 
3.9 
4.1 
3.9 

3.88 

4.1 

4.0 

3.8 

3.8 

4.0 

4.0 

4.18 

4.1 

4.0 

4.0 
3.75 
4.0 
4.16 
4.2 

3.86 

3.98 

3.9 

3.75 

4.0 

4.0 
4.4 
4.2 
3.92 
3.8 
3.82 

6.30 
5.40 
5.40 
5.50 
6.40 

6.00 
5.50 
6.45 
5.40 
6.50 

5.40 
6.30 
5.40 
6.50 
5.35 

5.30 
5.40 
5.50 
5.45 
5.40 

6.50 
6.50 
6.45 
5.50 
6.60 

6.45 
5.50 
6.00 
6.50 
2.45 

4.12 
3.72 
3.6 
3.5 
3.98 

3.55 

3.62 

3.6 

4.1 

4.15 

3.6 
4.15 
3.55 
3.45 
3.6 

3.6 

3.6 

3.65 

3.5 

3.6 

3.48 

3.78 

4.2 

3.6 

3.65 

3.62 

3.58 

3.4 

3.6 

3.55 

5.60 
6.00 
7.30 
6.15- 
6.00 

6.10 
6.00 
5.50 
6.00 
6.00 

6.15 
6.20 
6.15 
5.50 
6.15 

6.20 
6.10 
6.20 
6.10 
6.00 

5.40 
5.50 
6.00 
5.00 
6.00 

6.10 
5.40 
6.40 
6.10 
6.00 

4.16 

2 

3.85 

3.... 

4.1 

4 

4.08 

5 

4.1 

« 

4.1 

7 

3.8 

8 

4  15 

9 

4.2 

10 

4.16 

11 

4  15 

12 

4.1 

13 

4.16 
3  8 

14 

15.... 

4.0 
4  1 

16 

17 

4.12 

18.... 

4.0 
4.0 
4.0 

3.78 

4.5 

4.15 

4.1 

4.15 

4  2 

19 

20 

21 

22.. 

28...."     

24 

25 

26 

«... 

4.1 
3  8 

28 

29 

3.9 

30.. 

4  18 

31 
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Oage  height,  in  feet,  of  East  Creeh  near  Rutland,  Vt.,for  /P/^— Continued. 


October. 

November. 

Deramber. 

Dmy. 

A.M. 

P.M. 

A. 

If. 

P.M. 

^A.M. 

P.M. 

Time. 

helSEl 

Time. 

he^t. 

Time. 

helSEl 

Time. 

h^t. 

Time. 

h^t. 

Time. 

hejEt. 

1 

5.40 
5.45 
5.50 
5.45 
5.50 

5.45 
5.50 
6.45 
6.00 
5.50 

6.00 
6.10 
6.00 
6.10 
6.20 

6.15 
6.00 
6.10 
6.00 
6.15 

6.10 
6.00 
6.15 
5.50 
5.50 

6.00 
6.00 
5.50 
5.45 
5.50 
5.60 

3.5 
3.5 
8.8 
3.8 
3.6 

3.6 
3.7 
3.6 
3.7 
3.65 

3.62 

3.4 

3.65 

3.8 

3.8 

3.78 

3.7 

8.7 

8.7 

3.7 

4.1 

3.9 

3.85 

3.8 

3.78 

4.2 

4.15 

4.0 

3.8 

3.7 

3.7 

6.00 
5.46 
5.50 
6.00 
5.40 

6.00 
6.10 
5.50 
5.40 
6.00 

6.00 
6.00 
6.00 
5.50 
6.00 

6.00 
6.00 
5.40 
5.45 
5.50 

6.00 
6.00 
5.50 
6.00 
6.00 

5.45 
6.00 
5.50 
6.00 
5.45 
5.45 

3.95 

4.2 

4.2 

4.0 

3.88 

4.2 

4.16 

4.1 

4.15 

4.2 

4.2 
3.9 
4.8 
4.2 

4.18 

4.26 

4.3 

4.3 

3.98 

4.4 

4.26 

4.32 

4.3 

4.3 

4.7 

4.3 

4.3 

4.2 

4.15 

4.1 

4.1 

5.50 
6.00 
5.50 
6.00 
6.10 

6.00 
6.10 
5.50 
6.10 
6.00 

5.50 
6.00 
5.50 
5.50 
6.00 

6.00 
5.50 
5.46 
6.00 
5.50 

6.00 
6.00 
6.00 
6.00 
5.45 

6.00 
6.15 
6.30 
6.25 
6.30 

3.02 

S.66 

8.4 

3.6 

3.4 

.^5 

3.6 

3.65 

3.5 

4.2 

3.9 

3.78 

3.72 

3.66 

3.6 

3.68 

3.5 

3.55 

3.5 

3.8 

3.68 

3.65 

3.5 

3.56 

3.62 

3.58 

3.4 

3.4 

3.6 

3.48 

5.50 
5.40 
6.00 
6.00 
5.45 

6.00 
6.00 
5.50 
5.40 
6.00 

6.00 
5.60 
6.00 
6.00 
5.40 

5.40 
5.50 
6.00 
5.50 
5.45 

5.50 
5.40 
5.40 
5.50 
6.00 

6.00 
5.45 
6.00 
6.00 
5.40 

4.0 

3.8 

4.0 

4.15 

4.0 

4.2 

4.25 

4.0 

4.4 

4.3 

4.2 
4.0 
4.0 
4.1 
3.92 

4.0 

4.25 

4.3 

4.28 

4.3 

4.25 

4.3 

3.98 

4.3 

4.2 

4.3 

4.0 

3.96 

4.2 

3.92 

6.20 
6.30 
6.25 
6.30 
6.35 

6.30 
6.35 
6.40 
6.30 
6.35 

6.30 
6.36 
6.30 
6.30 
6.20 

6.40 
6.40 
6.45 
6.40 
6.50 

6.40 
6.40 
6.50 
6.40 
6.30 

6.35 

8.7 

3.45 

3.6 

3.66 

3.55 

3.4 

3.48 

8.7 

3.76 

3.7 

3.T2 

3.8 

3.7 

3.4 

3.6 

3.48 

3.4 

3.6 

3.5 

3.55 

8.55 

3.5 

8.5 

8.45 

3.6 

3.9 

5.50 
5.45 
5.40 
5.50 
6.00 

5.45 
5.40 
5.50 
5.45 
5,40 

5.50 
5.45 
5.40 
5.00 
6.30 

5.50 
5.50 
6.00 
6.00 
5.50 

6.40 
6.00 
5.45 
5.40 
5.40 

5.45 

4.2 

2 

4.2S 

3 

4.S 

4 

4.2 

5 

4.2 

6 

4.18 

7 

4.0 

8 

4.15 

9 

4.2 

10 

4.25 

11 

4.2 

12 

4.2 

13 

4  13 

14 

3.82 

15 

3.7 

16 

3.72 

17 

4.2 

18 

4.18 

19 

4.2 

20 

4.15 

21 

3.98 

22 

4.15 

23 

4.2 

24 

4  2 

25 

3w95 

35 

4.1 

27 

28 

29 

30 

31 

1    

ULKB  OKAMPLAnr  AT  BTmUHOTOlT,  VT. 

Location. — On  south  side  of  roadway  leading  to  dock  of  Champlain  TianBportatiQD 

Co.,  at  foot  of  King  Street,  Burlington,  Vt. 
Records  available.— May,  1907,  to  December  31,  1913. 
Oage.— Staff ;  read  once  daily.    Comparisons  of  gage  readings  indicate  that  zero  d 

gage  at  Burlington  is  at  practically  the  same  elevation  as  that  of  gage  at  Foit 

Montgomery — 92.50  feet  above  mean  sea  level. 
Cooperation. — Gage  heights  furnished  through  the  courtesy  of  Mr.  D.  A.  Loomis 

general  manager  of  the  Champlain  Transportation  Co. 
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Dailiy  gage  height,  in/tet,  of  Lake  Champlain  at  BwrUngtan,  Vt,,for  191S. 


D«y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.35 

7.80 
7.85 
7.90 
8.00 
8.10 

5.62 
5.59 
5.55 

5.25 
5.08 
4.98 
4.85 
4.72 

*  i'si' 

4.48 
4.43 
4.38 

4.26 
4.20 

"4.06' 
3.88 

3.88 
3.83 
3.78 
8.75 

3.72 
3.72 
3.75 
3.85 

*3.*96" 

"i*87' 
3.83 
3.82 
8.80 

3.80 
3.80 

'3*78' 
3.65 

3.58 
3.54 
3.52 
3.47 

3.39 
3.18 
8.10 
3.02 
2.95 

2.90 

**2.'86' 
2.75 
2.75 

2.75 
2.75 
2.68 

'*2.'66* 

2.53 
2.43 
2.40 
2.38 
2.38 

"2.*  36* 
2.32 
2.32 
2.28 

2.25 
2.22 

*2'26' 
2.10 

2.07 
2.04 
1.98 
1.90 

1.82 
1.80 
1.70 
1.70 
1.65 

1.62 

'i.'w* 

1.54 
1.54 
1.52 

1.48 
1.48 

'i*43' 
1.40 

1.38 
1.28 
1.28 
1.23 

1.23 
1.20 
1.20 
1.18 
1.15 

1.11 

"1*09* 
1.28 
1.23 

1.22 
1.18 
1.10 

"i*08 

1.05 
1.00 
LOO 
.98 
.90 

0.83 
.72 
.70 
.70 
.68 

.66 

".*65* 
.60 
.60 

.58 
.55 
.50 

*".*56* 

.50 
.50 
.50 
.50 
.50 

".'56* 
.50 
.50 
.50 

.50 
.50 

".'56* 
.50 

0.50 
.50 
.55 

.63 
.65 
.65 
.65 
.68 

.68 

.60 
.60 

.68 
.68 
.68 

'".'66* 

.66 
.65 
.65 
.65 
.65 

".'to 

.75 
.80 
.80 
.80 

a80 

'.*86* 
.80 
.78 

.78 
.80 
.80 

"Vm 

.82 
.83 
.85 
.85 
.85 

*  '*87' 
.87 
.90 
.90 

.92 
.92 

"'.'92* 

1.05 

2       

ioo 

3.10 
3.13 

1.05 

1 

4.28 
4.20 

1.06 

4 

1.10 

5 

1.10 

6 

3.25 
3.25 
3.20 
3.20 
3.20 

3.20 

1.15 

7 

4.00 
3.05 

8.20 
8.10 
8.06 
7.90 

7.70 
7.65 

8 

1.15 

9 

1.18 

10 

3.90 

1.20 

11 

1.20 

n 

1.20 

u 

3.33 
3.40 
S.40 

3.42 
3.50 
3.fl0 

1.20 

14 

7.52 
7.40 

7.20 
7.20 
7.13 
7.00 

6.80 
6.70 
6.58 
6.48 
6.38 

6.28 

6.65' 
5.96 
5.78 

15 

3.50 

1.20 

1ft 

1.20 

17 



4.10 
4.15 
4.25 
4.40 

4.45 
4.63 

1.22 

18 

1.22 

19 

1.25 

ao 

4.10 

4.25 
4.35 
4.40 
4.80 

1.25 

21 

22 

1.25 

23 

1.28 

24 

25 

4.85 
5.15 

5.65 
6.48 

1.30 

26 

.96 
.96 
.98 
1.00 

1.30 

27 

1 

1.30 

28 

7.20 
7  M 

29 

4.60 
4.50 
4.40 

1.32 

30 

, 

1.32 

31 

J    7.«i 

1.32 

NoTS.— The  lake  was  froxen  during  portions  of  February  and  March. 
Inches,  00  March  10. 


The  thickest  ice  recorded  was  15i 


wnroosKz  bivxb  above  STxvxire  bbavoh,  vsab  kohtpslxxb,  vt. 

Location. — At  plant  of  Cony-Deavitt  St  Froet  Co.,  3  miles  above  Montpelier,  Vt.,  and 
above  the  several  laige  tributaries  that  enter  in  the  vicinity  of  Montpelier. 

BecordB  available.— May  18, 1909,  to  November  15, 1913. 

Drainage  area. — Not  measured. 

Gage. — Staff,  bolted  to  a  bowlder  on  lig^t  bank  about  100  feet  below  the  power  plant. 

ControL — Shifting. 

Discharge  measorenxents. — Made  from  lower  railroad  bridge,  about  half  a  mile 
below  gage. 

Eegulation. — ^As  power  plant  is  operated  on  24-hour  schedule,  daily  fluctuations  in 
stage  of  river  are  usually  not  great. 

liHnter  flow. — Dischaige  relation  considerably  affected  by  anchor  ice. 

Accuracy. — Owing  to  shifts  of  channel,  a  complete  discharge  rating  curve  has  not  been 
developed.  Mean  daily  gage  height,  computed  from  semidaily  observations, 
should  be  used  with  caution  because  of  artificial  control  during  low  water. 

The  following  dischaige  measurement  was  made  by  G.  H.  Canfield: 
September  16, 1913:  Gage  hd^t,  2.56;  discharge,  88  second-feet. 
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Gage  height,  in  feet,  of  WinooAi  River  above  Stevene  Branehj  near  Montp^ier,  Vt.,  for 

191S. 
[P.  J.  Burke,  obaerrer.) 


Jantnry. 

February. 

March. 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

A.  M.               P.  M. 

Time. 

Gace 
hel^it. 

Time, 

h<^t. 

Time. 

heS^t. 

Time. 

Qace 
hei^t. 

Time. 

Oace 
be^t. 

Time. 

be^t. 

1          ...'.. 

8.36 

3.66 

7.00 
8.00 
10.00 

3.0 
3.7 
3.0 

1.00 

3.0 

2 

3.00 
6.00 

3.2 
3.0 

1 

3 

1 t    '" 

4 

7.00 
10.00 

4.4 

3.6 

1 1 

5 

1.00 

6.00 
4.00 

3.6 
8.4 
3.7 

5 

7 

7.00 
10.00 
10.00 

0.00 

0.00 
8.00 

3.7 
3.6 
3.3 
3.6 
3.4 
3.3 

8 

9 

1 

10 



n        

12 

13 

1    * 

14 

1 

16 

16 

... 

1 

17 

10.00 
7.00 
8.00 
0.00 

3.4 
4.6 
4.8 
4.0 



18 

6.00 
4.00 

4.4 

6.0 

, 

10 

1 

20        .  ... 

11.00 

2.4 

3.2 
4.3 
2.1 

2.00 

3.00 
5.00 

2.5 

21 

2.00 
2.30 

4.6 
4.0 

7.00 

2.9 

22 

8.00 
0.00 
7.00 

4.2 
3.7 
3.6 

7.00 
10.00 

3,1 

23 

24 

3.00 
2.00 

2.00 
2.30 
4.00 

1.9 

26 

9.00 

7.00 
8.00 
8.00 
10.30 
6.00 
8.00 

2.6 

4.0 
3.9 
4.0 
2.6 
2.5 
2.2 

3.8 

26 

8.00 
8.00 

3.4 
3.7 

4.00 
1.00 
12.00 
3.30 

3.35 
3.7 
3.0 
2.8 

4.2 

27        

• 

4.5 

28 

3.3 

29 

7.30 
11.00 

3.2 
3.36 

30              

4.00 
2.00 

2.3 

31 

12 

April. 

M*y. 

Jmie. 

Day. 

A. 

M. 

P. 

M. 

A. 

M. 

P. 

M. 

A. 

M. 

*     P.M. 

• 

Time. 

helgR. 

Time. 

Oace 

Time. 

Qaffe 
he^t. 

Time. 

Oace 
be^t. 

Time. 

b^t. 

Time. 

h^t 

1 

7.00 

2.5 

6.00 

2.6 

7.00 
7.00 

1.26 
1.25 

10.00 
7.00 

1.4 
1.4 

( 

2    

3 

9.00 

1.9 

4.00 

1.2 

4.00 
4.00 
4.00 

1.3 

4 

8.00 
7.00 

1.0 
.0 

7.00 
7.00 

8.00 
8.00 
9.00 
8.00 

1.3 
1.2 

1.2 
1.3 
1.0 
1.2 

l.S 

5 

7.00 

8.00 
7.00 

10.00 
8.00 

11.00 

7.00 
8.00 
9.00 
7.00 
8.00 

8.00 
8.00 
8.00 
8.00 
8.00 

9.00 
8.00 
7.00 
7.00 
7.00 

10.00 
11.00 
7.00 
8.00 
11.00 

2.6 
2.4 
2.3 
1.9 
1.8 
1.7 

1.6 
1.9 
1.8 
1.8 
1.76 

1.7 

1.65 

1.6 

1.8 

1.8 

1.6 

1.5 

1.45 

1.4 

1.4 

1.35 

1.3 

1.3 

1.3 

1.3 

5.00 

5.00 
1.00 
2.00 
4.00 
5.00 

6.00 

3.0 
2.4 
2.3 
1.8 
1.8 
1.6 

1.6 

1.2 

6 

7    

7.00 
7.00 
7.30 

.95 
.9 
1.0 

12.10 

.8 

4.00 
3.00 
1.00 

1.2 

8 

.96 

9 

2.00 

.9 

1.0 

10 

11 

7.00 

.8 

6.00 
4.00 
4.00 
6.00 
6.00 

6.00 
6.00 
4.00 
3.00 
4.00 

4.00 
4.00 

.8 

1.0 

1.0 

.9 

.9 

.8 
1.0 

.9 
1.0 
1.0 

1.0 
1.0 

4.00 
4.00 
4.00 
4.00 
6.00 

6.00 
4.00 

1.2 

12    

6.30 
7.00 
7.00 
8.00 

8.00 
11.00 
11.00 
7.00 
6.30 

7.00 
9.00 
8.00 
8.00 
8.00 

8.00 
8.00 
8.00 
8.00 
8.00 

.8 
.9 
.8 
.8 

.8 
1.0 
1.0 
1.0 

.6 

.6 
.6 

.8 
.8 
.8 

.8 
.8 
.8 

.7 
.8 

1.2 

13 

4.00 

1.8 

7.00 
7.00 
7.00 

6.30 
7.00 
9.00 

1.0 
1.0 
1.0 

1.0 
1.0 
.9 

1.2 

14                 .  ... 

1.2 

15 

4.00 
2.00 
4.00 
4.00 
5.00 
4.00 

4.00 
3.00 
1.00 
2.00 
6.00 

2.00 

1.76 

1.7 

1.6 

1.6 

1.75 

1.8 

1.55 

1.45 

1.45 

1.4 

1.4 

1.35 

.95 

16 

.8 

17    

1.0 

18                    .  . 

19 

20 

8.00 
7.00 
7.00 

1.0 
1.0 
1.0 

21  

22 

23      

24 

7.00 
8.00 

7.00 
8.00 
7.00 
7.00 
8.00 
8.00 

2.3 
1.8 

1.6 
1.3 
1.4 
2.7 
2.3 
1.7 

4.00 

2.2 

6.00 
5.00 

2.00 
5.00 
1.00 
5.00 
6.00 

.0 

25 

.0 

26    

3.00 
2.00 

1.5 
1.3 

.S 

27 

.0 

28    

.8 

29 

5.00 

1.3 

.8 

30 

1.00 
4.00 

2.0 
1.6 

.0 

31 
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Qege  height,  in  feet ,  of  Winooiki  River  above  Stevens  Branch,  near  Montpelier,  VI. ,  for 

1P15— Continued. 


July. 

August. 

September. 

DtV. 

A.M. 

P.M. 

A. 

H. 

P.M. 

A.M. 

P.M. 

Timeu 

hJS^U 

Time. 

height. 

Time. 

Oage 
height. 

Tim*. 

h^t. 

Time. 

height. 

Time. 

hei^ 

1 

«.80 
7.00 
8.00 
8.00 
11.00 

8.00 
10.00 
8.00 
8.00 
8.00 

8.00 

0.0 

laoo 

1.0 

1 

6.00 
6.00 
6.00 
6.00 

4.00 

0.0 

8 

4.00 

0.5 

8.00 
&00 
8.00 

8.00 

0.0 
.9 
.9 

.9 

.0 

4 

&00 
8.00 

8.00 
&00 
&00 
8.00 
&00 

&00 
8.00 
8.00 
&00 
8.00 

8.00 
8.00 
0.00 
9.00 
8.00 

8.00 
8.00 
0.00 

.0 
.7 

.7 
.7 
.7 
.7 
.0 

.7 
.7 
.7 

.7 
.7 

.7 
.0 
.4 
.7 
.7 

.7 

.7 
.6 

6.00 
4.00 

4.00 
4.00 

0.0 
.0 

.0 
.0 

.0 

5 

8.00 

8.00 
6.00 
6.00 
6.00 
6.00 

a6 

.7 
.0 
.0 
.0 
.0 

0 

fl. 

4) 

7 

8 

9 

ioo 

0.00 
4.00 

.3 
.0 

.0 

10 

u 

tt 

13 

8.00 
8.00 
8.00 

6.00 
6.00 
6.00 

.0 
.0 
.0 

6.00 
6.00 
6.00 

5.00 
0.80 
6.00 
6.00 
6.00 

6.00 
6.00 
&00 
2.00 
4.00 

6.00 
6.00 
6.00 
6.00 

.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.3 
.0 
.0 

.0 
.0 
.0 
.0 

14 

14 



W 

17 

8.00 
8.00 
7.00 
8. 00 

0.00 
7.00 
7.00 
8.00 
8.00 

8.00 
8.00 
8.00 
10.00 
8.00 
8.00 

lio 
lis 

1.8 

6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 

.0 
.0 
.7 
.7 

.0 
.0 
.7 
.7 
.0 

.7 

.8 

w 

19 

20 

6.00 

1.00 
6.00 
2.30 
5.00 
2.00 

4.00 
4.00 
4.00 
4.00 
6.00 

.0 

a 

laoo 

8.00 

.6 

.0 

J2 

.0 

23 

1.1 

34 

aoo 

8.00 

&00 
&00 
9.00 
8.00 
8.00 

6 

.0 

35 

&00 

8.00 
8.00 

18! 

.7 

.7 
.7 
.7 
.8 

.6 

26. 

.6 

27 

.0 

28. 

.3 

29 

.0 

30 

.0 

31 

Day. 

Octobflr. 

November. 

A. 

If. 

P. 

M. 

A.M. 

P.M. 

Time. 

Owe 
height. 

Time. 

Oage 
height. 

Time. 

heigEt. 

Time. 

hSi^t 

1 

9.00 
0.00 
9.00 
9.00 

0.5 
.6 
.6 
.5 

6.00 

0.0 

2 

3 

9.00 

0.9 

4 

6.00 

.3 

5 

11.00 

1.0 

e 

9.00 
9.00 
9.00 
9.00 
9.00 

9.00 

.6 
.6 
.5 
.6 
.6 

.6 

6.30 
6.00 
6.00 
6.00 
6.00 

6.00 
4.00 

.1 
.0 
.0 
.0 
.0 

.0 
.4 

7 

9.00 

.9 

g 

9 

10 

11 

4.00 

1.0 

12 

13 

9.00 
7.00 
7.00 

9.00 
9.00 
9.00 
9.00 
9.00 

7.00 

1.0 
.9 
.0 

.5 
.5 
.6 
.0 
.5 

1.6 

14 

4.00 

.2 

U 

7.00 

1.0 

10 

* 

17 

18 

19 

6.00 

.3 

20 

21 

22 

6.00 
6.00 
6.00 

.76 

.66 

.6 

23 

24 

20 

&00 

.9 

28 

27 

9.00 
9.00 
10.00 

1.4 
1.1 
1.0 

28 

39 

30 

81 ",".'". 
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8UBFACB  WATER  SUPPLY,  1913,  PAET  IV. 


wnroosKZ  bzvxb  at  kohtpkusb,  vt. 

Location.— At  covered  wooden  higliway  bridge  near  Central  Vermont  Railway  station 

in  Montpelier,  just  above  mouth  of  Dog  River  and  just  below  mouth  of  Worcester 

Branch  of  Winooeki  River. 
Raeoxds  available.— May  19, 1909,  to  December  31, 1913. 
Drainage  area.— Not  measured. 
Qage.— Chain,  attached  to  the  hi^way  bridge;  read  daily,  morning  and  evoiing,  to 

half-tilths.    Limits  of  use:  Half-tenths  below  and  tenths  above  5.5  feet. 
OontroL— Probably  pennanoit. 
Discharge  measurements.— Formerly  made  from  a  footbridge  about  half  a  mile 

below  the  hi^way  bridge  at  hi^  stages  and  by  wading  at  low  stages.    Recent 

hig^-water  measurements  made  from  the  highway  bridge. 
Regtilation. — ^The  operation  of  the  plant  of  the  Colton  Manufacturing  Co.  causes 

decided  diurnal  fluctuation  in  discharge  at  low  stages.    Fluctuations  in  the  dis- 

chaige  of  Worcester  Branch  are  also  apparent  at  this  station. 
Winter  flow.— Discharge  relation  sometimes  affected  by  ice. 
Floods. — Flood  of  March,  1913,  reached  a  mairimum  stage  of  14.6  as  detennined  with 

a  level  by  an  engineer  of  the  Survey.    Corresponding  discharge  approximately 

15,500  second-feet. 
Accuracy. — Rating  curve  well  defined.    Accuracy  of  estimates  depends  on  tiie 

accuracy  of  mean  daily  gage  heights. 

DiBcharge  measuremenU  of  Winoa$ti  River  at  MorUpelier,  Vt.,  in  191S. 


Dmte. 

hd^. 

DIs- 
charge. 

Date. 

Hydrographer. 

b^l 

Dis- 

diarge. 

Mar.    8a 

C.  8.  De  Ckdyw 

R.B.  Banies 

Feet. 
4.33 
8.41 
9.54 

4,140 
6,850 

Apr.  26 
8ept.l5» 

166 

R.  8.  Barnes 

FetL 
5.40 
3,87 
3.97 

5«./t 

25 

O,  H  Cftnfm<l 

93 

26 

do 

do 

106 

aMeasuremeQt  made  under  complete  ice  oorer. 


h  Measuremeot  made  by  wading. 
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Gage  height,  in  feet,  and  dUchargey  in  ucondrfeet^  of  Winooski  River  at  MorUpelier,  Vt, 

far  191S. 

[RAymond  Cotton,  oboeiT«r.] 


January. 

February. 

Maitb. 

Dty. 

A.  If. 

P.M. 

A.M. 

P.M. 

A.M. 

P.M. 

b^t 

diarge. 

heiSTt 

Dis- 
diarge. 

beJ^t. 

Db- 
cbarge. 

hej^t. 

Db- 
cbarge. 

he^^ 

Db- 
(aiarge. 

be^ 

Db- 
charge. 

1 

4.85 
4.85 
4.75 
4.85 
6.2 

6.8 
5.6 
5.45 
5.25 
4.85 

4.85 
6.35 
6.15 
4.85 
4.85 

4.85 
4.85 
6.15 
7.8 
6.0 

7.8 
6.8 
5.6 
6.6 
5.25 

5.15 
5.6 
6.35 
6.35 
5.25 
5.25 

563 
563 
506 
663 
1,560 

1,210 

1,060 

045 

806 

563 

663 
875 
742 
663 
563 

563 

663 

742 

3,400 

1,380 

3,400 
2,100 
1,060 
1,060 
806 

742 
1,060 
876 
876 
806 
806 

4.8 
4.85 
4.76 
6.26 
6.2 

5.8 

5.5 

5.35 

4.85 

4.85 

6.15 

6.45 

5.2 

4.85 

4.95 

4.85 

4.85 

6.6 

7.6 

6.8 

8.4 

6.45 

6.45 

6.6 

5.35 

5.15 
5.6 
6.45 
5IB5 
6.36 
6.16 

535 
563 
506 
806 
1,560 

1,210 
980 
876 
663 
663 

742 
945 
776 
663 
620 

663 

663 

1,060 

3,140 

1,210 

4,180 
945 
946 

1,060 
876 

742 
1,060 
945 
876 
876 
742 

6.45 
4.75 
4.85 
4.85 
4.8 

4.5 
4.5 
4.4 
4.3 
4.6 

945 
506 
563 
563 
535 

381 
881 
334 
289 
381 

6.6 
4.55 

4.95 
4.9 
4.7 

4.6 

4.55 

4.3 

4.6 

4.5 

980 
406 
620 
590 
480 

381 
406 
289 
381 
381 

2 

4.3 
4.3 
4.4 
4.3 

4.4 

4.3 
4.3 
4.45 
6.7 

5.2 
5.1 
5.1 
10.0 
10.7 

9.1 
8.3 
5.6 
5.6 
5.4 

8.6 
10.0 
6.4 
6.5 
8.5 

9.7 
10.5 
8.1 
6.6 
6.4 
6.5 

289 
289 
334 
289 

334 
289 
289 
368 
1,130 

776 
710 
710 

6,546" 

4,620 

3,680 

960 

890 

820 

4,020 
5,700 
1,660 
1,760 
3,900 

6,340 
6,300 
3,460 
1,860 
1,660 
1,760 

4.2 
4.3 
4.4 

4.3 
4.5 
4.3 
4.4 
4.9 
.6.8 

6.2 
6.16 
6.1 
11.2 
10.0 

9.0 
8.3 
5.6 
6.3 
6.4 

8.8 
10.0 
6.6 
6.6 
12.0 

12.2 
13.0 
6.9 
6.5 
6.5 
6.5 

246 

3 

289 

4 

334 

5 

280 

6 

381 

7 

S 

8 

9 

690 

10 

1210 

11 

775 

12 

742 

13 

710 

14 

U 

5700 

16 

4500 

17 

3680 

18 

890 

19 

755 

20 

820 

21 

4260 

22 

6700 

23 

1760 

24 

1760 

25 

8100 

26 

8340 

27 

9300 

28 

2160 

29 

1760 

30. 



1760 

31 

1760 

April. 

May. 

June. 

Dty. 

A.M. 

P.M. 

A.M. 

P.M. 

A.M. 

P.M. 

helS^ 

Dto- 
charge. 

b^t. 

Db- 
charge. 

bejSt 

Db- 
diarge. 

hei^ 

Dfa- 
cbarge. 

Gam 
height 

Db- 
diarge. 

Qage 

Db- 
charge. 

1 

6.0 
6.6 
6.6 
6.4 
5.6 

6.0 
6.0 
6.1 
6.4 
6.4 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.8 
6.45 
6.45 
5.36 

5.36 

5.35 

6.2 

6.15 

4.05 

4.05 
4.06 
4.05 
6.0 
4.05 

1,300 
060 
800 
820 
060 

1,300 
1,300 
1,300 
1,660 
1,660 

1,300 
1,300 
1,300 

hm 

1,300 

1,300 

1,120 

856 

856 

788 

788 
788 
600 
658 
636 

635 
635 
635 
666 

635 

6.1 

6.5 

6.35 

6.6 

6.5 

6.3 
6.0 
6.4 
6.8 
6.1 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 

6.8 

5.45 

6.5 

6.45 

6.86 
5.36 
5.26 
6.16 
6.06 

4.06 
6.0 
4.05 
4.05 
4.85 

1,300 
800 
788 
800 
800 

1,570 
1,300 
1.660 
2,060 
1,300 

1,300 
1,300 
1,300 
1,300 
1,300 

1,300 

1,120 

855 

890 

855 

788 
788 
722 
658 
595 

636 
665 

636 
636 
480 

4.55 
4.45 
4.45 
4.35 
4.45 

4.45 
4.4 
4.36 
4.45 
4.35 

4.3 

4.36 

4.45 

4.45 

4.36 

4.4 
4.45 

4.4 
4.35 
4.36 

4.45 

4.85 
6.8 
6.7 
6.9 

7.3 
6.8 
6.9 
6.9 
6.3 
8.7 

348 
309 
300 
272 
300 

309 
290 
272 
300 
272 

254 
272 
309 
309 
272 

290 
309 
290 
272 
272 

300 

480 

1,120 

1.960 

2,160 

2,580 
2.000 
2,160 
2,160 
1,570 
1,040 

4.55 

4.45 

4.45 

4.4 

4.45 

4.45 
4.35 
4.45 
4.45 
4.35 

4.3 

4.45 

4.45 

4.45 

4.4 

4.4 

4.45 
4.35 
4.35 
4.45 

4.75 
6.05 
6.4 
6.8 
7.3 

7.2 
6.9 
7.0 
6.6 
6.2 
6.6 

348 
309 
309 
290 
309 

309 
272 
300 
300 
272 

254 
309 
300 
309 
200 

290 
300 
272 
272 
309 

309 

595 

1,660 

2,000 

2,580 

2,470 
2,160 
2,260 
1,860 
1,480 
800 

5.3 

5.4 

4.9 

4.95 

4.8 

4.6 
4.9 
4.6 
4.4 
4.5 

4.5 
4.4 
4.4 
4.5 
4.4 

4.4 
4.0 
4.6 
4.5 
4.3 

4.2 
4.1 
3.9 
3.9 
4.0 

4.1 
4.2 
3.7 
3.7 
3.8 

765 
820 
505 
536 
466 

368 
605 
368 
290 
328 

328 
290 
290 
328 
290 

290 
160 
328 
328 
254 

220 
189 
133 
133 
160 

189 
220 
87 
87 
109 

4.9 
5.2 
4.9 
4.9 
4.76 

4.6 
6.0 
4.6 
4.5 
4.6 

4.6 
4.3 
4.4  ^ 
4.45 
4.4 

4.4 

4.5 
4.45 
4.5 
4.3 

4.3 

4.1 

3.95 

3.9 

3.9 

4.15 

4.3 

3.7 

3.7 

3.85 

605 

2 

600 

3 

605 

4 

505 

5 

432 

6 

368 

7 

665 

8 

328 

9 

328 

10 

328 

U 

328 

12 

254 

13 

290 

14 

309 

15 

290 

16 

200 

17 

328 

18 

309 

W 

328 

20 

254 

21 

254 

22 

189 

23 

146 

24 

133 

25 

133 

26 

204 

27 

254 

28 

87 

» 

87 

30 

121 

31 
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SUBFACB  WATEB  SUPPLY,  1913,  PABT  IV. 


Qage  height^  infeetf  and  ditcharge,  in  ueondfeet,  of  WinooiH  River  at  MontpeUer,  VL, 

for  19i^— Contmued. 


July. 

August. 

Dmy. 

A. 

M. 

P. 

If. 

A.M. 

P. 

M. 

A. 

M. 

P. 

If. 

hdSLt 

Dis- 
oluurgQ. 

hS^t. 

Dis- 
dkwge. 

b^t. 

DlB- 

Oosige. 

^t. 

Dis- 

bSg^ 

DlB. 
chargt. 

Oan     Dis. 
M^tcbaiga. 

obarse. 

1 

3.9 
3.9 
8.8 
8.9 

8.8 

3.65 

3.7 

3.65 

3.7 

3.85 

4.05 

4.1 

3.95 

3.9 

4.05 

3.85 
3.85 
8.85 
4.05 
8.75 

3.85 
3.95 
3.85 
3.85 
3.75 

8.85 
3.85 
4.05 
4.25 
4.15 
3.65 

133 
133 
109 
133 
109 

78 
87 
78 
87 
121 

174 
189 
146 
133 
174 

121 
121 
121 
174 
96 

121 
146 
121 
121 
96 

121 
121 
174 
237 
204 
78 

3.9 

3.9 

3.85 

3.8 

8.75 

3.66 
3.65 
3.65 
3.66 
4.16 

4.1 

4.1 

8.95 

8.95 

4.05 

3.96 
3.86 
8.95 
3.85 
3.66 

3.95 
3.85 
3.66 
8.86 
8.86 

3.9 

3.86 

4.65 

4.0 

3.86 

3.86 

188 
133 
121 
109 
96 

78 
78 
78 
78 
204 

180 
189 
146 
146 
174 

146 
121 
146 
121 
78 

146 
121 
78 
121 
121 

133 
121 
889 
160 
121 
121 

3.85 
4.36 
4.16 
4.16 
4.16 

4.15 
4.05 
8.85 
8.95 
4.15 

8.95 
4.05 
4.05 
8.95 
4.0 

4.05 

8.95 

4.05 

4.1 

4.06 

4.0 

8.75 

4.2 

4.8 

6.8 

4.7 
5.1 
4.3 
4.0 
4.1 
4.0 

121 
272 
204 
204 
204 

204 
174 
121 
146 
204 

146 
174 
174 
•146 
160 

174 
146 
174 
180 
174 

160 
96 
220 
465 
766 

410 
625 
254 
160 
189 
160 

3.96 
4.16 
4.26 
4.15 
4.2 

4.16 

4.05 

8.96 

4.0 

4.0 

4.0 

4.05 

4.05 

4.0 

4.05 

4.06 

4.0 

4.16 

4.1 

4.1 

146 
204 
237 
204 
220 

204 
174 
146 
160 
160 

160 
174 
174 
160 
174 

174 
160 
204 
180 
180 

4.0 
4.0 
8.8 
8.6 
8.7 

3.9 
3.8 
4.0 
8.9 
3.85 

8.8 

8.85 

8.9 

8.8 

8.7 

8.46 

8.65 

8.9 

8.8 

8.95 

3.96 

8.9 

4.6 

4.4 

4.1 

8.9 

3.95 

3.8 

3.3 

3.6 

160 
160 
109 
68 
87 

188 
109 
160 
133 

m 

109 

m 

138 
109 
87 

44 

78 
183 
109 
146 

146 
133 
868 

290 
189 

138 
146 
109 
25 

68 

4.06 

3.9 

S.7S 

8.7 

4.0 

S.8 

3.85 

8.8 

8.8 

8.9 

8.9 

3.9 

3.9 

8.85 

8.6 

8.25 
8.76 
4.05 
8.76 
4.0 

8.95 

4.1 

4.6 

4.2 

3.95 

4.06 

8.9 

3.6 

8.4 

3.7 

174 

2 

m 

3 

98 

4 

87 

5 

160 

6 

109 

7 

m 

8 

109 

0 

109 

10 

133 

11 

ua 

12 

IS 

13 

181 

14 

121 

16 

61 

16 

3D 

17 

96 

18 

174 

19 

96 

20 

160 

21 

146 

22 

3.8 
4.4 
4.95 
6.2 

4.9 
4.8 
4.1 
4.1 
4.1 
4.1 

109 
290 
536 
090 

505 
466 

180 

189 

^189 

•l89 

189 

23 

838 

24 

230 

25 

146 

26 

174 

27 

133 

28 

61 

20 

87 

30 

87 

31 

October. 

NOT« 

mber. 

Deoembflr. 

Diyr. 

A. 

M. 

P. 

H. 

A. 

M. 

P. 

M. 

A. 

M. 

P. 

M. 

hei^t. 

charge. 

Oaee 
helSit. 

charge. 

hd^t. 

(diarge. 

bS^t 

Di». 
diaige. 

be^t 

Dis- 
ofaaige. 

bel^t. 

Dis. 
ofaaifs. 

1 

3.8 
3.9 
3.4 
4.1 
4.0 

3.6 
3.7 
3.7 
8.8 
3.85 

4.0 

3.95 

4.0 

4.3 

4.3 

4.2 
4.1 
3.8 
3.6 
4.3 

6.0 

4.76 

-4.8 

4.9 

6.0 

6.1 
5.0 
4.8 
4.6 
4.6 
4.4 

109 
133 
37 
189 
160 

68 
87 
87 
109 
121 

160 
146 
160 
254 
264 

220 
189 
109 
61 
264 

566 
432 
465 
605 
665 

625 
566 
456 
368 
368 
290 

3.85 

4.0 

3.3 

4.2 

3.9 

3.7 

3.66 

8.8 

3.9 

4.0 

4.0 
4.0 
4.0 
4.4 
4.3 

4.3 
4.0 
3.9 
3.6 
4.4 

6.2 
4.7 
4.9 
5.0 
5.05 

5.1 

6.1 

4.7 

4.65 

4.65 

4.5 

121 
160 
25 
220 
133 

87 
78 
109 
133 
160 

160 
160 
160 
290 
264 

254 
160 
133 
68 
290 

600 
410 
606 
665 

596 

625 
626 
410 
389 
348 
328 

4.4 
4.1 
4.3 
4  2 
4.3 

4.3 

4.3 

4.16 

4.2 

4.3 

4.15 
4.05 
4.16 
4.25 
4.76 

4.16 
4.15 
4.26 
4.36 
5.05 

5.15 
4.66 
4.16 
4.35 
4.36 

4.25 

4.1 

4.06 

4.25 

4.15 

290 
189 
254 
220 
264 

254 
264 
204 
220 
264 

204 
174 
204 
237 
432 

204 
204 
237 
272 
696 

688 
348 
204 
272 
272 

237 
189 
174 
237 
204 

4.3 
4.0 
4.4 
4.3 
4.36 

4.3 
4.2 
4.3 
4.3 
4.3 

4.05 

4.1 

4.15 

4.46 

4.36 

4.06 
4.25 
4.26 
4.55 
5.6 

4.75 
4.45 
4.25 
4.46 
4.4 

4.26 
4.05 
4.25 
4.36 
4.05 

264 
160 
290 
254 
272 

264 
220 
264 
254 
254 

174 
189 
174 
809 
272 

174 
237 
237 
348 
900 

432 
800 
237 
809 
290 

237 
174 
237 
272 
174 

4.35 
4.35 
4.35 
4.46 
4.6 

4.36 
4.U 
4.66 
4.76 
4.46 

4.4 

4.46 
4.46 
4.4 
4.45 

4.35 
4.25 
4.25 
4.36 
4.35 

4.U 
4.46 
4.36 
4.25 
4.25 

4.25 
4.46 
4.56 
4.46 
4.65 

272 
372 
272 
809 
828 

272 
204 
889 
432 
309 

290 
309 
309 

290 
309 

272 
237 
237 
272 
272 

204 
309 
272 
237 
237 

237 
809 

848 
809 
348 

4.46 

4.85 

4.4 

4.66 

4.46 

4.26 

4.25 

5.05 

4.6 

4.46 

4.46 
4.46 
4.46 
4.46 
4.4 

4.36 

4.3 

4.4 

4.46 

4.86 

4.0 

4.65 

4.3 

4.36 

4.25 

4.8 

4.65 

4.6 

4.46 

4.66 

809 

2 

273 

3 

389 

4 

841 

6 

309 

6 

337 

7 

237 

8 

696 

0 

368 

10 

309 

11 

809 

12 

309 

13 

809 

14 

809 

16 

290 

16 

378 

17 

354 

18 

290 

19 

809 

20 

373 

21 

160 

22 

348 

23 

354 

24 

373 

s 

217 

26 

254 

27 

348 

28 

308 

29 

309 

30 

346 

81           
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WOBOSSTBB  BSASOK  07  WZirOOSKZ  BZVXB  AT  KOVTPBLISB,  VT. 

Location.— A  short  distance  below  plant  of  I^ane  Manufacturing  Co.,  at  Montpelier, 
near  junction  of  Worcester  Branch  with  main  stream. 

Beooxds  available.— May  15,  1909,  to  December  31, 1913. 

Drainage  area.— Not  measured. 

Gage.— Vertical  stafif,  ^Mtened  to  a  stone  wall  and  tree  about  100  feet  below  power 
plant;  read  daily,  morning  and  evening,  to  half-tenths.  Lifnits  of  use:  Half- 
tenths  below  and  tenths  above  3.0  feet. 

ControL — ^Fairly  permanent. 

Diaeharge  measurements.- Made  from  steel  hi^way  bridge  about  300  feet  below 

Begnlation.— Flow  affected  by  operation  of  power  plant  just  above  station. 

l^ter  flow. — Discharge  reladon  materially  affected  by  ice. 

Floods. — Flood  of  March,  1913,  reached  a  maximum  stage  of  9.8  feet  at  4.30  p.  m. 

March  25,  and  a  second  peak  stage  of  9.7  feet  at  4.30  p.  m.  March  27.    Records  of 

maximum  stage  verified  by  engineer  of  Geological  Survey  from  high-water  marks. 

Maximum  dischaige  approximately  3,420  second-feet. 
Aoeoracy. — ^Rating  curve  fairly  well  defined.    Accuracy  of  estimates  depends  on 

the  accuracy  of  mean  daily  gage  heights. 

Dueharge  meoiwrementi  of  Worcester  Branch  of  Winoo$ki  River  at  Montpdier,  Vt.yin  191S. 


Date. 

Oace 
hoffat 

Dis- 
ohai^ge. 

WfT    ^ 

R.  8.  BaiiMB 

Ftet, 
7.20 
6.60 
1.87 

See.fL 
2,030 
1,700 
126 

16 

.do 

Apr.  38 

do 

Oage  height,  infeet,  and  diecharge,  in  $econd-/eet,  of  Worcester  Branch  of  WinoosH  River 

at  iiontpelier,  Vt.Jorl91S. 


(8.  A.  Luke,  obawer.] 

January. 

February. 

March. 

Dssf. 

A.M. 

P.M. 

A.M. 

P.M. 

A.M. 

P.M. 

hej^ 

Dto- 
diarge. 

Oace 
hol^t. 

Dto- 
diarge. 

helSS^t. 

Di». 
Charge. 

he^ 

Dis- 
charge. 

Gage 
height. 

Db. 
chaige. 

Oace 
height. 

Db. 
charge. 

1,    

1.4 
1.35 
1.3 
8.0 

54 

48 

43 

890 

1.85 
1.8 
1.8 
2.5 
•2.1 

1.8 
2.0 
1.9 
1.6 
L6 

1.6 

•  2.6 
2.4 
2.1 
1.8 

1.7 

2.06 

8.1 

•  8.9 
2.6 

4.1 
2.7 
2.2 
2.2 
2.0 

•  1.9 
2.0 
L7 
1.5 
1.5 
1.5 

48 
43 
110 
258 
165 

110 
145 
127 
79 
79 

79 
283 
234 
165 
110 

94 
155 
418 
666 

283 

734 
809 
187 
187 
145 

127 
145 
94 
66 
66 
66 

2.0 

145 

1.8 

•  1.5 
1.6 
1.6 
1.5 

1.5 
1.5 
1.4 

•  1.5 
1.7 

1.8 
1.8 
1.7 
1.9 
2.3 

•2.4 

110 
66 
66 
66 
66 

66 
66 
54 

2             

J    

1.5 
1.4 
1.5 

1.6 

1.55 

1.4 

66 
54 

66 

70 
72 
54 

4             

5       

0 

1.7 
2.1 
1.8 
2.0 
1.7 

1.7 

94 
165 
110 
145 

94 

94 

7 

8 

9         

10 

1.6 

1.6 
1.7 
1.7 
1.8 
2.2 

•-  •  • 

11 

12 

13      

2.3 
2.2 
1.0 

1.6 
1.6 
2.0 
a6.0 
3.0 

4.7 
8.0 
2.2 
8.8 
1.0 

210 
187 
127 

79 
79 
802 

054 
890 
187 
210 
127 

14 

15 

m 

17 

2.0 
2.3 
2.9 
3.6 

4.4 

6.3 

362 
210 
362 
668 
842 
1,620 

2.7 
2.4 
3.3 
4.1 

6.8 
4.2 

•  3.0 
3.3 
9.8 

6.6 
9.7 
3.8 
3.0 

•  2.6 
4.6 

309 

IS 

234 

lO 

476 

»:::::::::::::: 

734 

21 

1,400 
770 

22 

2S 

300 

24 

2.8 
5.1 

5.2 
5.4 
5.2 
3.6 

335 
1,110 

1,150 

1,230 

1,160 

568 

476 

26 

3,420 

20 

1,760 

27 

2.0 
1.7 
1.7 
L6 
1.5 

145 
94 
94 
79 
66 

3,360 

28 

632 

29 

390 

89 

283 

81... 

2.7 

309 

916 

•  On  Sunday  oiually  one  gage  reading  between  2  and  5  p.  m. 
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SXntFACB  WATEB  SUPPLY,  1913,  PABT  IV. 

id  discharge,  in  Hcond^mi,  of  Womeiter  Bn 
at  Montpelier,  Vt., forlSlS—Coniinxied, 


April. 

M*J. 

June. 

D*y. 

A.M. 

P. 

If. 

A. 

M. 

P. 

M. 

A. 

M. 

P.M. 

he^t 

cdiacge. 

^u 

Dto- 

Oace 
helgLt 

diBige. 

h^t 

Dis- 
duugs. 

he^t 

Dto- 
chaige. 

Gin     Db- 
he^tdiarsi. 

1 

8.9 
2.7 
2.4 
8.0 
4.8 

666 

809 
234 
390 
092 

8.3 

2.7 
2.4 
3.7 
4.5 

a2.0 
2.6 
2.5 
2.3 
2.2 

2.7 
2.7 
a2.7 
2.4 
2.35 

2.4 
2.2 
2.0 
3.1 

•  2.4 

2.2 
LO 
2.0 
LO 
LO 

L8 

•  L65 
L7 
L6 
L6 

476 
309 
234 
600 
878 

302 
283 
258 
210 
187 

309 
300 
309 
234 
222 

234 
187 
146 
418 
234 

187 
127 
145 
127 
127 

110 
86 
94 
79 
70 

L4 
L4 
L3 

54 
54 
43 

LS 
LS 
L4 

•  L2 
L3 

L4 

LOS 

LOS 

L4 

L4 

•  LO 
L4 
L4 
L4 
L8 

L3 
L3 

•  L2 
L3 
L4 

L4 
LO 
2.6 
2.8 

•  2.4 

L8 
L6 
2.2 
4.4 
2.4 
2.1 

66 
66 
54 
S3 
43 

54 

18 
18 
54 
54 

14 
54 
54 
54 
43 

43 
43 
82 
43 
54 

54 
127 
283 
835 
234 

110 
70 
187 
842 
234 
165 

aL8 
L7 
L6 
L6 
LS 

L4S 
LS 

•  L4 
LS 
L3 

L4 
L3 
L4 
L4 

•  LI 

L4 
LS 
L3 
L2 
L2 

LIS 

•  LO 
LI 
LI 
L2 

L3 
LI 
LI 
•  .0 
LO 

110 

2 

LO 
L6 
LS 
L4 

L3 
L3 

127 
70 
66 
54 

43 

43 

M 

8 

79 

4 

79 

5 

L25 

LI 
L2 
LI 
L2 
L2 

38 

22 
32 
22 
32 
32 

66 

0 

60 

7 

2,6 
2.2 
2.2 
2.0 

2.4 
2.6 

258 
187 
187 
146 

234 
266 

66 

8 

54 

9 

L3 
L2 

L2 
LIS 
L2 
LIS 

43 
32 

32 
27 
32 
27 

66 

10 

43 

11 

54 

12 

LI 
LI 
LI 
LIS 

L2 
L2 

22 
22 
22 
27 

32 
32 

43 

13 

54 

14 

2.0 
2.7 
2.0 
2.4 
1.9 
2.2 

283 
809 

283 
234 
127 
187 

54 

16 

22 

Id 

LI 

L2S 

L2 

LI 

LI 

LO 

22 
38 
32 
22 
22 

14 

54 

17           

66 

18 

43 

10         

L26 
LIS 

LI 
L2 
2.4 
3.0 

38 
27 

22 

32 

234 

300 

SS 

20 

ss 

21 

2.1 
2.0 
1.9 
2.0 
1.0 

L8 

166 
145 
127 
146 
127 

110 

27 

22 

14 

23 

LO 

LO 
LO 

.8 
LO 
LO 

14 
14 
14 

2.5 
14 
14 

22 

24 

23 

25             

33 

25 

L8 
L6 
LO 
4.6 
2.6 
2.2 

110 
70 
127 
016 
283 
187 

a 

27 

22 

28 

1.6 
1.6 
1.4 

79 
70 
54 

22 

20 

7.5 

30 

.0 

7.5 

14 

31           

July. 

August. 

Septea 

mber. 

Dmy. 

A. 

H. 

P.M. 

A.M. 

P.M. 

A.M. 

P.M. 

hd^ 

DlB- 

diarge. 

^t. 

Dis. 
charge. 

h^t. 

Dis- 
cbarge. 

bel^t. 

Di». 
charge. 

Oage 
hei^t 

Di». 
charga 

height. 

Dto. 

ChVgB. 

1  

LO 
1.0 

.8 

14 
14 
2.6 

LI 
LOS 

.8 
.8 
.8 

a.O 
LI 
.8 
.8 
LI 

LI 
LI 
•.0 
LI 
LI 

LOS 

LI 

LO 

LI 

a.O 

.9 
.9 
.9 
.8 
.8 

L3 
oLO 
L3 
L6 
L4 
.9 

22 

18 
2.5 
2.5 
2.5 

7.5 

22 
2.5 
2.5 

22 

22 
22 
7.5 
22 
22 

18 
22 
14 
22 
7.5 

7.6 
7.5 
7.5 
2.5 
2.5 

43 
14 
43 
66 
54 
7.5 

ao 

.0 

7.5 
7.5 

LI 

.8 

«.o 

.7 
L2 

.0 
.8 
.8 
.8 
•.8 

.8 
.8 
.7 
.8 
.8 

.8 
•.7 

.8 
LO 

.0 

.8 
.8 
.8 
«.8 
LO 

.0 
LO 
LO 
LO 
LO 
•.8 

22 
2.5 
7.6 
.5 

32 

7.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
.5 
2.6 
2.5 

2.6 
.5 
2.5 
14 
7.5 

2.5 
2.5 
2.5 
2.5 
14 

7.5 
14 
14 
14 
14 

2.5 

0.8 
.0 
.0 

.8 
.8 

.8 

2.5 
7.5 
7.6 
2.6 
2.6 

2.5 

a8 

LO 
LO 
.0 
.0 

.0 
0.0 
.0 
.8 
.8 

.8 
.8 
LO 
•.0 
.0 

.85 
.86 
.8 
.8 
.8 

a.  8 

LI 

LS 

L3S 

L2 

.06 

.0 

•.8 

LO 

LO 

2.5 

2 

14 

3    

14 

4 

.8 
.8 

.8 
.8 
.7 
.7 

2.5 
2.5 

2.5 

2.5 

.5 

.5 

7.5 

5 

.8 

2.6 

7.5 

6 

7.5 

7      

.9 
.9 
.8 
.8 

L06 
.9 

7.5 
7.5 
2.5 
2.6 

18 
7.5 

7.5 

I:::::::::::::: 

.8 
.8 
.8 

.8 
.8 
.8 

2.5 
2.5 
2.5 

2.5 
2.5 
2.5 

7.5 

0         

15 

10 

25 

11            .  *  .. 

.8 
.7 
.7 
.6 
.7 

.7 

2.5 
.5 
.5 
.0 
.5 

.5 

15 

12       

15 

13 

14 

14.             

LOS 
LI 

.9 
.9 
.8 
L4 

18 
22 

7.5 
7.5 
2.5 
54 

7.5 

15 

10 

.0 

.0 
.8 
.8 
.8 
.8 

7.5 

7.5 
2.5 
2.5 
2.5 
2.5 

7.5 
50 

17 

&0 

18 

.7 
.8 
.0 

.8 
.8 
.0 

.5 
2.5 
7.5 

2.5 
2.5 
7.5 

15 

19    

15 

20 

15 

21    

.8 
.9 
.9 
.8 
.8 

LOS 

2.5 
7.5 
7.5 
2.5 
2.5 

18 

15 

22 

.8 
.0 
.0 
.0 

.8 
.0 

2.5 
7.5 
7.5 
7.5 

2.5 
7.5 

22 

23 

66 

24 

48 

28 

.8 

.8 
.8 
.8 
.8 
.9 

2.5 

2.5 
2.5 
2.5 
2.6 

7.6 

32 

26 

11 

27 

7.5 

28 

LO 
L8 
L16 
LO 

14 
43 
27 
14 

15 

20 

.8 
.85 

2.5 
&0 

14 

30 

14 

31 

__^_^ 

•  On  Bonday  one  gage  reading  between  2  and  5  p.  m. 
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Gaffe  heighty  mfeet,  and  dMtarge,  in  Meeond-feetf  of  WaneiUr  Branch  of  Winooiki  River 
at  Montpelier,  Fr.,/orlP15— Continued. 


October. 

Nov«i9lMr. 

Deoonbcr. 

I>«J. 

A.M. 

P.M. 

A. 

M. 

P.M. 

A.M. 

P.M. 

bSS^t. 

Dis. 
diarge. 

bri^ 

Dis- 

hdX. 

Dis. 
charge. 

hdiS^ 

Dis- 
dutfge. 

bS^t 

Di»- 
diarge. 

bS^t. 

Dis. 
duurge. 

1 

as 

.8 
.8 
.8 

2.5 
2.6 
2.6 
2.6 

LI 

.8 

.9 

.9 
•.9 

LI 
LI 
LO 
LO 
LO 

.9 
a.  9 
L2 
L4 
L25 

LI 
L2 
LO 
0.8 
L45 

L6 
L8 
L8 
L4 
2.6 

2.3 
2.2 
L6 
L6 
L5 
L45 

22 
2.5 
7.5 
7.5 
7.5 

22 
22 
14 
14 
14 

7.5 
7.5 

32 

54 

38 

22 
32 
14 
2.5 
60 

66 
110 
110 

54 
283 

210 
187 

79 

66 

66 

60 

L2 

32 

L4 
aLl 
L2 
L4 
L3 

L25 

L2 

L25 

L3 

L9 

L5 
L5 
L5 
L4 
L4 

LI 

L8 

L2 

L25 

2.8 

2.0 
L7 
L6 
L6 
L5 

L4 
LO 
L4 
L4 
•  LO 

54 

22 
82 
54 

43 

88 
82 
38 
43 
127 

66 
66 
66 
54 
54 

22 
43 
32 
88 
835 

145 
94 
66 
79 
66 

54 

14 
54 
54 

14 

LI 
L8 
L5 
L7 
L6 

L4 

22 
43 
66 
94 
79 

54 

L5 
L6 
L9 
L7 
L6 

L5 
•  L3 
2.8 
L75 
L7 

L6 
L5 
L55 
aL4 
L5 

L5 
L3 
L5 
L5 
L5 

aL2 
L35 
L4 
L35 
L2 

L8 
L3 
<bL2 
L5 
L4 
L5 

66 

2 

79 

3 

1.2 
LI 
LI 

LI 
LI 
LI 
LI 
L8 

L3 

L3 

L2 

L15 

LI 

LI 
LI 
LI 
LI 
3.1 

2.3 

L7 

L65 

L4 

L3 

L3 
LO 
LO 
L05 

32 
22 
22 

22 
22 
22 
22 
110 

43 
43 
32 
27 
22 

22 
22 
22 
22 

418 

210 
94 
72 
54 
43 

43 
14 
14 
18 

127 

4 

94 

5 

79 

6 

LO 
.8 
.8 
.8 
.8 

.8 

14 
2.6 
2.6 
2.6 
2.6 

2.5 

60 

7 

48 

8 

2.2 
L7 
L4 

L36 

L3 

L8 

187 
94 
54 

48 
43 
43 

210 

9 

108 

10 

94 

11 

79 

12 

66 

13 

LI 
LI 
L15 

LO 
LO 
.9 

22 
22 
27 

U 
14 
7.5 

72 

14. 

54 

15 

L4 

L8 
L2 
L2 
L3 
L2 

54 

43 
32 
32 
43 
32 

60 

1ft 

66 

17 

48 

18 

66 

1» 

66 

20 

L4 

2.0 
L6 
L4 
L2 
L2 

2.1 
2.6 
L7 
L3 
L8 
L2 

64 

145 
79 
54 
32 
32 

165 
258 
94 
43 
43 
32 

66 

21 

82 

22 

L2 
L3 
LI 
L15 

L2 
LI 

32 
43 
22 
27 

32 
22 

48 

2} 

54 

24 

48 

25 

82 

26 

48 

27 

48 

28 

S2 

20 

L2 
L2 
L3 

82 
32 
43 

66 

30 

54 

31..               .     . 

66 

a  On  Sunday  usually  one  gage  reading  between  2  and  5  p.  m. 
NoTB.— Discharge  relation  affected  by  ice  about  Feb.  9  to  Mar.  16. 

DOG  BZVXB  AT  VO&TKFIXLD.  VT. 

Location. — At  highway  bridge  in  Northfield,  Vt.,  near  Norwich  University  grounds. 

Union  Brook  flows  into  Dog  River  a  short  distance  below  station. 
Becoxds  available.— May  14, 1909,  to  December  31, 1913.    August  23, 1910,  station 

at  lower  bridge;  August  23,  1910,  to  December  31,  1913,  piesent  station. 
Drainag^e  area. — 57  square  miles. 
Oage. — Vertical  staff  attached  to  highway  bridge;  read  daily,  morning  and  evening, 

to  quarter-tenths.    Limits  of  use:  Hundredths  below  2.0,  half-tenths  from  2.0  to 

3.0,  and  tenths  above  3.0. 
ControL — Probably  permanent. 
Diacharge  measurements.— Made  from  highway  bridge  during  high  water  and  by 

wading  during  low  water. 
Regulation. — Diurnal  fluctuation  caused  by  operations  of  power  plant  probably  not 

sufficient  to  affect  materially  computations  based  on  semidaily  observations  of 

gage  height. 
Floods. — Flood  of  March,  1913,  reached  a  maximum  stage  8.5  feet  at  approximately 

10  p.  m.  March  25.    A  second  maximum  of  7.7  feet  was  reached  at  noon  March  27 

Maximum  discharge  was  about  3,400  second-feet,  or  60  second-feet  per  square 

mile  of  drainage  area. 
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Di$diar^  meaturemenU  of  Dog  River  at  Narthfield,  Vt.,  in  1913. 


Date. 

RjdioffKphBt, 

hSSEl 

cliazKii 

lUr.  27 

R.  fl.  BaiTMff ....  XX  X. 

7.60 
7.00 

i.n 

0.70 

^ 

27 

do 

Apr.  S 

do 

ft.  H.  CanfMd , . . 

•  Mmaamnttot  nude  by  wading. 

Daily  gage  height,  in  feet,  of  Dog  River  at  Northfield,  Vt.Jar  191S, 
(FloreoM  C.  Doyle,  obsorver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D«t. 

1 

1.02 
1.56 
2.25 
2.25 
1.80 

1.28 
2.2 
1.20 
1.30 
1.35 

1.45 

8.4 

1.06 

1.80 

1.80 

1.75 

2.05 

3.1 

2.0 

2.4 

4.0 

2.45 

2.1 

2.45 

2.0 

1.02 

2.1 

1.76 

1.45 

1.70 

1.62 

2.0 

1.35 

1.40 

1.48 

1.48 

1.32 
1.36 
1.30 

1.10 
1.20 
1.06 
1.10 
1.10 

1.02 
1.06 

2.85 
2.6 
2.4 
8.4 
4.0 

3.3 

2.85 

2.6 

2.35 

2.6 

2.6 

2.5 

2.45 

2.5 

2.5 

2.25 
2.3 
2.25 
2.55 
2.30 

2.2 
2.2 
2.3 
2.3 
2.2 

2.15 
2.1 
2.1 
2.0 
1.94 


1.90 
1.84 
1.80 
1.71 
1.76 

1.65 
1.56 
1.56 
1.60 
1.52 

1.51 
1.48 
1.44 
1.51 
1.42 

1.60 

1.55 

1.5 

1.49 

1.41 

1.39 

1.86 

2.3 

2.6 

2.1 

2.0 

1.80 

2.1 

3.2 

2.45 

2.2 

2.0 

1.90 

1.85 

1.96 

1.82 

1.78 
1.70 
1.64 
1.60 
1.50 

1.35 
1.20 
1.35 
1.34 
1.20 

1.32 
1.35 
1.42 
1.35 
1.28 

1.22 
1.19 
1.22 
1.18 
1.06 

1.02 
1.12 
1.02 
1.00 
1.00 

aoo 

.92 
.96 
.90 
.96 

.90 
.90 
1.06 
1.18 
1.25 

1.12 

.96 

1.06 

1.00 

.96 

.90 

.88 
.81 
.88 
.85 

.86 
.82 
.82 
.88 
.92 

1.00 
.79 
1.29 
1.20 
1.00 
.92 

0.85 
.85 
.81 
.80 
.90 

.92 
.82 
.80 
.79 

.78 

.78 
.75 
.75 
.82 

.78 

.78 
.75 
.85 
.80 
.70 

.70 
.80 
.85 
.72 
.70 

.60 
.90 
.80 
.80 
.78 
.74 

0.70 
.68 
.72 
.80 
.72 

.60 
.60 
.70 
.66 
.62 

.62 
.72 
.70 
.70 
.70 

.70 
.72 
.72 
.70 
.75 

.70 

1.50 

1.25 

.86 

.80 

.74 
.78 
.78 
.60 
.68 

0.80 
1.25 
1.22 
1.06 
.94 

.80 
.74 
.75 
.85 
.90 

.80 
1.15 
1.26 
1.26 
1.18 

1.06 

1.00 

.88 

.99 

1.98 

2.0 

1.78 

1.85 

1.20 

1.82 

2.4 

2.45 

1.88 

1.85 

1.81 

1.68 

1.55 
1.50 
1.41 
1.35 
1.48 

1.40 
1.40 
1.45 
2.15 
2.6 

2.06 
1.78 
1.80 
1.72 
1.66 

1.65 
1.65 
1.59 
1.70 
2.4 

1.96 
1.82 
1.81 
1.78 
1.68 

1.61 
1.55 
1.66 
1.60 
1.65 

i.ao 

2 

1.30 

8 

l.% 

4 

1.8S 

6 

1.7S 

0 

1.6S 

7 

l.« 

8 

2.15 

9                 

2.3 

10 



1.05 

2.1 

1.68 

1.30 

1.22 

1.06 
1.10 
1.06 

3.0 

1.80 
2.15 
1.68 
6.2 
4.7 

3.1 

1.60 

1.90 

3.1 

3.0 

3.4 
2.4 
2.6 
8.8 
5.2 

4.4 

7.1 

3.7 

3.1 

2.06 

4.0 

1.90 

u 

1.78 

12 

1.78 

12 

1.72 

14 

1.75 

15 

1.75 

10 

1.65 

17 

l.« 

18 

1.65 

10 

1.55 

20 

1.56 

21 

1.M 

22 

1.53 

23 

1.30 

24 

1.41 

25 

1.10 

20 

i.a 

27 

1.60 

28 

1.12 

20 

30 

1.4D 

81 

1.40 

Note.— DiBoharge  relation  affected  by  ice  about  Feb.  O-20. 
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DaUy  diKhcrge,  in  $eoond/eet,  of  Dog  River  at  Nort^field,  Vt.,/or  291S, 


Day. 

Jan. 

Fab. 

Mar. 

Apr. 

lUy. 

Jane. 

July. 

Am. 

Sept 

Oct 

Nov. 

Dec 

1 

GO 
52 
130 
130 
77 

30 
123 
34 
31 
35 

44 

313 
M 

77 

77 

73 
184 
366 
223 
140 

443 
156 
111 
156 
90 

90 
111 
73 
44 
67 
50 

90 
35 
30 
46 
46 

33 
36 

31 

62 
111 
66 
31 
35 

15 
18 
17 

18 
34 
15 
18 
18 

13 
15 
15 
50 
330 

77 
117 

66 

1,300 

647 

366 
57 
88 
356 
410 

313 
140 
177 
306 
838 

553 

2,100 
374 
256 
231 
443 

215 
177 
140 
312 
443 

393 
315 
177 
143 
177 

177 
163 
156 
163 
163 

130 
136 
130 
170 
186 

123 
123 
136 
136 
123 

117 
111 
HI 
00 
02 

88 
81 
77 
68 
73 

62 
52 
52 
57 
60 

40 
46 
43 

40 
41 

•      57 
52 
48 
47 
40 

38 
82 
136 
177 
111 

99 

87 
111 
274 
156 
133 

90 
88 
82 
94 
79 

70 
67 
61 

57 
48 

35 
24 
35 
34 
24 

33 
85 
41 
35 
30 

25 
28 
25 
23 

17 

13 
10 
13 
12 
12 

10 
0 

10 
8 

10 

8 
8 
15 
23 
28 

10 
10 
15 
13 
10 

8 
8 
6 
8 
7 

7 
6 
6 
8 
0 

12 
5 

30 
24 
12 
0 

4. 

48 
28 

5 
28 
25 
15 
10 

5 

4 
4 
7 
8 

5 
21 
28 
28 
23 

15 
12 
8 
12 
07 

99 
75 
35 
30 
70 

140 
156 
76 
82 
78 
65 

62 
48 
40 
35 
46 

30 
80 
44 

117 
177 

105 
75 
77 
60 
65 

62 
62 
56 
67 
140 

04 
79 
78 
75 
65 

58 
52 
62 
57 
52 

57 

3 

67 

3 

04 

4 

82 

5 

73 

ft 

62 

7 

65 

8 

117 

9 

136 

10 

88 

11 

75 

12 

75 

13 

60 

14 

73 

Ifi 

73 

16 

62 

17 

65 

18 

62 

1» 

S3 

» 

53 

21 

55 

72 

50 

23 

31 

24 

41 

25 

48 

2S 

50 

27 

57 

28 

50 

2» 

48 

30 

30 

31 

30 

Monthly  discharge  of  Dog  River  at  Northfield,  Vt.Jor  191S. 
pralnage  area,  67  sqnare  mOes.] 


Discharge  fai  second-feet. 

Run-off 
(depth  fai 
inches  on 

Month. 

Maximum. 

Minlmnm. 

Mean. 

Per 
square 
mile. 

Aeon* 
racy. 

443 

111 
2,100 
443 
274 
00 
30 
0 
48 
156 
177 
136 

24 

116 
33.4 

311 

166 
8L5 
41.8 
11.6 
5.48 
6.48 
41.4 
69.9 
64.7 

2.04 
.586 

5.46 

2.91 

1.48 
.783 
.204 
.0061 
.113 
,   .730 

1.38 

1.14 

2.35 

.61 

6.80 

8.25 

1.66 

.82 

.24 

.11 

.18 

.84 

1.87 

1.31 

A. 

c. 

itoS!7:    ::::::::::::::::::::::::::: 

13 
92 

88 
12 
5 
4 
3 
4 
35 
31 

A. 

Aprfl 

A. 

i&y..ii'::::::. ::::.:. ::::::::::::::::. 

A. 

Jmia 

B. 

juSr.;;;::::::::::::::::;:::::::::::::;: 

C. 

Aomist 

r 

sepSmibii:::::;;:::::::::;::::::::;:;:: 

c. 

October 

B. 

November 

A. 

December 

A. 

Tba  Tflflr , 

2,100 

3 

79.5 

1.30 

18.96 

NoTB.— Discharge  Feb.  9  to  20,  Inclusive,  interpolated  by  oomparisoii  with 
a  study  of  the  olimatologio  records  at  Northflald: 


records  of  nearby  streams  and 
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LAMOZLLX  BZVXB  AT  OADYS  FALLS.  VT. 

Location.— About  1,000  feet  below  power  plant  of  Morriffville  Electric  Light  k  Power 
Co.,  1,000  feet  below  the  hi^way  bridge  at  what  was  formerly  known  as  Gadys 
Falls,  and  about  2  miles  downstream  from  village  of  Morrisville;  Hyde  Park  is 
1  mile  north.  Both  Hyde  Pftrk  and  Morrisville  are  on  the  St.  Johnsbury  St  Lake 
Ghamplain  Railroad. 

Reeords  available. — September  4  to  December  31, 1913.  A  station  was  maintained 
in  the  village  of  Morrisville  July  28, 1909,  to  July  13, 1910,  and  was  replaced  by  a 
station  at  Johnson  July  14,  1910.    See  Water-Supply  Paper  324,  page  126. 

Dra^tiage  area.— Not  measured. 

Qa^e.— Gurley  electric  water-stage  register  in  standard  timber  shelter  over  timber- 
lined  well. 

ControL— Gravel  500  feet  below  gage  well  defined;  bed  of  stream  smooth  gravel. 

Diaeharge  measurements.- At  low  stages  made  by  wading  600  feet  below  gage; 
at  medium  and  high  stages  from  a  cable. 

Winter  flow. — Dischaige  relation  affected  by  ice  during  extremely  cold  weather. 

Aootiraoy. — Conditions  for  making  discharge  measurements  are  excellent.  Rating 
curve  fairly  well  defined.    Diurnal  fluctuation  determined  by  recording  gage. 

Discharge  measurements  of  Lamoille  River  at  Cadys  Falls,  F^,  in  191S, 


Date. 

Hydrographer. 

bdS^t. 

ohaive. 

Sept.  4« 
6a 

0.  H.  Canflttld 

Feet. 
2.06 
2.06 
1.95 
2.64 

M& 

..  ..do 

103 

6a 

do 

714 

Oct.  31b 

C.  8.  De  Odyer 

251 

a  Hoasaremeat  made  by  wading.  ^  Measurement  made  from  cable. 

Note.— Additkxial  measurements  made  early  in  1914  wwe  used  in  determining  the  rating  curre. 

Daily  gage  height,  in  feet,  of  Lamoille  River  at  Cadys  Falls,  Vt.,for  1913, 


Day. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

B^U 

Oct. 

Nov. 

Dec 

1           

2.04 
1.96 
1.96 
2.09 
2.01 

1.99 
1.97 
2.00 
1.96 
1.97 

2.00 
2.04 
2.13 
2.21 
2.10 

2.50 
2.27 
2.48 
2.50 
2.45 

2.33 
2.28 
2.35 
2.22 
2.51 

2.49 
2.37 
2.26 
2.28 
2.22 

2.42 
2.68 
2.80 
3.00 
2.69 

2.57 
2.84 
3.08 
2.86 
2.66 

2.52 
2.31 
2.45 
2.37 
2.37 

16 

1.95 
1.95 
1.96 
1.95 
1.95 

1.87 
1.99 
2.32 
2.19 
2.16 

2.06 
2.07 
2.00 
2.00 
2.05 

2.02 
1.99 
1.95 
1.87 
2.27 

2.80 
2.44 
2.36 

*2.*86* 
263 

2.16 
2.06 
2.17 
2.19 
3.34 

2.94 
2.67 
2.44 
2.62 
2.53 

2.50 
2.35 
2.26 
2.31 
2.20 

2.42 

2 

17 

2.39 

3 

18 

2.41 

4 

2.06 
2.05 

2.01 
1.93 
1.98 
1.98 
2.03 

1.96 
2.01 
1.94 
1.89 
1.93 

19 

2. 25 

6 

20 

2.28 

6    

21 

2.25 

7 

22 

2.26 

8            

23 

2.19 

9 

24 

2.14 

10 

25 

2.22 

11 

26 

2.23 

12 

27 

2.13 

13 

28 

2.04 

14 

29 

15 

30 

31     

NoTK.— Qage  heights  computed  from  records  obtained  by  a  Ourley  dectrio  water-stage  register.   No 
records  obtained  Oct.  34-20  and  Dec.  29-31. 
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DaUy  diaehargey  in  tecond-feety  of  Lamoille  River  at  Cadye  Falls,  VLyfor  292S. 


D»y. 

Sept 

Oct 

Nov. 

Dec 

Day. 

Sept 

Oct 

Nov. 

Dec 

1 

9» 
80 
84 
112 
•  92 

87 
82 
80 
80 
82 

80 
aOO 
123 
146 
116 

287 
al«4 
230 
237 
220 

182 
107 
188 
•  140 
240 

234 
106 
161 
167 
140 

211 
302 
383 
428 
305 

262 

•  186 
462 
367 
204 

244 
176 
220 

•  106 
106 

16 

78 
78 
80 
78 
78 

•  60 
87 

170 
140 
132 

110 
107 

•  80 
80 

102 

04 
87 
78 
•  60 
164 

347 
217 
102 

**"367* 
270 

•  132 
110 
136 
140 
678 

403 
206 

•  217 
244 
248 

237 
188 
161 
176 

•  143 

211 

J 

17 

201 

3 

18 

207 

4 

106 
102 

92 
an 

84 
84 
97 

84 
02 

76 

a64 

73 

10 

161 

5 

20 

167 

« 

21 

•  158 

7 

22 

161 

8 

23 

140 

9 

24 

126 

10 

25 

140 

11 

26 

153 

12 

27 

123 

13 

28 

•  00 

14 

20 

15 

30 

31 

•  Sunday. 
Note.— Disdiarse  oompated  from  a  fairly  weU-deflned  rating  curve. 

Monthly  discharge  of  Lamoille  River  at  Cadys  Falls,  Vt.yfor  1913. 


Month. 

Diacharge  In  seoond-fset 

Aoco- 

Maylmnm, 

M*n<»"n™ 

Mean. 

racy. 

ReptmnlMr  4-30   .   .   

170 

60 
60 
110 
00 

03 
188 
211 
213 

B. 

oSoSS^^r^:::::::::::::::::::::::::::::::::...: 

B. 

NavninlMr          ...        

678 
462 

A. 

Deeember 

A. 

NoTB.— Discharge  for  period  Oct.  24-20  estimated  by  comparison  with  records  at  Johnson,  Vt    Di»> 
efaane  lor  Dec  20, 30,  and  31  estimated  at  110  second-feet 

LAMOILLE  RIVSB  AT  JOHHSOV,  VT. 

Location. — At  hig|iway  bridge  on  main  road  from  railroad  station  to  post  office  in  town 
of  Jcdmson,  Vt.,  and  about  400  feet  above  the  mouth  of  Ginon  River. 

Beooids  available.— July  14,  1910,  to  December  31,  1913.  From  July  28,  1909,  to 
July  13, 1910,  a  station  was  maintained  on  Lamoille  River  at  Morrisville,  Vt. 

Braina^  area. — Not  measured. 

Oage. — Chain  gage  &stened  to  the  handrail  of  the  bridge;  read  daily,  morning  and 
evening,  to  tenths. 

ControL — Channel  furly  permanent;  bed  composed  of  gravel;  ledge  rock  projects 
from  the  left  bank;  a  small  gravel  riffle  about  350  feet  below  the  bridge  indicates 
no  backwater  from  Ginon  River  at  ordinary  stages. 

DiMharge  meastireinents. — ^At  high  stages  made  from  highway  bridge;  at  low  stages 
made  by  wading  about  500  feet  above  the  bridge. 

BegtUation. — Operation  of  mills  and  power  plants  above  the  station  cause  consider- 
able daily  fluctuations  in  flow. 

^^ter  flow.— Discharge  relation  affected  by  ice. 

PloodB.— Flood  of  March,  1913,  reached  a  peak  stage  of  12.4  feet  at  6  p.  m.  March 
25  and  a  maximum  stage  of  13  feet  at  6  p.  m.  March  27,  as  indicated  by  the 
observer's  records  and  later  verified  by  an  engineer  of  the  Survey  from  hig|i-water 
marks.    Maximum  dischaige,  approximately  8,500  second-feet. 
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SUBFAGB  WATBB  6UPPLT,  1913,  PABT  IT. 


Aoonracj.— Rating  curve  fairly  well  defined  for  ordinary  stages.  Two  gage^ieight 
readbigs  a  day  and  corresponding  discharge  values  are  published,  as  it  is  not 
known  how  closely  the  semidaily  readings  indicate  the  mean  gage  height  for  the 
day. 

DMuprge  meaturemenU  o/LamoiUe  River  ai  Johnson,  Ft.,  in  1913, 


Dtto. 

HydncrmplMr. 

A 

chaige. 

Dttte. 

HydncrmplMr. 

hSS^t 

Di*. 

Iftr.    T 

C.8.I>eOolyw 

R.&Banie8. 

Fttt. 

0wl2 
S.35 

2,190 
565 

Ai^  20» 
206 

O.  H.  OtniMd      . .  . 

FteL 
XS7 

AccVt 

20 

do 

136 

Apr.  25 

do 

>  MeMurenunt  mida  undar  complete  loe  oorer. 


h  MatnmiiMDt  nado  by  wmdliig. 


Qage  height y  injui^  and  dUkharge^  in  Hoond-fut,  o/LamoilU  River  ai  Johnmm,  Vi,ffor 

1913, 


(P.  11 

.Ward 

,  obserrer.l 

Jtntiary. 

Febroary. 

Mandi. 

Dty. 

A. 

M. 

P. 

M. 

A.M. 

P.M. 

A.M. 

P.M. 

beiS^t. 

Die- 
charge. 

bei^t. 

charge. 

b2^t. 

Dia- 
charge. 

bej^. 

charge. 

TwS^ 

Dia- 
charge. 

bel^t. 

<*arge. 

1 

8.0 
8.0 
8.1 
4.6 
4.8 

4.0 
8.7 
8.6 
4.0 
8.7 

4.5 
4.2 

345 
845 
385 
1,140 
065 

800 
660 
600 
800 
660 

8.8 
8.2 
8.0 
4.7 
4.0 

8.8 
8.8 
3.8 
8.0 
8.6 

4.8 
4.0 

465 
425 
845 

700 
700 
700 
760 
600 

2              

2 

4              

5 

s 

7              

g 

9              

10 

11 

12              

13 

14 

15 

IS 

ILO 
6.0 
5.6 
5.0 
6w0 

&3 
12L6 
7.0 
5.2 
8.0 

ia6 

8.8 
9.8 
6i8 
5.0 
5.0 

1*530' 
8,660 

5,080 

5,220 
2^800 
2^020 
1^400 

9.3 
5.9 
&4 
&9 
7.3 

9.0 
9.3 
5l9 
5.7 
12L4 

11.0 
18.0 
&3 
6.2 
4.7 
7.6 

17 

18 

19           



20                 .  . 

8.6 

9.2 
&0 
7.5 
7.2 
6w8 

6i8 
6w7 
6i0 

8.4 

0.4 
&8 
7.3 
7.3 
6iO 

6.1 
6i8 

21 

22                

28 

24              

1.8» 

25 

7,816 

26 

6,300 

27 

8^500 

28 

8^  no 

20    

aao 

30 



1>0 

81 

, 

300 
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(kge  height^  infeet,  and  di$eharge,  in  Becondfiei^  o/LamoiUe  River  at  Joknwn^  yt-ffot 

i9iJ— Continued. 


April. 

May. 

June. 

DV. 

A.M. 

P.M. 

A.M. 

P.M. 

A.M. 

P.M. 

bSl^t. 

Db- 
darge. 

Oage 

Dis- 
duffSB. 

iS^i. 

Dis- 

OhtfgB. 

bej^t. 

Dis- 
charge. 

bej^t. 

Dis- 
charge. 

bS^t. 

Dia- 
chaqee. 

1 

7.3 
S.5 
4.8 
5.0 
&4 

OwO 
&.4 
4.5 
4.4 
4.3 

4.1 
4.5 
4.5 
4.5 
4.3 

4.46 

4.1 
4.0 
4.1 
5.4 

4.0 
S.9 
8.8 
8.0 
3.7 

8.4 
3.0 
3.3 
8.3 
3.2 

3,000 
1,740 
1200 
1400 
3,070 

2,000 
1,070 
1060 
1,020 
005 

866 

1,060 
1060 

800 
866 

1,070 

800 
760 
700 
800 

060 

510 
000 
406 
406 

426 

Oi4 
5.2 
4.0 
Oi4 

8.4 

6l8 

5.0 

4.3 

4.26 

4.1 

4.4 

4.7 

4.4 

4.46 

4.4 

4.4 

4.0 
3.8 
6l06 
6l0 

3.9 
8.8 
3.7 
8.5 
3.4 

3.6 
8.4 
8.3 
8.2 
8.1 

1,530 
1,140 
2^370 
3,070 

1,060 

1400 

906 

988 

866 

1,030 
1200 
1,030 
1060 
1,030 

1,030 
'800 
700 
1,840 
i;400 

760 
700 
060 
656 

610 

566 

510 
406 
426 
386 

3.1 
3.0 
8.0 
X8 
X8 

2.% 
19 
X76 
X8 
X7 

3L7 
10 
%h 
2.0 
X5 

X5 
3L5 
XO 
X8 
3L8 

XO 
X7 
X9 
3.0 
8.4 

8.8 
3.0 
8.2 
0.0 
0w2 
4.0 

886 

346 
846 
275 
275 

275 
310 
268 
275 
242 

242 
212 
186 
212 
180 

180 
180 
212 
275 
276 

212 
242 
310 
346 
510 

700 

846 

426 

2,090 

^230 

1,140 

3.0 
X8 
X9 
X7 
X8 

X9 
X8 
X8 
X9 
X8 

XO 

X5& 

XO 

X6 

XO 

X46 

XO 

X5 

X86 

X75 

X7 
X8 
3.2 
X9 
3.2 

3.0 
X9 
3.0 
0.3 
5.0 
4.0 

346 
275 
310 
242 
275 

310 
276 
276 
310 
275 

212 
199 
212 
186 
212 

174 
212 
186 
292 
268 

242 
276 
426 
310 
426 

600 

310 

000 

2,300 

1^400 

800 

X9 
X4 
3.2 
XO 
X9 

X8 
X6 
X9 
XO 
XO 

X2 
X2 
X4 
X2 
XI 

X3 
XO 
X9 
X6 
X7 

X4 
X2 
X2 
X3 
X4 

X4 
X8 
X4 
X8 
X3 

760 
510 
426 
846 
810 

275 
212 
310 
846 
345 

119 
119 
102 
119 
99 

140 
000 

310 
212 
242 

102 
119 
119 
140 
102 

162 
275 
162 
140 
140 

XO 
X2 
X4 
X8 
XO 

X9 
XO 
XO 
XI 
X8 

X3 
X3 
X6 
XI 
X3 

X6 
X4 
XO 
X7 
X5 

X3 

XI 

X46 

X5 

X5 

X5 
X6 
X2 
X4 
X35 

000 

t, 

426 

1 

610 

4 

275 

h 

846 

6 

810 

7 

846 

8 

846 

9 

886 

10. 

275 

11 

140 

u 

140 

13 

212 

14 

99 

u 

140 

16. 

212 

17 

610 

18. 

846 

18 

242 

» 

180 

21 

140 

a. 

99 

8 

174 

M 

180 

»:::::::::::::: 

188 

% 

180 

J7 

212 

SB 

119 

98 

102 

80 

151 

31 

July. 

August.  * 

September. 

BV. 

A.M. 

P.M. 

A.M. 

P.M. 

A.M. 

P.M. 

heSEl 

Dii- 
ohaige. 

bSS^t. 

Dii- 
diaigB. 

faS^t. 

Dii- 
charge. 

b^t. 

Die. 
charge. 

be^H. 

Die. 
charge. 

beiS^. 

Die. 
charge. 

1 

aL3 
X2 

aL3 

2.2 
2.1 

2.4 

2.4 

2.26 

2L2 

X4 

2.8 

2.5 
2.4 
2.3 
2.3 

X8 
2.3 
2L4 
2.0 
2.4 

2.3 
2L8 
2.8 
2.3 
X4 

X5 
2.3 
X4 
8.8 
8.0 
2.8 

140 

no 

140 
110 
00 

102 
162 
130 
119 
102 

275 
180 
102 
140 
140 

140 
140 
102 
310 
162 

140 
140 
140 
140 
102 

180 
140 
102 
425 
345 
275 

2.4 
2.3 
2L4 
2L3 
2.2 

XZ 
X3 
2.4 
X3 
X8 

XO 
2.6 
2.8 
X4 
X4 

2L2 
12 
X8 
8.0 
Xh 

2L2 
2L2 
2.1 
2L4 
10 

X4 
2L3 
8.0 
3.1 
X9 
2.7 

102 
140 
102 
140 
110 

140 
140 
102 
140 
275 

810 
180 
140 
102 
102 

119 
119 
140 
345 

180 

119 
119 
99 
103 
212 

102 
140 
345 
386 
310 
242 

X5 
X4 
X5 
X3 
X4 

X8 
X8 
X2 
X2 
X2 

X3 
X3 
2.8 
X8 
X3 

X3 
X2 
X8 
X2 
X3 

X2 
X2 
X2 
X3 
XI 

X2 
X3 
X3 
X3 
X3 
X2 

180 
102 
180 
140 
102 

140 
140 
119 
119 
119 

140 
140 
140 
140 
140 

140 
119 
140 
119 
140 

119 
119 
119 
140 
99 

119 
140 
140 
140 
140 
119 

XO 
X5 
X4 
X4 
X3 

X35 

X4 

X4 

X2 

X3 

X4 

X85 

X4 

X4 

X3 

X2 
X3 
XI 
X3 
X25 

X3 

X26 

X4 

X2 

X3 

X8 

X4 

X4 

X35 

X4 

X3 

212 
180 
162 
162 
140 

151 
102 
162 
119 
140 

162 
151 
162 
162 
140 

119 
140 
99 
140 
130 

140 
130 
162 
119 
140 

140 
162 
162 
151 
162 
140 

X2 
XI 
X2 
X2 
XI 

XI 
X2 
XI 
XI 
XI 

XI 
XO 
XI 
XO 
XO 

XO 
XO 
XO 
XO 
XO 

XO 
X8 
X8 
X4 
X4 

X4 
X3 
X4 
X3 
XI 

119 
99 
119 
119 
99 

99 
119 
99 
99 
99 

99 
81 
99 
81 
81 

81 
81 
81 
81 

81 

81 
275 
275 
162 
162 

102 
140 
102 
140 
99 

X2 
X2 
X3 
X8 
X2 

XI 
X3 
X2 
X3 
X2 

X26 

X3 
XO 
XI 
X2 

XI 
X2 
X3 
X2 
XI 

X8 
XO 
X6 
X6 
X8 

X26 

X26 

X3 

XO 

X2 

119 

8 

119 

8 

140 

4 

140 

5 

119 
99 

8 

7 

140 

8 

119 

8 

140 

10 

119 

180 

11 

18 

140 
846 

u ;;" 

14 

99 
119 

99 
119 
140 

15 ." 

18 

17 

18 * 

19 ' 

119 
99 

140 
600 

212 
212 

» ;;• 

21 

22 ;••* 

28 

24 :.*••* 

% ;; 

140 

180 
180 
140 

28 

» :** 

28 

28 

81 
119 

30 

81 
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Qoge  height^  in  feel,  and  dMuerge,  in  tecond-fiet,  of  LamoUU  River  at  Joknaon^  Fit.,  for 

iPiJ— Oontmued. 


D«y. 


Oace 


I.. 

2.. 
8.. 
4.. 
6.. 

«.. 
7.. 
8.. 
9.. 
10.. 

11-. 
12.. 
18.. 
14.. 
15.. 

W.. 
17.. 
18.. 
10.. 
30.. 

31.. 
33.. 
38. 
34. 
35.. 

36. 
37. 
28. 
30. 
80. 
81.. 


October. 


A.M. 


dtiarge.  hei^t.  cbarge. 


2.2 
2.1 
2L3 
2.3 
2.2 

2.1 
2.1 
2.0 
2.2 
2.1 

2.1 
2.2 
2.5 
2.5 
2.4 

2.4 
2.3 
2.9 
2.1 
2.3 

2.9 
2.6 
2.4 
Z6 
2.7 

3.0 
3.9 
3.6 
3.3 
3.0 
3.1 


P.M. 


Dis-  Oam 


119 
99 

140 
140 
119 

99 
99 

81 
119 


99 

119 
212 
212 
162 

162 
140 
310 
99 
140 

310 
212 
162 
212 
242 

345 
7S0 
600 
465 
345 
385 


2.8 
2L0 
2.6 
2.4 
2.1 

310 
2.1 
3L1 
2.1 
2.1 

2.1 
2.4 
2.7 
2.6 
2.7 

3L3 
2.2 
2.1 
2.3 
2.4 

3.6 
2.5 
2.6 
2.6 
2.8 

8.4 

4.1 
3.5 
3.2 
2.9 
3.2 


Dis- 


140 
81 
212 
162 
99 

81 
99 
99 
99 
99 

99 
162 
242 
212 
342 

140 
119 
99 

140 
163 

600 
186 
212 
212 
276 

510 
855 
555 

425 
310 
425 


NovBmbflF. 


A.M. 


Dis- 
charge. 


8.1 
2.9 
3.6 
3.5 
3.7 

3L6 
3.5 
3.9 
3L8 
3.0 

3.0 
2.8 
2.7 
2.6 
2.5 

2.4 
2.3 
2.5 
2.5 
4.1 

3.6 
3.4 
3.1 
3.0 
3.0 

2.9 
3.6 
3.5 
3L8 
3.9 


Gtn  !  Di». 


385 

310 
212 
186 
242 

212 
186 
310 
275 
345 

345 
275 
242 
212 

186 

162 
140 
186 
186 
855 

600 
510 
385 
345 
345 

810 
212 
186 
275 
310 


P.M. 


cfaarse. 


8.0 
3L8 
3.7 
3L5 
3.8 

3L7 
3L6 
3.8 
3.7 
8.1 

3L9 
3.6 
3L6 
3.5 
3L5 

3L5 
3.4 
3.6 
3.4 
4.8 

3.4 
3.3 
3.0 
3.9 
3.9 

3.9 
3.7 
3.5 
3.7 
3.0 


*r 


345 
275 
342 
186 
275 

242 
213 
375 
343 


310 
313 
212 
186 
186 

186 
162 
212 
162 
1,260 

510 
435 
345 
310 
310 

310 
343 
186 
342 
345 


A.M. 


2L6 
2.8 
8.4 
3.6 
3.5 

3.2 
3.4 
8.7 
8.2 
3.4 

3.3 
8.0 
3.0 
3.0 
3.3 

3.0 
8.0 
3.9 
3.9 
3L8 

8.1 
3.1 
3.4 
8.3 
8.1 

3.1 
3.0 
3.0 
3.9 
8.0 
8.4 


Die- 


0«ee 


213 
275 
510 
600 
555 

435 
510 
650 
425 
510 

425 
845 
845 
845 
425 

345 
845 
310 
810 
275 

385 
885 

510 
435 
885 


845 
845 
310 


P.M. 


3.7 
8.0 
8.6 
8.5 
8.4 

8.1 
8.6 
8.7 
8.0 
8.8 

8.1 
8.0 
8.8 
8.1 
8.0 

3.9 
3.9 
8.0 
3L8 
3.0 

8.3 

8.0 

8.05 

8.1 

8.3 

8.0 
8.1 
8.3 
8.0 
8.4 
8.6 


Dii. 


M3 

845 
600 
555 

510 


600 

6S0 
345 


345 


845 

810 
810 
845 
275 
310 

435 
345 
865 
386 
425 

345 
S» 
435 
845 


NOTB.— Discharge  relation  affected  by  ice  from  about  Jan.  11  to  Mar.  23  and  about  Deo.  80-31. 
MISBISQtrOI  aiVEK  HXAB  EXCHTOBD,  VT. 

Location. — At  highway  bridge  200  feet  below  Central  Vermont  Railway  bridge,  3 
miles  downstream  from  Richford,  about  3  miles  below  mouth  of  North  Branch, 
and  2  miles  above  mouth  of  Trout  River. 

Becords  available.— May  29, 1909,  to  June  28, 1913;  September  9  to  December  13, 
1913. 

Drainage  area. — 300  square  miles. 

Oage. — Chain,  fastened  to  the  downstream  side  of  the  bridge;  installed  June  26, 1911. 
From  May  29,  1909,  to  December  31,  1910,  the  gage  was  just  below  the  plant  of 
the  Sweat,  Comings  Co.,  but  this  site  was  found  unsatisfactory  because  of  the 
great  daily  fluctuations  caused  by  the  operation  of  the  turbines.  Crage  read  daily, 
morning  and  evening,  to  half -tenths.  Limits  of  use :  Half-tenths  below  and  tenths 
above  6.5  feet. 

OontroL — ^A  well-defined  riffle  about  half  a  mile  downstream  protects  gage  from 
backwater  from  mills.  Channel  deep;  banks  not  liable  to  be  overflowed;  bed 
composed  of  gravel,  bowlders,  and  rock  ledge;  current  sluggish  at  low  stages. 

Discharge  measurements. — ^At  high  stages  made  from  downstream  side  of  bridge; 
at  low  stages  by  wading. 
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Begnlation. — Condderable  daOy  fluctuation  at  low  water  caused  by  operation  of 

power  plants  above  station. 
Winter  flow. — ^Discharge  relation  seriously  affected  by  ice. 
Floods. — Flood  of  March,  1913,  reached  maximunn  stage  of  16.7  feet  at  8.30  a.  m. 

March  26,  as  indicated  by  the  observer's  records.    Dischaige  approximately 

11,700  second-feet,  or  39  second-feet  per  square  mile  of  area  drained. 
Aoeoracy. — Rating  curve  well  defined.    It  is  not  known  how  closely  semidaily 

observations  indicate  the  true  mean  gage  height  for  day. 

Diaeharge  meaauremmU  of  Mumqiwi  River  near  Rich/ord,  Vt.,  in  191S. 


Date. 

Hydro^pher. 

height. 

Dis- 
charge. 

vtr,    ?■ 

C.  S.  DeGolyer 

Ftet, 
7.34 
10.34 
7.10 
4.«8 

8..^ 

22 

R.  S.  BftmoB 

3,800 
1,170 
50.6 

do 

8«pt   •» 

O.  H.  Canfield 

a  Measorement  made  tmder  complete  tee  cover. 


b  Measurement  made  by  wading. 


Oage  height,  in  feet,  and  discharge,  in  seconnd-feet,  of  Misnsquoi  River  near  Richford,  Vt,^ 

for  191S, 

(P.  Sloan,  observer.] 


March. 

Aprfl. 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

Time. 

he^. 

Dis- 
charge. 

Ttane. 

he^t. 

Dis- 
charge. 

Thno. 

he^t. 

Dis- 

Time. 

he^t. 

Dis- 
charge. 

1 

2 

8 

7.30 
8.30 
8.16 

8.7 
8.0 
9.7 

2,460 
1,860 
3,360 

4 

6 

« 

7 

8.00 
7.46 
7.80 
7.30 

8.16 
7.30 

9.0 
8.3 
7.9 
7.4 

7.2 
7.4 

2,730 
2,120 
11780 
1,380 

1,240 
1,380 

8                  

9 

10.               

11                

12 

13      

14 

7.i6 
7.46 

8.16 
7.46 
8.00 
8.45 

7.2 
7.4 

7.6 
7.4 
7.3 
7.2 

1,240 
1,380 

1,640 
1380 
1,310 
1,240 

15...            

16.               

17 

18 

19 

20 

21 

7.00 
8.30 

14.0 
16.4 

7,940 
9,810 

7.00 
7.00 
6.46 
7.16 
7.30 

6.46 

7.4 
7.1 
7.0 
6.8 
6.7 

6.7 

1,380 

1,160 

1,000 

060 

880 

880 

22 

23 

24 

7.46 

11.8 

6,3o0 

25 

3.30 

16.2 

9,630 

26 

8.30 
7.30 
8.16 
7.46 

16.7 
13.9 
14.6 
12.9 

11,700 
7,820 
8,730 
6,680 

27 

3.00 

ii's 

9,670 

28 

7.80 
7.30 
7.16 

6.8 
6.16 
6.0 

620 
630 
446 

20 

30 

31 
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Oage  keigki,  in/tetj  and  dktkargey  in  M&conA-fmij  of  Mmi$quoi  River  nsar  Rid^cwd,  Ft, 

for  i9iJ— Continued. 


luy. 

Jmie. 

T>^J' 

A.U. 

• 

P.M. 

A.M. 

P.M. 

Time. 

beS^ 

Dis- 
ofattie. 

Time. 

hefiEl 

Dis- 
ohtfBe. 

Time. 

^^t. 

Di». 
0btt8«^ 

Time. 

lMSLt.oii«i«e. 

1 

7.16 
0.00 
7.00 

6.0 
6.86 
8.8 

805 
872 
860 

2 

6w00 
6.30 
6.00 
6.30 

6.30 
6.45 

6w9 
6w8 
6.6 
6.4 

6.1 
6.0 

1,020 
960 
816 
686 

600 
446 

1..    .  . 

3 

4 

1 

5 

7.00 

0.45 
6.00 
6.00 
6.45 
8.16 

6.66 

6.66 
8.5 
6.46 
6.46 
6.45 

202 

268 

240 
225 
225 
225 

^ 

e 

7 

8 

0 

5.30 
6.30 

6.30 
6.30 
6.46 
6.30 

6.7 
6.25 

5.95 
5.86 
5.6 
6.55 

880 
600 

420 
872 
276 
268 

10 

11 

12 

6.46 
6.46 
7.46 
6.46 

6.46 
6.45 

6.8 
6.85 
6.8 
5.8 

5.8 
5.88 

182 
106 
182 
182 

182 
196 

18 

14 

15 

w 

6.30 
6.16 
6.46 
6.30 
6.30 

5.46 

6.4 
6.4 
6.4 
5.86 
5.55 

5.45 

210 
686 
686 
872 
258 

225 

17 

18 

10 

6.46 
&80 

7.15 
6.30 
6.46 
&80 

5.86 
01 26 

8.0 
5.7 
8.1 
8.46 

202 

690 

446 
810 
500 
718 

20 

21 

22 

28 

6.30 
01 45 
6.30 

5.30 
6.16 
6.30 

6l2 
5.1 
5.0 

5.0 
5.8 
5.7 

167 
136 
114 

114 
182 
810 

24 

25 

28 

27 

6.80 
7.15 
8.00 
6.00 
6.46 

All 

8.16 

9.0 

0.8 

8.2 

600 

680 
2,730 
8,460 
2,080 

28 

1 

20 

80 

81 

September. 

Ootober. 

Day. 

A.1C. 

P.M. 

A.M. 

P.M. 

Time. 

hel^t. 

Dis- 
diarje. 

Time. 

he^ 

Die- 
oherge. 

Time. 

^i. 

Di». 
ohaige. 

Timew 

he^ 

Die. 
ohene. 

1 

6w40 
6w46 
7.00 
6w45 
7.16 

6w46 
6w40 
6w46 
6.86 
6w45 

7.00 
7.30 
6w30 
6w36 
7.10 

6.86 
7.60 
6.40 
7.15 
7.10 

6.30 
6.35 
6.30 
6w60 
6.25 

6.60 
6w60 
6.36 
6.30 
6.60 
6.40 

4.86 

4.66 

5.7 

5.86 

6.6 

6.2 
6.0 
5.0 
4.96 
6.0 

4.0 
6.0 
6.0 
6.16 
6.1 

6.0 
4.96 
4.96 
6.0 
6.06 

6.0 
6.2 
6.8 
6.4 
6.4 

6.26 

7.0 

7.0 

6.6 

6.26 

6.1 

86 
64 

310 
372 
240 

157 
114 
114 
104 
114 

96 
114 
114 
146 
136 

114 
104 
104 
114 
124 

445 

600 
860 
210 
210 

690 
1,090 
1.090 
816 
690 
600 

6.46 
6.30 
4.60 

4.7 

4.86 

6t7 

61 

2 

86 

8 

310 

4 

5 

6.16 

6.10 
4.60 
6.10 
4.46 
6.16 

6.8 

6.3 

6.0 

4.75 

6.1 

6.1 

182 

8 

182 

7 

* 

114 

8 

00 

0 

7.46 
8w26 

8w66 
8w30 
8w45 
7.16 
7.06 

7.46 
7.16 
8w6S 
7.60 
7.26 

7.20 
6.60 
8.45 
8w45 
8.26 

8.45 
8.30 
7.00 
8.30 
6.25 

4.02 
4.4 

4.66 

4.8 

4.6 

4.8 

4.6 

4.82 
4.66 

4.0 
4.7 
4.8 

4.85 

4.75 

6w6 

6.06 

6.36 

5.86 
4.0 
6.0 
6.0 
4.8 

60 
24 

54 

47 
47 
77 
85 

81 
41 
96 
61 

77 

86 
60 
760 
420 
196 

196 
95 
114 
114 

77 

4.55 
6.35 

4.45 
6.20 

4.6 
4.5 

4.7 
4.66 

47 
85 

61 
41 

13S 

10 

lis 

U 

12 

5.10 
4.60 
4.60 
4.45 

4.60 
4.45 

6.2 
4.86 
6.06 
6.2 

6.1 
4.85 

167 

13 

86 

14 

5.15 
4.45 

5.10 

4.66 
4.7 

4.6 

64 
61 

47 

124 

16 

157 

18 

135 

17 

85 

18      

4.45 
5.30 

4.7 
4.7 

61 
61 

10 

4.45 
4.60 

6.10 
4.60 
6.10 
4.40 

4.96 
6.0 

6.26 
6w0 
6.6 
6.46 

104 

20 

U4 

21 

6.00 
6.30 
4.46 
4.60 
5.46 

6.30 

4.6 

6.6 

6w4 

6.76 

6.8 

6.1 

47 
240 
686 
330 
182 

136 

600 

22 

445 

23 

240 

24 

235 

26    

26 

4.30 
4.46 
6.00 
4.45 
4.40 
4.10 

6.8 
7.1 
6w6 
6w4 
6.2 
6wl 

980 

27 

1,160 

28 

4.46 
5.46 
6.40 

6.2 
4.9 
4.66 

157 
96 
64 

815 

20 

6BS 

30 

600 

31 

600 
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Qage  height,  in  feet,  and  diaeharge,  in  aeeond-feetf  of  Misaiaquoi  River  near  Richford,  Ft., 

/or  191S — Continued. 


NoTomber. 

December. 

i>*y. 

A.M. 

P.M. 

A.M. 

P.M. 

Time. 

hoi^. 

Dis- 
charge. 

Time. 

Oftffe 
bei^^t. 

charge. 

Time. 

A 

Dis- 
charge. 

Time. 

hei^. 

Dfti- 
chargBu 

1 

OwfiO 
7.30 
0w55 
7.06 
6.26 

OwSO 
6w50 
6w45 
7.30 
7.10 

7.16 
7.36 
7.00 
7.10 
7.35 

7.40 
7.20 
7.36 
7.15 
7.10 

7.20 
7.35 
7.15 
8.06 
7.60 

7.10 
7.15 
8.15 
7.15 
8.10 

6.9 
6.75 
6.0 
5.56 
0w06 

6.86 

6l66 

6.55 

5.6 

5.15 

6.1 

5.0 

5.5 

5.46 

5.5 

5.86 

6.25 

5.4 

5.4 

7.66 

8.1 

0w8 

0w46 

7.1 

«w7 

6.4 

6.15 

5.9 

5.8 

5.8 

896 
330 
275 
258 
472 

372 
292 
268 
340 
140 

185 
275 
240 
225 
240 

196 
170 
210 
210 
1,500 

1,940 
960 
718 

1,160 
880 

685 
530 
396 
350 
350 

7.26 
7.15 
7.45 
7.20 
7.50 

7.10 
7.55 
7.30 
a  10 
7.40 

8.10 
7.45 
7.35 

5.8 

5.95 

6.2 

6.8 

6.6 

6.3 
6w0 
7.1 
6w6 
7.0 

7.1 
7.9 
8.5 

350 
420 
560 
950 
816 

620 
445 

1,160 
815 

1,090 

1,160 
1,780 
2,280 

4.10 
4.20 
3.50 
4.10 
4.15 

6.0 
5.8 
7.0 
6.8 
6.6 

441 

2 

4.20 
4.30 
4.50 
4.45 

4.40 
4.45 

6.7 
5.6 
5.85 
6.0 

6.7 
6.5 

810 
275 
872 
445 

310 
240 

360 

3 

1,000 
96t 

4 

5 

816 

« 

7 

8.50 
4.10 
4.15 
8.45 

4.00 
3.30 

6.25 
7.2 
6.8 
7.4 

7.5 
8.4 

690 

8 

1,240 
960 

9 

4.45 
4.30 

4.20 
4.35 
4.15 
4.20 

5.3 
5.2 

5.4 
5.46 
5.55 
5.56 

182 
157 

210 
225 
258 
258 

10 

1.380 
1,400 

11 

12 

2,200 

13 

14 

15 

16 

4.10 
4.40 
4.88 
4.20 
4.30 

4.10 

5.4 
5.1 
6.85 
5.6 

8.4 

7.6 

210 
135 
196 
275 
2,200 

1,540 

17 

18 

19 

20 

21.. 

22 

23 

4.20 
4.30 
4.15 

4.20 
4.30 
4.10 

7.2 
7.0 
6w6 

6.4 
6.2 
5.6 

1,240 

1,090 

815 

685 
560 
275 

34 



25 

26.. 

27 

28 

29 

30. 

4.15 

5.75 

330 

31 

ST.    FRANCIS   RIVER. 
OLTDB  BIVEB  AT  WX8T  DZBBT,  VT. 

Location.— Jiiflt  below  the  plant  of  the  Newport  Electric  Light  Co.,  at  West  Derby,  Vt. 

Records  available.— May  25,  1909,  to  December  31,  1913. 

Drainage  area. — Not  measured. 

Oage. — Staff,  in  two  sections;  low  section  about  75  feet  below  the  plant;  high-water 
section  nailed  to  a  tree  on  right  bank  10  feet  farther  downstream;  datum  un- 
changed. On  August  10, 1910,  a  chain  gage  was  attached  to  the  same  tree  at  the 
same  datum.  All  records  from  chain  gage  since  this  date.  Gage  read  daily, 
morning  and  evening,  to  quarter-tenths.  Limits  of  use:  Hundredths  below  3.0, 
half-tenths  from  3.0  to  4.0,  and  tenths  above  4.0  feet. 

ControL — Bed  roug^;  fall  of  river  rapid  near  and  below  the  station. 

Discharge  measurements. — Made  from  highway  bridge  about  half  a  mile  below 

Regulation.— At  West  Derby  are  two  dams.  Part  of  water  at  upper  dam  is  used  by 
paper  mill;  remainder  is  delivered  to  water  wheels  at  electric  plant  through  steel 
penstock;  total  operating  head  for  this  dam  about  108  feet.  All  flow  from  second 
dam  diverted  to  wheels  in  the  power  house,  giving  a  head  of  about  30  feet.  Prac- 
tically no  water  is  stored  at  the  upper  dam, but  a  pond  of  considerable  size  may 
be  made  by  building  a  dam  above  this  point. 
66625*— WSP  864—16 9 
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SURFACE  WATEB  SUPPLY,  1913,  PART  IV. 


IR^ter  flow. — DiBcharge  relation  affected  by  ice  during  periods  of  extremely  cold 

weather. 
Floods.— High  water  of  March  2&^30,  1913,  reached  maximiim  stage  of  5.8  feet  gage 

height,  as  determined  by  engineers  of  Geological  Survey  from  high-water  marb. 

Corresponding  discharge  approximately  6,300  second-feet. 
Accuracy. — Discharge  rat ing curve  ^rly  well  defined.    Mean  gage  heights  computed 

from  semidaily  observations  are  uncertain. 

Dischcarge  measuremenU  of  Clyde  River  at  West  Derby,  Vt.,  in  1913. 


Dftte. 

Hydrogniphcr. 

hei^t. 

Di». 
Charge. 

Date. 

Hydrognpher. 

h^l 

DIs- 
charge. 

Ifor.    4a 

C.  8.  DeOolyer 

R.  8.  Bimes 

Fed, 
2.21 
3.86 
2.98 

Sept.»* 

0.  H.  Canfleld 

Feet. 
1.83 
1.87 

""if, 

Apr.^ 

do 

52.4 

do 

a  Measurement  made  tinder  complete  ice  cover  at  a  section  about  one-half  mile  below  gage,  but  very  little 
Ice  at  control. 
*  Measurement  made  by  wading. 

Gage  height,  in  feet,  and  diicharge,  in  wenxend-fut^  of  Clyde  River  at  West  Derby,  Vt.,fof 

191S, 


(B.C 

.  RogerSt  observer.] 

\ 

January. 

February. 

A.M. 

P.M. 

A.M. 

P.M. 

Thne. 

he^. 

Di». 
charge. 

Time. 

hei^l 

Dis- 
charge. 

Thne. 

heS^t. 

Dis- 
charge. 

Thne. 

Oage 
hel^t. 

Dis- 
charge. 

1 

7.45 
7.56 
7.60 
7.46 
8.00 

2.38 
2.38 
2.42 
2.62 
2.60 

184 
184 
196 
237 
272 

4.20 
4.10 
4.16 
4.00 
4.10 

3.46 
3.40 
4.60 
4.00 
4.10 

4.00 

2.40 
2.38 
2.60 
2.60 
2.60 

2.62 
2.66 
2.72 
2.72 
2.60 

2.58 

190 
184 
228 
272 
272 

282 
297 
333 
333 
272 

263 

■* 

2 

3.00 

3 

4 

5 

6 

7 

7.45 
8.00 
7.30 
7.36 

7.30 

2.60 
2.70 
2.62 
2.62 

2.62 

272 
322 
282 
282 

282 

i 

8 

9 

10 

11 

12 

13 

14 

10.40 
9.00 

7.30 
7.60 
7.10 
7.20 
7.30 

7.10 
7.00 
7.10 
7.20 
7.20 

7.30 
7.25 
7.30 

2.45 
2.26 

2.22 
2.26 
2.20 
2.18 
2.20 

2.30 
2.28 
2.26 
2.26 
2.22 

2.25 
2.20 
2.20 

209 
145 

137 
145 
132 
128 
132 

168 
153 
145 
145 
137 

146 
132 
132 

4.45 
6.00 

6.10 
4.30 
5.00 
6.40 
5.00 

6.10 
5.00 
6.20 
6.10 
6.35 

6.00 
4.46 
4.30 

2.42 
2.30 

2.28 
2.28 
3.30 
2.22 
2.20 

2.28 
2.32 
2.28 
2.25 
2.25 

2.30 
2.28 
2.20 

198 

15 

158 

1« 

153 

17  .           

US 

18 

10.30 

2.68 

158 

19        

137 

ao 

2.30 

2.90 

13S 

21 

153 

22 

12.60 

3.1 

164 

23 

153 

24 

10.30 

2.98 

145 

25        

145 

25 

2.00 

2.85 

158 

'£: :. 

153 

28 

ua 

20 

30 

. 

81 

1.00 

2.58 

:::::::::::: 
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Goge  hdghtf  infut,  and  ditchargey  in  setxmd-futy  of  Clyde  River  at  West  Derby ^  Vt.yfar 

2W^— Continued. 


March. 

April. 

Dty. 

A.M. 

P.M. 

A.M. 

P.M. 

Time. 

hei^t 

cbMg6. 

Time. 

0a£6 
height. 

Dis- 
charge. 

Time. 

Oace 
hejht. 

Di*. 
charge. 

Time. 

Ga£e 
height. 

Dis- 
charge. 

1 

7.30 
7.45 
8.00 
7.45 
7.45 

7.40 
7.30 
7.40 
7.66 
8.00 

8.30 
7.30 
7.60 
7.40 
7.00 

7.30 
7.30 
7.36 
7.40 
7.46 

7.45 
0.40 
9.30 
7.45 
7.30 

7.60 
7.30 
7.30 
7.45 
7.45 
8.00 

2.30 
3.22 
2.16 
2.11 
2.17 

2.11 
2.14 
2.11 
2.17 
2.14 

2.14 
2.19 
2.14 
2.34 
2.80 

3.85 

3.6 

3.4 

3.4 

3.36 

8.3 

8.66 

3.66 

3.76 

3.75 

3.9 
4.2 
4.6 
4.6 
4.4 
3.95 

132 
137 
121 
112 
125 
112 
119 
112 
126 
119 

119 
130 
119 
171 
436 

840 
990 
800 
800 
840 

790 
1,040 
1  160 
1,260 
1,260 

1,430 
1,760 
2,660 
2,660 
2,260 
1630 

4.20 
6.40 
6.16 
6.16 
6.30 

4.60 
4.66 
4.60 
6.10 
6.16 

6.60 
4.46 
4.00 
4.10 
6.45 

6.00 
6.45 
6.00 
6.30 
6.36 

6.20 
6.00 
6.36 
6.30 
4.46 

4.00 
6.20 
4.40 
6.30 
4.30 
6.30 

2.26 
2.18 
2.20 
2.14 
2  14 

2.17 
2.11 
2.19 
2.11 
2.19 

2.21 
2.19 
2.21 
2.94 
3.1 

3.4 
3.6 
3.36 
3.3 
3.3 

3.36 
3.6 
3.7 
3.7 
3.9 

4.0 
4.6 
4.6 
4.6 
4.4 
3.96 

145 
128 
132 
119 
119 

126 
112 
130 
112 
130 

136 
130 
136 
472 
600 

890 
1,100 
840 
790 
790 

840 
1,100 
1,210 
1,210 
i;430 

1,640 
2,660 
2,660 
2,460 
2,360 
1,630 

8.00 
7.36 
6.30 
9.15 
7.60 

8.00 
8.00 
6.40 
7.20 
7.40 

6.26 
6.00 
6.16 
7.10 
6.46 

8.00 
6.36 
7.00 
7.00 
9.60 

7.46 
7.00 
6.00 
6.36 
6.60 

6.40 
4.30 

3.8 

3.7 

3.66 

3.6 

3.65 

3.56 
3.65 
3.6 
3.35 
3.26 

3.15 

3.1 

3.06 

3.06 

3.06 

3.06 

3.0 

3.0 

3.0 

3.0 

2.96 
2.96 
3.0 
2.96 
2.90 

2.85 
2.82 

1,330 
1  200 
1  140 
1080 
1,140 

1,020 

1,020 

970 

810 

716 

026 
680 
640 
640 
640 

640 
600 
600 
600 
600 

486 
486 
600 
466 
430 

399 
380 

6.45 
6.10 
6.60 
4.40 
6.30 

6.00 
6.16 
6.10 
6.16 
6.26 

6.16 
6.00 
6.30 
6.10 
6.30 

6.16 
6.30 
6.40 
6.10 
6.30 
0.20 
6.00 
6.20 
6.30 
6.00 

6.30 
6.20 
6.00 
6.40 
6.10 

3.8 
3.66 
3.6 
3.65 
3.6 

3.6 
3.6 
3.45 
3.3 
3.2 

3.15 

3.1 

3.05 

3.06 

3.0 

2.96 

2.98 

2.98 

3.0 

3.0 

2.96 
2.96 
3.0 
2.90 

2.88 

2.85 
2.82 
2.80 
2.76 
2.70 

1,330 
1,140 

2 

3 

1,080 
1  140 
1,080 

1,060 
970 

4 

5 

6 

7 

8 

916 

9 

700 

10 

670 

u 

626 

12 

680 

13 

640 

14 

640 

15 

600 

16 

486 

17 

486 

IS 

486 

19 

600 

30 

600 

21 

486 

22 

486 

23 

600 

24 

430 

2S 

418 

36 

399 

27 

380 

28 

368 

29 

6.30 
6.00 

2.80 
2.75 

368 
340 

340 

30 

313 

Jl 

May. 

June. 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

Time. 

heiX. 

Difl- 
charge. 

Time. 

hei^t 

Dia- 
ohaiipe. 

Time. 

he^t 

Dia. 
charge. 

Time. 

height. 

Dia. 
charge. 

1 

6.30 
6.65 
6.00 
6.25 
6.30 

6.00 
6.50 
6.15 
6.20 
6.60 

7.00 
6.65 
7.20 
7.10 
6.10 
7.15 
7.00 
7.25 
7.15 
7.00 

6.40 
7.00 
6.10 
6.40 
7.00 

6.30 
6.66 
6.40 
7.00 
7.30 
6.30 

2.68 
2.70 
2.62 
2.60 
2.60 

2.60 
2.32 
2.42 
2.48 
2.46 

2.46 
2.40 
2.35 
2.32 
2.32 

2.30 
2.30 
2.26 
2.30 
2.32 

2.35 
2.40 
2.40 
2.42 
2.48 

2.62 
2.62 
2.66 
2.70 
2.72 
2.76 

303 
813 
276 
266 
223 

223 
160 
193 
216 
204 

204 
186 
170 
160 
160 

164 
154 
140 
164 
160 

170 
186 
186 
103 
216 

231 
231 
244 
313 
324 
340 

6.00 
6.20 
6.00 
7.60 
6.60 

6.30 
6.00 
6.20 
6.60 
6.30 

6.00 
6.40 
6.20 
6.46 
6.60 

6.30 
6.00 
6.10 
7.10 
6.00 

6.40 
6.30 
6.00 
6.00 
6.65 

6.15 
6.00 
6.45 
6.10 
6.30 
7.16 

2.68 
2.60 
2.65 
2.62 
2.46 

2.30 
2.40 
2.45 
2.60 
2.40 

2.46 
2.36 
2.30 
2.30 
2.26 

2.30 
2.30 
2.25 
2.32 
2.30 

2.35 
2.38 
2.38 
2.45 
2.60 

2.52 
2.62 
2.60 
2.72 

2.78 
2.78 

303 
265 
244 
231 
204 

164 
186 
204 
223 
186 

204 
170 
164 
154 
140 

164 
154 
140 
160 
164 

170 
180 
180 
204 
223 

231 
231 
265 
324 

357 
357 

6.00 
6.30 
6.20 
6.30 
6.00 

6.30 
7.25 

2.80 
2.80 
2.78 
2.72 
2.70 

2.60 
2.65 

368 
368 
367 
324 
313 
265 
289 

6.05 
6.15 
6.16 
6.50 
6.00 

6.00 
6.30 
7.00 
6.30 
6.20 

6.30 
6.00 
5.50 
6.45 
7.00 

6.00 
6.20 
5.50 
6.50 
6.30 

6.00 
7.00 
6.45 
6.30 
6.15 

7.00 
6.20 
6.45 
6.10 
5.20 

2.80 
2.80 
2.80 
2.70 
2.62 

2.62 
2.68 
2.52 
2.60 
2.48 

2.60 
2.45 
2.42 
2.32 
2.30 

2.28 
2.30 
2.28 
2.30 
2.25 

2.20 
2.18 
2.15 
2.12 
2.15 

2.10 
2.12 
2.06 
2.10 
2.12 

368 

a 

368 

1 

368 

4 

313 

5 

276 

6 

275 

7 

308 

8 

231 

9 

7.05 

2.65 

289 

228 

10 

216 

11 

6.00 
6.30 

2.48 
2.50 

216 
223 

223 

12 

204 

13 

193 

14 

6.25 
6.30 

7.40 
6.60 
6.15 
6.05 
6.10 

6.10 
6.10 
6.05 
6.05 
6.00 

7.10 

2.40 
2.40 

2.38 
2.32 
2.30 
2.30 
2.30 

2.30 
2.25 
2.20 
2.x 
2.16 

2.16 

186 
186 

180 
160 
154 
154 
164 

164 
140 
126 
126 
113 

113 

160 

16 

164 

16 

148 

17 ;;"" 

154 

18 

148 

19 ; 

164 

20 

140 

« 

126 

23 

121 

23 ; 

113 

24 

106 

25 

113 

36 

100 

27 

106 

28 '•" 

7.30 
7.10 
6.65 



2.12 
2.10 
2.12 

105 
100 
106 

80 

29 

100 

» :;••• 

106 

31 

Digitized  by 


Google 


132 


SURFACE  WATER  SUPPLY,  1913,  PART  IV. 


Qag€  heightf  in/eeif  and  dMiargej  in  iecond-feet,  qf  Clyde  Rivtr  at  We$t  Derby,  Vt.tfor 

79/J— Continue. 


July. 

Augoit. 

Dty. 

A.M. 

P.M. 

A.«.              1 

P.M. 

Time. 

bflii^t 

Dli- 

Time. 

helS^ 

Dia- 
diarga. 

Time. 

he^t. 

Dia- 
chargB. 

Time. 

hSSi. 

Dia. 
ehaiSB. 

1 

7.20 
7.00 
6.66 
7.30 
5.10 

5.00 
7.40 
7.26 
6.25 
7.86 

6.30 
8.16 
6.30 
6.30 
7.00 

7.30 
6.46 
7.05 

2.10 
2.10 
2.08 
2.08 
2.05 

2.08 
2.06 
L9e 
1.95 
2.00 

2.06 
2.05 
2.16 
2.20 
2.22 

2.20 
2.20 
2.16 

100 
100 
00 
96 
89 

96 
80 
74 
68 
78 

80 
80 
113 
126 
182 

126 
126 
113 

6.10 
6.05 
6.35 
6.00 
6.20 

6.80 
6.25 
6.10 
7.00 
6.05 

6.10 
6.00 
6.10 
6.80 
6.16 

6.80 
6.80 
6w60 
6.16 
6.00 

6.60 
6.10 
6.85 
6.25 
7.20 

6.16 
6.10 
6.00 
6.50 
6.25 
5.20 

2.06 
2.02 
2.00 
2.02 
2.02 

2.00 
2.00 
L88 
1.96 
L02 

2.02 
2.10 
2.x 
2.20 
2.18 

2.12 
2.20 
2.18 
2.12 
2.12 

2.10 
2.10 
2.05 
2.00 
L05 

2.00 
1.96 
2.00 
2.10 
2.10 
2.15 

89 
82 
78 
82 
82 

78 
78 
66 
74 
63 

82 
100 
126 
126 
121 

105 
126 
121 
105 
105 

100 
100 
89 
78 
68 

78 
74 
78 
100 
100 
113 

6.46 
8.00 
7.00 

2.16 
2.16 
2.10 

113 
113 
100 

7.00 
6.60 
6.20 
6.30 
6.10 

4.60 
6.40 
6.10 
6.46 
6.40 

6.00 
6.30 
6.20 
7.10 
6.80 

7.16 
6.16 
6.10 
6.30 
6.80 

6.60 
6.30 
6.30 
6.40 
6.45 

5.16 
6.00 
6.10 
6.80 
6.10 
6.40 

2.18 
2.10 
2.08 
2.22 
2.05 

2.00 
2.02 
L05 

Loe 

2.08 

2.00 
L95 
L92 
L88 
L95 

L85 
L08 
L90 
L88 
L86 

L70 
L85 
LOO 
L85 
LOO 

L82 
LOO 
L92 
L96 
L90 
L85 

121 

2 

100 

s 

96 

4 •. 

132 

5 

7.00 

6.00 
7.80 
6.66 
7.05 
7.20 

7.80 
6.45 
6.16 
7.00 
6.66 

6.16 
7.15 
6.10 
7.16 
7.05 

7.00 
6.35 
7.16 
8.00 
7.00 

7.10 
7.80 
6.60 
6.60 
6.46 
8.05 

2.12 

2.08 
2.08 
2.00 
2.00 
2.02 

2.10 
1.96 
2.00 
2.00 
2.00 

1.06 
LOO 
L92 
1.90 
1.90 

LOO 
L85 
L88 
L85 
L85 

L82 
L85 
L85 
L02 
LOO 
L85 

105 

96 
96 
78 
78 
83 

100 
74 
78 
78 
78 

74 
69 
63 
69 
59 

69 
60 
66 
60 
60 

46 
60 
60 
63 
60 
60 

80 

0 

78 

7 

81 

8 

68 

9 

74 

10 

96 

11 

78 

12 

es 

18 

61 

14 

56 

16 

68 

16 

60 

17 

61 

18 

59 

19 

66 

»:::::.: 

6.80 

6.25 
6.60 
&20 
6.46 
7.05 

7.00 
8.00 
7.20 
6.25 
6.46 
6.60 

2.16 

2.20 
2.12 
2.08 
2.10 
2.10 

2.08 
2.02 
2.02 
2.02 
2.10 
2.12 

113 

126 
105 
96 
100 
100 

06 
82 
82 
82 
100 
105 

50 

21 

26 

29 

60 

2S 

59 

94 

50 

25 

17 

26 

45 

27 

50 

28 

61 

29 

68 

30 

59 

81 

50 

Septet 

nber. 

October. 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

Time. 

he^t. 

Di». 
charge. 

Time. 

Oaffe 
height. 

Di». 
charge. 

Time. 

he^t. 

Dis- 
diarge. 

Time. 

h^t 

Dif. 
Charge. 

1 

6.30 
6.36 
7.60 

o.ao 

7.30 

6.10 
6.15 
7.10 
7.45 
8.00 

7.00 
7.15 
7.00 
7.25 

1.85 
1.85 
1.85 
1.88 
1.82 

1.86 
1.82 
1.86 
1.82 
1.82 

1.82 
1.80 
1.80 
1.82 

60 
50 
50 
66 
46 

60 
45 
60 
45 
45 

45 
42 
42 
45 

5.30 
6.45 
6.80 
5.40 
6.00 

4.30 
6.30 
6.80 

1.82 
1.88 
1.85 
1.82 
1.85 

1.85 
1.88 
1.85 

45 
56 

60 
46 
50 

60 
66 
60 

8.00 
6.80 
7.10 
7.16 
7.30 

6.80 
6.40 
7.60 
6.10 
7.36 

6.40 
7.45 
6.50 
7.60 
6.06 

7.30 
7.30 
7.00 
9.00 
6.10 

7.00 
6.45 
6.60 
7.45 
6.80 

7.65 
6.30 
6.35 
8.40 
7.15 

7.  as 

LOO 
LOO 

Loa 

L90 
LOO 

1.90 
1.95 
L88 
L85 
L86 

L88 
1.92 
L90 
1.90 
L98 

2.08 
2.08 
2.08 
2.08 
2.05 

2.22 
2.82 
2.42 
2.52 
2156 
2.62 
2.65 
2.55 
2155 
2.58 
2.60 

69 
66 
63 
69 

69 

69 
68 
66 
60 
60 

56 

63 
69 
69 
74 

82 
96 
06 
96 
89 
182 
160 
193 
231 
244 

231 
244 
244 
244 

257 
265 

6.20 
6.00 
6.80 
6.80 
6.00 

6.20 
6.40 
6.16 
8.60 
6.80 

6.20 
3.45 
6.10 
5.10 
6.00 

5.06 
6.16 
4.60 
6.00 
6.00 

5.06 
4.66 

4.60 
4.16 
4.80 

4.50 
4.46 

4.80 
4.25 
4.50 
5.00 

1.93 
2.00 

Loa 

L96 
L88 

L90 
L88 
LOO 
1.68 
LOS 

L90 
1.92 
L95 
1.90 
L92 

2.02 
2.06 
2.06 
2.0B 
2.22 

2.22 
2L45 
2.50 
2.60 
2. 68 

2.66 

2.66 
2.60 
2L68 
2.62 
2.58 

61 

2 

78 

8 

61 

4. 

68 

5 

66 

6 

51 

7 

56 

8 

59 

9 

26 

10 

74 

11 

4.05 
6.15 
6.55 
6.00 

1.78 
1.80 
1.82 
1.85 

39 
42 
46 
50 

51 

12 

61 

13 

68 

14 

59 

15 

68 

15 

17 

IS 

19 

20 

1    7.60 

7.25 

1    8.00 

1    7.» 

6.10 

7.35 
7.20 
7.40 
7.00 
7.20 

7.00 
7.90 
7.36 
7.00 
6.65 

1.82 
1.82 
1.80 
1.88 
1.82 

1.82 
1.90 
1.95 
1.90 
1.90 

1.90 

i.ts 

1.96 
1.96 
1.92 

45 
45 
42 
56 
45 

45 

59 
68 
59 
59 

59 
74 

68 
68 
63 

5.10 
6.15 
5.00 
6.10 
4.G5 

4.10 
4.40 
5.10 

1.80 
1.82 
1.85 
1.90 
1.78 

1.85 
2.00 
1.95 

42 
45 
60 
69 
39 

50 

78 
68 

88 

88 
88 
88 
188 

21 

138 

29 

201 

28 

2S 

24 

265 

X 

4.30 

4.80 
6.25 
4.50 
4.00 
4.30 

1.90 

2.05 
1.95 
1.92 
1.88 
1.92 

69 

89 
68 
63 
56 
63 

257 

25 

944 

27 

244 

28 

265 

29 

257 

90 

275 

31 

257 

1 

» 
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Gage  height^  mfeet,  arid  ducharge,  in  iecond-feet,  of  Clyde  River  at  West  Derby ,  Vt.y  for 

191J— Continued. 


Novcmbtf. 

December. 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

Time. 

he^t. 

Dis- 
oburge. 

Time. 

Oace 
be^t. 

chtfige. 

Time. 

h^t. 

Dis- 
charge. 

Time. 

he^ 

Di». 
charge. 

1 

7.35 
7.50 
8.15 
8.00 
6.45 

8.50 
8.20 

2.62 
2.48 
2.46 
2L40 
2.36 

2.32 
3.33 

331 
318 
304 
186 
170 

160 
160 

4.10 
4.30 
4.40 
4.35 
4.45 

4.40 
4.35 
4.16 
4.30 
4.40 

4.36 
4.30 
4.10 
4.30 
4.16 

4.30 
4.40 
3.30 
4.00 
4.16 

4.00 
4.00 
3.00 
4.10 
8.65 

4.35 
4.30 
7.30 
4.00 
4.20 

3.60 
3.48 
3.40 
3.38 
3.33 

3.30 
3.30 
3.38 
3.35 
3.x 

3.30 
2.35 
3.36 
3.33 
3.16 

3.16 
3.16 
3.00 
3.16 
3.30 

3.38 
3.30 
3.38 
3.38 
2.38 

3.36 
3.38 
3.18 
3.» 
2.18 

323 
116 
186 
180 
160 

154 
164 
148 
140 
140 

136 
140 
140 
133 
113 

113 
113 
78 
113 
136 

148 
164 
180 
180 
180 

170 
148 
131 
136 
131 

7.35 
7.45 
7.46 
7.00 
8.00 

7.50 
7.36 
8.40 
7.35 
7.16 

7.16 
7.30 
7.35 
7.40 
7.16 

8.16 
8.00 
7.46 
7.16 
7.30 

7.30 
8.16 
7.16 
7.36 
8.16 

8.10 
7.46 
7.60 
7.60 
7.40 
7.35 

3.30 
2.20 
2.30 
3.23 
3.30 

3.35 
3.35 
3.38 
3.30 
2.30 

3.80 
3.33 
3.30 
3L30 
3.30 

3.33 
3.30 
3.30 
3.30 
3.20 

3.30 
2.13 
2.13 
3.16 
3.16 

3.16 
3.13 
3.32 
2.42 
3.48 
3.30 

136 
136 
136 
133 
136 

140 
140 
148 
164 
164 

164 
160 
164 
164 
164 

133 
136 
136 
126 
135 

136 
105 
105 
113 
113 

113 
106 
133 
193 
316 
164 

4.00 
7.30 
4.00 
4.06 
4.36 

4.30 
4.00 
4.16 
4.10 
4.00 

4.10 
3.30 
4.16 
3.40 
4.00 

3.35 
4.10 
4.16 
4.06 
4.00 

4.36 
4.16 
4.00 
3.40 
4.30 

3.30 
4.10 
4.35 
4.30 
4.00 
4.00 

3.18 
3.15 
3.30 
3.20 
3.35 

2L23 
3.35 
3.33 
2.28 
3.30 

3.33 
3.48 
3.30 
3.33 
3.20 

3.30 
3.30 
3.30 
3.18 
3.16 

3.15 
3.10 
3.08 
3.16 
3.10 

3.13 
3.30 
3.18 
3.60 
3.30 
3.38 

131 

2 

113 

S 

136 

4 

126 

5 

140 

6 

133 

7 

140 

8 

160 

9 

7.50 
7.50 

8.36 
7.38 
8.30 

2.35 
X36 

3.33 
3.30 
3.33 

140 
140 

133 
138 
133 

148 

10 

164 

11 

160 

12 

316 

13 

164 

14 

133 

15 

7.36 

7.20 
7.30 
7.36 
8.46 

8.56 

7.00 
8.50 
8.66 
8.10 
6.60 

7.20 
8.60 
7.15 
8.00 
8.06 

3.20 

3.13 
3.30 
3.18 
3.16 
3.38 

3.35 
3.30 
3.38 
3.38 
3.40 

3.36 
3.30 
3.30 
3.36 
3.30 

138 

106 
138 
121 
113 
140 

140 
164 
180 
180 
186 

170 
164 
164 
140 
136 

136 

IS 

136 

17 

136 

18 

126 

19 

121 

20 

113 

21 

113 

22 

100 

a 

96 

24 

113 

26 

100 

25 

106 

27 

136 

28 

131 

28 

323 

30 

164 

31 

148 

Note.— Discharge  relatioa  affected  by  ice  about  Jao.  13  to  Feb.  13. 

MISCEIiliANEOUS  MEASUREMENTS. 

Discharge  measureDients  at  points  other  than  regular  gaging  sta- 
tions were  made  during  1913  as  shown  by  the  following  table : 

MiicelUmeous  measuremenU  in  8t.  Lawrence  River  drainage  badn  in  191S, 


Date. 

Stream. 

Tributary  to— 

Locality. 

hei*^t. 

Dis- 
charge. 

July  31 

Black  River 

Davis  Bridge,  Port  Leyden, 

do.*. 

3  miles  above  Delta  dam 

Feet. 
al5.0 

al4.5 

Sec.'/t. 
166 

Aug.    8 
Not.   6 

do 

Black  River  canal 

do 

do 

20.1 
72  5 

6 

do 

do 

1  mile  below  Delta  dam 

128 

Jolf  29 

Fote8^)ort  feeder 

do 

Spillway  e 

Black  River  canal 

do 

Black  River 

HawkinsvUle,  N.  Y 

&0.80 

6.82 

.54 

«3.60 

<f3.65 
45.70 

262 

Aug.   6 

do .' 

BoonvUle.N.  Y...  . 

247 
18.7 

Mar.  16 

Booth  Brandi,  Oswe- 
gatdiie  River. 

do 

do 

Oswegatdiie  River. . . . 
do 

Talcvllle,N.  Y 

2,530 

Aug.  27 

do 

113 

nSI.  1 

do 

do 

748 

a  Reference  point  on  highway  bridge. 
^RefBienoe  point  near  highway  bridge. 


e  On  Black  River  Canal. 
*  Tail  race  gage. 
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MucelUmeout  measurements  of  Beaver  River  at  State  Dam,  N.  F.,  in  1912-13, 


Dale. 

Hydrograpber. 

1 
No. 

Oftte 

lAke 

eleva^ 

Uon. 

Dis- 

Opening. 

charge. 

1912. 
Oct.    17 

Fnnk  w^^bpr . 

1 

4 

1,4 

4 
4 
4 
4 
1 
1 
3 
3 
4 
4 
1 
1 

Full 

Ftet. 
4.70 
4.70 
4.70 

3.00 
3.00 
9.42 
9.45 
9.92 
9.96 
10.04 
10.28 

laso 

10.30 
10.30 
10.51 

aec-fl 
184 

18 

do 

do 

O.  W  TTartWAll 

w«lf      ,    , 

139 

18 

1913. 
Sept.  30 
30 

do 

Pull 

363 
620 

do 

O.H.Canfleld  

do 

HftK 

62.3 

Oct.    22 

QuMter 

65.4 

22 

^A|f 

128 

23 

do 

Quarter. 

70.6 

23 

do 

Hftjf 

136 

23 
24 

do 

do 

do 

Three-quarters.. 
.    ..do 

138 
178 

24 

do 

178 

24 

do 

PuU 

Three-quarters.. 
44i  inches 

304 

24 

25 

do 

do 

183 
313 
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SURFACE  WATER  SUPPLY  OF  HUDSON  BAY  BASINS  AND 
UPPER  MISSISSIPPI  RIVER  FOR  THE  YEAR  ENDING 
SEPTEMBER  30,  1913. 


AUTHORIZATION  AND  SCOPE  OF  WORK. 

This  volume  is  one  of  a  series  of  twelve  reports  presenting  results 
of  measiirements  of  flow  made  on  streams  in  the  United  States  dur- 
ing 1913.  Six  of  the  reports  for  1913  contain  data  for  the  year 
ending  September  30,  and  the  other  six  for  the  calendar  year,  as 
indicated  in  the  table  on  page  6. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  under  authority  implied  in  the  organic 
law  (20  Stat.  L.,  p.  394),  which  contains  the  following  paragraph: 

Provided^  That  this  officer  [the  Director]  shall  have  the  direction  of  the  geological 
survey  and  the  claBsification  of  public  landfi  and  examination  of  the  geological  struc- 
ture, mineral  reaourcee,  and  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies  of 
water  supply  for  irrigation.  Since  the  fiscal  year  ending  June  30, 
1895,  successive  sundry  civil  bills  passed  by  Congress  have  carried 
the  following  item  and  appropriations: 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States, 
and  for  the  investigation  of  undeiground  currents  and  artesian  wells,  and  for  the 
preparation  of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 

Annual  appropriations  for  the  fiscal  years  ending  June  SOy  1895-1914. 

1895 $12,500 

1896 20,000 

1897  to  1900,  inclusive 50,000 

1901  to  1902,  inclusive 100,000 

1903  to  1906,  inclusive 200,000 

1907 150,000 

1908  to  1910,  inclusive 100,000 

1911  to  1914,  inclusive 150,000 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated,  either  by  furnishing  data  or  by  assisting  in  collecting 
data.  Acknowledgments  for  cooperation  of  the  first  kind  are  made 
in  connection  with  the  description  of  each  station  affected,  and  of 
the  second  kind  on  page  16. 
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MeasTirements  of  stream  flow  have  been  made  at  about  3,000  points 
in  the  United  States,  and  also  at  many  points  in  small  areas  in 
Seward  Peninsula  and  the  Yukon-Tanana  region,  Alaska,  and  in  the 
Hawaiian  Islands.  In  July,  1913,  1,388  gaging  stations  were  being 
maintained  by  the  Survey  and  the  cooperating  organizations  in  the 
United  States,  and  many  miscellaneous  discharge  measurements 
were  made  at  other  points.  In  connection  with  this  work  data  were 
also  collected  in  regard  to  precipitation,  evaporation,  storage  reser- 
voirs, river  profiles,  and  water  power  in  many  sections  of  the  country 
and  will  be  made  available  in  the  regular  water-supply  papers  from 
time  to  time. 

PUBLICATIONS. 


A  report  has  been  prepared  for  each  year  embodying  the  stream- 
flow  data  collected  during  that  year.  An  index  to  the  reports  con- 
taining stream-flow  measurements  prior  to  1904  has  been  published 
as  Water-Supply  Paper  119.  Circulars  are  also  available  giving 
complete  lists  of  the  gaging  stations  maintained  by  the  Survey  to 
date,  and  a  list  of  the  reports  relating  to  the  water  supply  of  the 
country. 

Prior  to  1901  gage  heights  and  discharge  measurements  were 
published  in  water-supply  papers  or  bulletins  and  estimates  of 
monthly  discharge  in  annual  reports;  since  1901  both  classes  of 
data  have  been  published  in  water-supply  papers,  and  they  are  now 
being  published  in  12  parts,  as  shown  in  the  following  table: 

Papers  on  surface  water  supply  of  the  United  StateSy  1913. 


Part. 

No. 

I 

351 

II 

352 

III 

353 

IV 

354 

V 

355 

VI 

356 

VII 

357 

VIII 

358 

IX 

359 

X 

360 

XI 

361 

XII 

362 

Title. 


North  Atlantic  coast  basins 

South  Atlantic  coast  and  eastern  Oulf  of  Mexico  basins 

Ohio  River  Basin 

St.  Lawrence  River  Basin 

Upper  Mississippi  River  and  Hudson  Bay  basins 

Missouri  River  Basin 

Lower  Mississippi  River  Basin 

Western  Gulf  of  Mexico  basbis 

Colorado  River  Basin 

Great  Basin 

Pacific  coast  basins  in  California 

North  Pacific  coast  basins 


Year  used. 


Calendar  year. 

Do. 
Year  ending  Sept.  30. 
Calendar  year. 
Year  ending  Sept.  30. 
Calendar  year. 

Do. 
Year  ending  Sept.  30. 
Calendar  year. 
Year  enduig  Sept.  30. 

Do. 

Do. 
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A  list  of  reports  containing  stream-flow  data  is  presented  in  the 
following  table: 

Siream-ftow  data  in  reports  of  the  United  States  Geological  Survey. 
[A=Aiinaal  Report;  B=Balletin;  WS=Water-8upply  Toper.] 


Report. 


10th  A,  pt.  2. 
llthA,pt.2. 

12th  A,  pt.  3. 

13th  A,  pt.  3. 

14th  A,  pt.  2. 


B131 

l«thA,pt.2. 
B140...:..... 


W811 

mbA,pt.4. 

WS15 


W816.. 


19th  A,  pt.  4. 

W8  27 

WS28. 


30th  A, pt.  4.... 

W835to39 

21st  A,  pt.  4 

W847to52 

2adA.pt.4 

W8«,66 

WS76. 

W882to86 

W8  97  to  100.... 
W3 124  to  135... 
W8  165  to  178... 
WS  201  to  214... 
W8  241  to  252... 
WS  281  to  272... 
W8  2ftlto292... 
W8  801  to  312... 
WS  321  to  332  a.. 
WS  351  to  362  a.. 


Character  of  data. 


Descriptive  information  only.. 
Monthly  discharge 


.do. 


Mean  discharge  in  senmd-f  eet 

Monthly  discharge  (long-time  records,  1871  to  1893) 

Descriptions,  measurements,  gage  heights,  and  ratings 

Descriptive  information  only 

Descrmtions,  measurements,  gage  heights,  ratings,  and  monthly 

discbarge  (also  many  data  covering  earlier  years). 

Gage  heishts  (also  gage  heights  for  earlier  years) 

Descriptions,  measurements,  ratings,  and  monthly  discharge 

(also  similar  data  for  some  earlier  years). 
Descriptions,  measurements,  and  gage  heights  for  eastern  United 

States,  eastern  Mississippi  River,  and  Missouri  River  above 

junction  with  Kansas. 
Descriptions,  measurements,  andeage  heights  for  western  Missis- 
sippi River  below  Junction  of  Missouri  and  Platte,  and  western 

United  States. 
Descriptions,  measurements,  ratings,  and  monthly  discharge 

(also  some  long-time  records). 
Measurements,  ratines,  and  gage  heights  for  eastern  United 

Htates,  eastern  Mississippi  River,  ana  Missouri  River. 
Measurements. ratings,  and  gage  heights  for  Arkansas  River  and 

western  UniUd  States. 

Monthly  discharge  (also  for  many  earlier  years) 

Descriptions,  measurements,  gage  heights,  and  ratings 

Monthly  discharge 

Descriptions,  measurements,  gage  heights,  and  ratings 

Monthly  discharge 

Descriptioas,  measurements,  gage  heights,  and  ratings 

Monthly  disdiarge 

OoQiplete  data 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Year. 


1884  to  Sept., 

1890. 
1884  to  June  30, 

1891. 
1884  to  Dec.  31, 

1892. 
1888  to  Dec.  31, 

1803. 
1883  and  1894. 

1895. 

1896 
1895'and  1896. 

1897. 


1897. 


1897. 

1898. 

1898. 

1898. 

1899. 

1899. 

1900. 

1900. 

1901. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907-8. 

1909. 

1910. 

1911. 

1912. 

1013. 


a  In  preparation. 
Note.— No  data  regarding  stream  flow  are  given  in  the  15th  and  17th  annual  reports. 

The  table  on  page  8  gives,  by  years  and  drainage  basins,  the 
numbers  of  the  papers  on  surface-water  supply  published  from  1899 
to  1913.  The  data  for  any  particular  station  will  be  found  in  the 
reports  covering  the  years  during  which  the  station  was  maintained. 
For  example,  data  for  any  station  in  the  area  covered  by  Part  I  are 
published  in  Water-Supply  Papers  97,  124,  165,  201,  241,  261,  281, 
301,  321,  and  351,  which  contain  records  for  the  New  England  streams 
from  1903  to  1913.  The  year  covered  by  the  report  is  indicated  at 
the  head  of  the  column  in  which  the  paper  is  listed. 
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DEFINITION  OP  TERMS.  d 

Water-supply  papers  and  other  publications  of  the  United  States 
Geolc^cal  Survey  containing  data  in  regard  to  the  water  resources 
of  the  United  States  may  be  obtained  or  consulted  as  indicated 
below: 

1.  Ck)pies  may  be  obtained  free  of  charge  by  applying  to  the 
Director  of  the  Geological  Survey,  Washington,  D.  C.  The  edition 
printed  for  free  distribution  is,  however,  small  and  is  soon  exhausted. 

2.  Copies  may  be  purchased  at  nomincd  cost  from  the  Superin- 
tendent of  Documents,  GovOTument  Printing  Office,  Washington, 
D.  C,  who  will  on  application  furnish  lists  giving  prices. 

3.  Sets  of  the  reports  may  be  consulted  in  th^  libraries  of  the 
principal  cities  of  the  United  States. 

4.  Complete  sets  are  available  for  consultation  in  the  local  offices 
of  the  water-resources  branch  of  the  Geological  Survey,  as  follows: 

Albany,  N.  Y.,  Room  18,  Federal  Building. 

AtLuita,  Ga.,  Poet  Office  Budding. 

St.  Paul,  Minn.,  Old  Capitol  Building. 

Madieon,  Wis.,  Capitol  Building. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Denver,  Colo.,  302  Chamber  of  Commerce  Building. 

Salt  Lake  City,  Utah,  Federal  Building 

Boiae,  Idaho,  615  Idaho  Building. 

Phoenix,  Ariz.,  417  Fleming  Building. 

Portland,  Oreg.,  416  Couch  Building. 

Tacoma,  Wash.,  Federal  Building. 

San  Francisco,  Cal.,  328  Customhouse. 

Los  Angeles,  Cal.,  Federal  Building. 

Santa  Fe,  N.  Mex.,  Capitol  Building. 

Honolulu,  Hawaii,  Kapiolani  Building. 

A  list  of  the  Geological  Survey's  publications  will  be  sent  on  appli- 
cation to  the  Director  of  the  United  States  Geological  Survey, 
Washington,  D.  C. 

DEFINITION  OF  TERMS. 

The  volume  of  water  flowing  in  a  stream — the  *'run-off"  or  "dis- 
charge"— ^is  caressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  discharge  in  second-feet 
per  square  mile,  and  (2)  those  which  represent  the  actual  quantity 
of  water,  as  run-off  (depth  in  inches),  acre-feet,  and  milUons  of 
cubic  feet.  The  units  used  in  this  series  of  reports  are  second-feet, 
second-feet  per  square  mile,  run-off  in  inches,  acre-foot,  and  millions 
of  cubic  feet.    They  may  be  defined  as  follows: 

'* Second-foot"  is  an  abbreviation  for  "cubic  foot  per  second"  and 
is  a  unit  for  the  rate  of  discharge  of  water  flowing  in  a  stream.  A 
second-foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel  of 
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rectangular  cross-section  1  foot  wide  and  1  foot  deep  at  an  average 
velocity  of  1  foot  a  second.  It  is  generally  used  as  a  fundamental 
unit  from  which  others  are  computed  by  the  use  of  the  factors  given 
in  the  tables  of  convenient  equivalents  (p.  11). 

'^Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowmg  per  second  from  each  square  mile  of  area  drained, 
computed  on  the  assumption  that  the  run-off  is  distributed  uniformly 
both  as  regards  time  and  area. 

*^ Run-off  (depth  in  inches)"  is  the  depth  to  which  an  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were 
imiformly  distributed  on  the  surface.  It  is  used  for  comparing  run- 
off with  rainfall,  which  is  usually  expressed  in  depth  in  inches. 

An  *' acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quan- 
tity required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is 
commonly  used  in  connection  with  storage  for  irrigation. 

*^MiUions  of  cubic  feet"  is  appUed  to  quantities  of  water  stored 
in  reservoirs,  and  is  most  frequently  used  in  studies  of  flood  control. 

Certain  terms  not  in  common  use  may  be  defined  as  follows: 

** Control,"  ^'controlling  section,"  and  "point  of  control"  are  used 
to  designate  the  cross  section  of  the  stream  below  the  gage  which 
controls  or  regulates  the  height  of  the  water  smface  at  the  gage. 
The  control  may  not  be  the  same  cross  section  at  all  stages. 

'^ Discharge  relation"  equals  *' relation  of  gage  height  to  discharge." 

The  '* point  of  zero  flow"  is  the  stage  or  gage  height  at  which  the 
stream  ceases  to  flow. 

CONVENIENT  EQUIVALENTS. 

The  following  is  a  list  of  convenient  equivalents  for  use  in  hydraulic 
computations: 

Table  for  converting  velocity  in  feet  per  second  into  velocity  in  miles  per  hour, 

[1  foot  per  second-0.681818  mile  per  hour,  or  very  nearly  }  mfle  per  hour.  1  mile  T>er  hom>>  1.4667  feet 
per  second,  or  very  nearly  U  feet  per  second.  In  computing  the  table  the  values  0.68182  and  1.4667  wvn 
used.] 


Units. 

Tenths. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 
0.614 

0 

0.000 

a068 

0.136 

0.205 

0.273 

0.341 

0.409 

0.477 

a545 

1 

.682 

.750 

.818 

.886 

.955 

1.02 

1.09 

1.16 

1.23 

1.30 

2 

1.36 

1.43 

1.50 

1.57 

1.64 

1.70 

1.77 

1.84 

1.01 

1.98 

3 

2.05 

2.11 

2.18 

2.26 

2.32 

2.39 

2.45 

2.62 

2.59 

2.66 

4 

2.73 

2.80 

2.86 

2.93 

3.00 

3.07 

3.14 

3.20 

3.27 

3.34 

5 

3.41 

3.48 

3.55 

3.61 

3.68 

3.75 

3.82 

3.80 

3.95 

4.02 

G 

4.09 

4.16 

4.23 

4.30 

4.36 

4.43 

4.50 

4.57 

4.64 

4.70 

7 

4.77 

4.H4 

4.91 

4.98 

5.05 

5.11 

5.18 

6.26 

5.32 

5.39 

8 

6.45 

6.52 

5.59 

5.66 

6.73 

6.80 

5.86 

5.93 

6.00 

6.07 

9 

0.14 

6.20 

6.27 

6.34 

6.41 

6.48 

6.55 

6.61 

6.68 

6.75 
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Table  for  converting  ditcharge  in  ucond-feH  ver  square  mile  into  nvnroffin  depth  in  inches 

over  the  area. 


Disdiarge 
In  second- 
feet  per 
square  mite. 

Run-off  In  inches. 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

a 03719 
.07438 
. 11157 
.14876 
.18505 
.22314 
.26033 
.29752 
.33471 

1.041 
2.083 
3.124 
4.165 
5.207 
6.248 
7.280 
8.331 
9.372 

1.079 
2.157 
3.236 
4.314 
5.393 
6.471 
7.550 
8.628 
9.707 

1.116 
2.231 
3.347 
4.463 
5.578 
6.694 
7.810 
8.926 
10.041 

1.153 
2.306 
3.450 
4.612 
5.704 
6.917 
&070 
0.223 
10.376 

2 

3 

4 

5 

6 

7 

8 

9 

Non.— For  part  of  a  month  multiply  the  values  for  one  day  by  the  number  of  days. 

Table  for  converting  discharge  in  second-feet  into  run-off  in  acre-feet. 


Discharge 

Inseoond- 

feet. 

Run-off  In  acre-feet. 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

1.983 
3.967 
5.950 
7.934 
9.917 
11.90 
13.88 
15.87 
17.85 

55.54 
111.1 
166.6 
222.1 
277.7 
333.2 
388.8 
444.3 
499.8 

57.52 
115.0 
172.6 
23ai 
287.6 
345.1 
402.6 
460.2 
517.7 

50.50 
119.0 
178.5 
238.0 
297.5 
357.0 
416.5 
476.0 
535.5 

61.49 
123.0 
184.5 
246.0 
307.4 
368.9 
430.4 
491.9 
553.4 

2 

3 

4 

5 

6 

7 

8 

9 

Non.— For  part  of  a  month  multiply  values  for  one  day  by  the  number  of  days. 

Table  for  converting  discharge  in  second-feet  into  run-off  in  millions  of  gallons. 


Discharge 
In  second- 
feet. 

Run-off  in  millions  of  gallons. 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

0.6463 

1.293 

1.939 

2.585 

3.232 

3.878 

4.524 

5.171 

5.817 

18.10 
36.20 
54.30 
72.40 
90.50 
108.6 
126.7 
144.8 
162.9 

18.74 
37.48 
56.22 
74.96 
93.70 
112.4 
131.2 
149.9 
168.7 

19.39 
38.78 
58.17 
77.56 
06.95 
116.3 
135.7 
155.1 
174.5 

20.04 
40.08 
60.12 
80.16 
100.2 
120.2 
140.3 
160.3 
180.4 

2 

3 

4 

6 

6 

7 

8 

9 

Note  .-.For  part  of  a  month  multiply  the  value  for  one  day  by  the  number  of  days. 
Table  for  converting  discharge  in  second-feet  into  run-off  in  millions  of  cubic  feet. 


Discharge 
in  second- 
feet. 

Run-off  in  millions  of  cubic  feet. 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

0.0864 
.1728 
.2592 
.3456 
.4320 
.5184 
.6048 
.0912 
.7776 

2.419 
4.838 
7.257 
9.676 
12.005 
14.514 
16.933 
19.352 
21.771 

2.606 
5.012 
7.518 
10.024 
12.630 
15.086 
17.642 
20.048 
22.554 

2.502 
5.184 
7.776 
10.368 
12.900 
15.652 
1&144 
20.736 
23.328 

2.678 
5.366 
8.034 
10  712 
13.390 
16.0G8 
18.746 
21.424 
24.102 

2    

3 

4 

6 

6 

7 

8    

9 

Non.— For  part  of  a  month  multiply  values  for  one  day  by  the  number  of  dajrs. 
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1  second-foot  equals  40  California  miner's  inches  (law  of  March  23,  1901). 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equab  448.8  gaUons  per 
minute;  equab  646,317  gallons  for  one  day. 
1  second-foot  for  one  year  covers  1  square  mile  1.131  feet,  or  13.572  inches  deep. 
1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 
1  second-foot  equals  about  1  acre-inch  per  hour. 
1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1 ,000,000,000  ( 1  United  States  billion)  cubic  feet  equals  11 ,570  second-feet  for  one  day. 
1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 
1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  nu>nth. 
1,000,000,000  cubic  feet  equals  386  second-feet  for  one  30-day  month. 
1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 
100  California  miner's  inches  equals  18.7  United  States  gallons  per  second. 
100  California  miner's  inches  for  one  day  equals  4.96  acre-feet. 
100  Colorado  miner's  inches  equals  2.60  second-feet. 
100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 
100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet. 
100  United  States  gallons  per  minute  equals  0.223  second-foot. 
100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot. 
1,000,000  United  States  gallons  per  day  equals  1.55  second-feet. 
1,000,000  United  States  gallons  equals  3.07  acre-feet. 
1,000,000  cubic  feet  equals  22.95  acre-feet. 
1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 
1  foot  equals  0.3048  meter. 
1  mile  equals  1.60935  kilometers. 
1  mile  equals  5,280  feet. 
1  acre  equals  0.4047  hectare. 
1  acre  equals  43,560  square  feet. 
1  acre  equals  209  feet  square,  nearly. 
1  square  mile  equals  2.59  square  kilometers. 
1  cubic  foot  equals  0.0283  cubic  meter. 
1  cubic  foot  of  water  weighs  62.5  pounds. 
1  cubic  meter  per  minute  equals  0.5886  second-foot. 
1  horsepower  equals  550  foot-pounds  per  second. 
1  horsepower  equals  76.0  kilogram-meters  per  second. 
1  horsepower  equals  746  watts. 
1  horsepower  equals  1  second-foot  falling  8.80  feet. 
1 J  horsepower  equab  about  1  kilowatt. 

To  calculate  water  power  quickly:  Sec.-ft.XfaU  in  ^eet^^^^  horsepower  on  water 
wheel  realizing  80  per  cent  of  theoretical  power. 
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EXPLANATION  OF  DATA. 

The  data  presented  in  this  report  cover  the  year  beginning  October 
1,  1912,  and  ending  September  30,  1913,  and  not,  as  in  previous 
reports,  the  calendar  year.  At  the  1st  of  January  in  most  parts  of  the 
country  a  large  amount  of  precipitation  for  the  preceding  three 
months  is  stored,  either  as  groimd  water,  in  the  form  of  snow,  or  in 
lakes.  This  stored  water  passes  off  in  the  streams  during  the  spring 
break  up.  At  the  end  of  September  the  only  stored  water  available 
for  run-off  in  the  streams  is  possibly  a  small  amount  held  in  ground 
storage.  Therefore  the  nm-off  for  a  year,  beginning  with  October 
1,  is  practically  all  derived  from  precipitation  occurring  within  that 
year. 

For  each  regular  current-meter  gaging  station  the  following  data, 
so  far  as  available,  are  given:  Description  of  the  station,  list  of  dis- 
charge measurements,  table  of  daily  gage  height,  table  of  daily  dis- 
charge, table  of  monthly  and  yearly  discharge  and  nm-off.  For 
stations  located  at  weirs  or  dams  the  gage-height  table  is  usually 
omitted. 

In  addition  to  statements  regarding  the  location  and  installation 
of  current-meter  stations,  the  descriptions  give  information  in  regard 
to  any  condition  which  may  affect  the  constancy  of  the  discharge 
relation,  covering  such  points  as  ice,  logging,  shifting  channels,  and 
backwater;  also  information  regarding  diversions  which  decrease  the 
total  flow  at  the  measuring  section.  Statements  are  also  made 
r^arding  the  accuracy  and  reliability  of  the  data. 

The  table  of  daily  gage  height  shows  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings 
taken  each  day,  usually  in  the  morning  and  in  the  evening,  though  at 
many  stations  only  one  reading  is  made  each  day.  At  a  comparatively 
few  stations  automatic  gages  are  used,  some  of  which  give  a  continuous 
record  of  river  stage  in  the  form  of  a  hydrograph  and  others  a  record 
printed  at  regular  intervals,  from  which  the  mean  daUy  gage  height 
can  be  computed.  The  gage  height  given  in*  the  table  represents  the 
elevation  of  the  smf  ace  of  the  water  above  the  zero  of  the  gage.  All 
gage  heights  affected  by  the  presence  of  ice  in  the  streams  or  by  back- 
water from  obstructions  are  published  as  recorded,  with  suitable 
footnotes.  The  rdting  table  is  not  applicable  for  such  periods  imless 
the  proper  corrections  to  the  gage  heights  are  known  and  applied. 
Attention  is  called  to  the  fact  that  the  zero  of  the  gage  is  placed  at 
an  arbitrary  datiun  and  has  no  relation  to  zero  flow  or  the  bottom  of 
the  river.  In  general  the  zero  is  located  somewhat  below  the  lowest 
known  flow,  so  that  negative  readings  shall  not  occur. 

In  the  tables  of  daily  gage  height  the  use  of  zeros  in  the  hundredths 
place  indicates  the  limits  of  accuracy  to  which  the  gage  was  read  and 
to  which  the  mean  daily  gage  height  was  computed.    If  a  gage  is 
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read  to  tenths  or  half  tenths  once  a  day  or  to  tenths  twice  a  day,  no 
zeros  appear  in  the  himdredths  place  for  any  stage.  If  the  gage  is 
read  to  half  tenths  twice  a  day  or  to  quarter  tenths  or  hundredths, 
regardless  of  the  number  of  readings  a  day,  the  gage  heights  are 
published  to  hundredths,  and  zeros  appear  in  the  hundredths  place, 
below  a  certain  limiting  stage.  This  limiting  stage  is  so  selected 
that  the  average  error  in  the  mean  daily  discharge,  resulting  from 
not  using  the  mean  daily  gage  height  to  hundredths  above  that  stage, 
shall  not  be  greater  than  2  per  cent.  For  automatic  gages  the  allow- 
able average  error  of  the  daily  discharge  has  been  taken  as  1  per  cent. 
The  selection  of  the  percentage  is  arbitrary,  but  it  should  be  noted 
that  the  maximimi  error  will  in  all  cases  be  twice  the  average  error. 
In  Uke  manner  half  tenths  are  used  from  the  himdredths  limit  to 
another  higher  limit,  above  which  only  tenths  are  used.  It  is  the 
aim  to  have  the  gage-height  observations  at  each  gaging  station 
recorded  to  the  degree  of  refinement  required  by  the  above  method 
of  use,  but  in  practice  it  is  found  necessary,  in  order  to  avoid  confu- 
sion in  the  gage  observer's  record,  to  have  the  observations,  for  all 
stages  recorded  to  the  degree  of  refinement  required  for  low  stages, 
which  usually  necessitates  readings  to  himdredths  of  a  foot. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  rating  tables,  daily  discharge  tables,  and  monthly  dis- 
charge tables  are  computed. 

The  rating  table  gives,  either  directly  or  by  interpolation,  the 
discharge  in  second-feet  corresponding  to  every  stage  of  the  river 
recorded  during  the  period  for  which  it  is  apphcable.  It  is  not  pub- 
lished in  this  report,  but  can  be  determined  from  the  tables  of  daily 
gage  heights  and  daily  discharge. 

The  table  of  daily  discharge  determined  from  the  rating  table  gives 
the  discharge  in  second-feet  corresponding  to  the  mean  of  the  gage 
readings  observed  each  day. 

In  the  table  of  monthly  discharge  the  column  headed  ** Maximum" 
gives  the  mean  flow,  as  determined  from  the  rating  table,  for  the  day 
when  the  mean  gage  height  was  highest.  As  the  gage  height  is 
the  mean  for  the  day,  it  does  not  indicate  correctly  the  stage  when 
the  water  surface  was  at  crest  height  and  the  corresponding  discharge 
was  consequently  larger  than  given  in  the  maximum  colunm.  Like- 
wise in  the  column  at  *^ Minimum"  the  quantity  given  is  the  mean 
flow  for  the  day  when  the  mean  gage  height  was  lowest.  The  column 
headed  ''Mean''  is  the  average  flow  in  cubic  feet  for  each  second  dur- 
ing the  month.  On  this  the  computations  for  the  remaining  colunms, 
which  are  defined  on  page  — ,  are  based. 

The  base  data  presented  in  this  report,  unless  otherwise  stated  in 
description  of  station,  have  been  collected  by  the  methods  commonly 
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A,     PRICE  CURRENT  METERS. 


B.    TYPICAL  GAGING  STATIONS. 
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ACCURACY  OF  FIELD  DATA.  15 

used  at  current-meter  gaging  stations  and  described  in  standard 
textbooks.  Plates  I  and  II  show  current  meters  and  gages  used 
and  tjpical  gaging  stations. 

ACCURACY  OF  FIELD  DATA  AND  COMPUTED  RESULTS. 

The  accuracy  of  stream-flow  data  depends  (1)  on  permanence  of 
the  relation  between  discharge  and  stage,  and  (2)  on  the  accuracy 
of  observation  of  stage,  measurements  of  discharge,  and  interpre- 
tation of  data. 

In  order  to  give  engineers  and  others  information  regarding  the 
probable  accuracy  of  the  computed  results,  footnotes  are  added  to 
the  daily  discharge  tables,  stating  the  probable  accuracy  of  the 
rating  tables  used,  and  an  accuracy  colimm  is  inserted  in  the  monthly 
discharge  table.  For  the  rating  tables,  '^well  defined"  indicates,  in 
general,  that  the  rating  is  probably  acciu^ate  within  5  per  cent; 
''fairly  well  defined,"  within  10  per  cent;  ''poorly  defined"  or 
"approximate,"  within  15  to  25  per  cent.  These  notes  are  very 
general  and  are  based  on  the  plotting  of  the  individual  measurements 
with  reference  to  the  mean  rating  curve. 

The  accuracy  colimm  in  the  monthly  discharge  table  does  not 
apply  to  the  maximum  or  minimum  nor  to  any  individual  day,  but 
to  the  monthly  mean.  It  is  based  on  the  accuracy  of  the  rating, 
the  probable  reliability  of  the  observer,  the  number  of  gage  readings 
per  day,  the  range  of  the  fluctuation  in  stage,  and  knowledge  of  local 
conditions.  In  this  column,  A  indicates  that  the  mean  monthly 
flow  is  probably  accurate  within  5  per  cent;  B,  within  10  per  cent; 
C,  within  15  per  cent;  D,  within  25  per  cent.  Special  conditions 
are  covered  by  footnotes. 

Even  though  the  monthly  means  for  any  station  may  represent 
with  a  high  degree  of  accuracy  the  quantity  of  water  flowing  past 
the  gage,  the  figures  showing  discharge  per  square  nule  and  depth  of 
run-off  in  inches  may  be  subject  to  gross  errors,  which  result  from 
including  in  the  measured  drainage  area  large  noncontributing 
districts  or  omitting  estimates  of  water  diverted  for  irrigation  or 
other  use.  On  this  accoimt  the  computations  of  "second-feet  per 
square  mile"  and  "run-off  (depth  in  inches) "  have  not  been  made  for 
stations  draining  areas  having  an  annual  rainfall  of  less  than  20 
inches,  nor  for  those  stations  draining  areas  of  over  20  inches  of 
rainfall  for  which  it  is  believed  that  the  computations  would  be 
imcertain  and  misleading  because  of  the  presence  of  large  non- 
contributing  districts  in  the  measured  drainage  area,  of  omitting 
estimates  of  water  diverted  for  irrigation  or  other  use,  or  of  artificial 
control  or  imusual  natural  control  of  the  flow  of  the  river  above  the 
gaging  station.     All  values  of  "second-feet  per  square  mile"  and 
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'*nm-off  (depth  in  incbeB)"  previously  published  by  the  Survey 
should  be  used  with  exterme  caution,  and  such  values  in  this  report 
should  be  used  with  care  because  of  possible  inherent  sources  of  error 
not  known  to  the  Survey. 

In  general,  the  base  data  collected  each  year  by  the  Survey 
engineers  are  published,  not  only  to  comply  with  the  law,  but  also 
to  afford  any  engineer  the  means  of  examining  and  adjusting  to  his 
own  needs  the  results  of  the  computations.  The  table  of  monthly 
discharge  is  so  arranged  as  to  give  only  a  general  idea  of  the  flow  at 
the  station  and  should  not  be  used  for  other  than  preliminary  esti- 
mates. The  determinations  of  daily  discharge  allow  more  detailed 
studies  of  the  variation  in  flow  by  which  the  period  of  deficiency  may 
be  determined. 

It  should  be  borne  in  mind  that  the  observations  in  each  succeed- 
ing year  may  be  expected  to  throw  new  light  on  dat^a  already  col- 
lected and  pubUshed,  and  the  engineer  who  makes  use  of  the  figures 
presented  in  these  papers  should  verify  all  ratings  and  make  such 
adjustments  for  earlier  years  as  may  seem  necessary. 

COOPERATION. 

During  the  year  ending  September  30,  1913,  stream-gaging  work 
in  Montana  was  carried  on  in  cooperation  with  the  United  States 
Reclamation  Service. 

In  Minnesota  the  State  cooperated  under  the  terms  of  an  act  of 
the  legislature  of  1909  embodied  in  joint  resolution  19,  which  reads 
as  follows: 

Whereas  the  water  suppliee,  water  powers,  navigation  of  our  rivers,  drainage  of  onr 
lands,  and  the  sanitary  condition  of  our  streams  and  their  watersheds  generaUy  form 
one  great  asset  and  present  one  great  problem:  Therefore  be  it 

Resolved  (by  the  house  of  representatives)  the  senate  concurring y  That  the  State  Diain- 
age  Commission  be,  and  is  hereby,  directed  to  investigate  progress  in  other  States 
toward  the  solution  of  said  problem  in  such  States,  to  investigate  and  determine  the 
nature  of  soil  problem  in  this  State. 

Prior  to  March  1,  1913,  George  A.  Ralph,  chief  engineer  of  the 
State  drainage  commission,  represented  the  State^  From  March  1 
to  September  30  E.  V.  Willard  was  acting  State  drainage  engineer. 

Work  in  Iowa  during  the  year  covered  by  this  report  was  carried 
on  under  a  cooperative  agreement  with  the  State  geological  survey, 
George  F.  Kay,  director. 

DIVISION  OF  WORK. 

Field  data  for  the  Hudson  Bay  drainage  basin,  except  in  Minne- 
sota, were  collected  under  the  direction  of  W.  A.  Lamb,  district 
engineer,  Helena,  Mont,   by  E.  F.  Chandler,  R.  R.  Randell,  W.  B. 
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Stevenson,  and  E.  J.  Budge.  The  ratings  and  studies  of  the  completed 
data  were  made  by  W.  A.  Lamb,  E.  F.  Chandler,  and  B.  J.  Peter- 
son. Estimates  of  flow  during  periods  when  the  discharge  relation 
was  aflfected  by  ice  were  made  by  B.  J.  Peterson  and  E.  F.  Chandler. 

Field  data  for  the  Hudson  Bay  drainage  basin  in  Minnesota  were 
collected  under  the  direction  of  W.  G.  Hoyt,  district  engineer,  St. 
Paul,  Minn.,  by  E.  F.  Chandler,  S.  B.  Soul6,  B.  J.  Peterson,  W.  B. 
Stevenson,  and  E.  J.  Budge.  The  ratings  and  studies  of  the  completed 
data  were  made  by  W.  G.  Hoyt,  E.  F.  Chandler,  and  B.  J.  Peterson. 
The  estimates  of  flow  during  periods  when  the  discharge  relation 
was  affected  by  ice  were  made  by  W.  G.  Hoyt  and  E.  F.  Chandler. 

Field  data  for  the  upper  Mississippi  River  drainage  basin  were  col- 
lected imder  the  direction  of  W.  G.  Hoyt,  district  engineer,  St.  Paul, 
Minn.,  by  S.  B.  Soul6,  and  B.  J.  Peterson.  The  ratings  and  studies 
of  the  completed  data  were  made  by  W.  G.  Hoyt  and  B.  J.  Peterson. 
Estimates  of  flow  when  the  discharge  relation  was  affected  by  ice 
were  made  by  W.  G.  Hoyt. 

The  computations  were  made  by  J.  G.  Mathers,  M.  I.  Walters, 
J.  H.  Morgan,  E.  D.  Burchard,  and  B.  J.  Peterson. 

The  data  were  assembled  for  publication  by  B.  J.  Peterson. 

The  report  was  edited  by  Mrs.  B.  D.  Wood. 

STATION  RECORDS. 

HXTDSON  BAY  DBAINAGE  ABEA  IN  THE  UNITED  STATES. 

ST.   MARY  RIVER   NEAR   BABB,   MONT.* 

Location. — Near  dam  site  a  quarter  of  a  mile  below  the  outlet  of  Lower  St.  Mary  Lake, 
1  mile  above  mouth  of  Swiftcurrent  Creek,  and  about  2  miles  south  of  Babb,  Mont. 

Records  available.— April  9,  1902,  to  September  30,  1913. 

Drainage  area. — 177  square  miles. 

Oa^. — Chain  gage  on  right  bank  of  stream.  Temporary  low-water  gage  used  during 
winter  months. 

Channel  and  controL — Practically  permanent. 

Discharge  measurements. — Made  from  cable  300  feet  below  gage.  In  September, 
1909,  the  cable  was  moved  from  a  point  300  feet  further  downstream.  Low-water 
measurements  are  made  by  wading  one-fourth  mile  above  gage. 

Winter  flow. — Channel  freezes  over  at  gage  and  considerable  ice  exists  in  the  stream. 

Floods. — Flood  of  June  5,  1908,  reached  a  stage  of  about  9.4  feet. 

Accuracy. — Rating  curve  well  defined  except  for  winter  months.  Accuracy  of 
winter  records  impaired  by  changes  in  datum  of  temporary  gage  and  possibly  by 
effect  of  ice  but  are  probably  fair. 

*  The  records  for  this  station  were  published  in  Water-Supply  Papers  85  and  100  as  "St.  Mary  River  at 
dam  site  near  St.  Mary,'*  and  in  Water-Supply  Paper  130  as  "St.  Mary  River  neoi  St.  Mary.'' 
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SURFACE  WATEB  SUPPLY,  1913,  PABT  V. 


Di$charge  measurements  of  St,  Mary  River  near  Babb,  Mont.,  during  the  year  ending 

Sept,  SO,  1913, 


Dale. 

Madeby- 

heSR. 

Dis- 
charge. 

Date. 

Ifadeby— 

hSgR. 

Db. 
charge. 

Dec.  10 

W  A  T^»nb 

FeH. 
1.16 
.94 

•  117 
»86 

June  10 
Au$.  21 

R.  R.  RandeU. 

Fett. 
5.40 
2.43 

QD4 

Mar.  30 

do 

Lamb  and  Hoyt 

a  Meosaremeiit  made  from  cable;  ice  along  shore  at  gage  and  at  measuring  section. 
»  Measurement  made  by  wading. 

Daily  gage  height,  in  feet,  of  St.  Mary  River  near  Babh,  Mont.,  for  the  year  ending  Sept,  SO, 

1913. 

|Carl  Qiruln,  observer.) 


Day. 

CkJt. 

Nov. 

Dec. 

Jan, 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1.5 
1.4 
1.4 
1.3 
1.4 

1.4 

1.35 

1.4 

1.4 

1.3 

1.35 

1.3 

1.35 

1.3 

1.4 

1.4 
1.4 
1.4 
1.5 
1.5 

L55 
1.5 
l.« 
1.56 
L6 

1.55 

1.5 

1.6 

1.65 

1.6 

1.55 

1.5 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.45 

1.5 

1.45 

1.45 

1.5 

1.5 

1.6 

1.55 

1.55 

1.6 

1.55 

1.6 

1.6 

1.5 
1.5 
1.5 
1.5 
1.45 

1.5 
1.4 
L4 
1.4 
1.35 

1.4 

1.3 

1.3 

1.35 

L3 

1.3 

1.3 

1.25 

1.3 

L3 

1.2 
1.2 
1.2 
1.2 
L15 

1.2 
1.2 
1.2 
1.15 
L15 

1.1 
1.1 
1.1 
1.1 
LI 

1.05 

1.0 

1.0 

1.0 
.95 
.95 

0.9 
.9 
.85 
.85 
.85 

.85 
.85 
.85 
.8 
.8 

.8 

.8 

.8 

.85 

.86 

.85 

.8 

.8 

.8 

.86 

.85 

.86 

.8 

.8 

.8 

.8 
.8 
.8 
.85 
.85 
.85 

0.85 
.85 
.86 
.85 
.9 

.9 
.96 
.96 
.96 
.96 

LO 
1.0 
LI 
LI 
LI 

L2 

LI 

1.0 
.95 
.95 

.9 
.9 
.9 
.9 
.9 

.96 
.96 
.95 

0.96 
.96 
.96 
.96 
.96 

LO 
LO 
LI 
LI 
LI 

LI 
1.1 
1.2 
1.2 
L2 

1.2 
1.2 
1.26 
1.25 
L26 

1.2 

1.1 

LI 
1.1 
LO 

.9 

.8 

.7 

.7 

.65 

.6 

0.6 
.6 
.6 
.5 
.6 

.56 

.6 

.7 

.8 

.9 

1.06 
1.15 
1.2 
1.25 
L45 

L5 

1.56 

1.65 

1.75 

L85 

1.75 
1.75 
L65 
1.65 
L66 

L65 

1.75 

L75 

1.8 

L9 

L95 

2.05 

2.15 

2.0 

2.1 

2.15 
2.15 
2.15 
2.15 
2.0 

2.05 

2.05 

2.15 

2.2 

2.3 

2.35 

2.45 

2.6 

2.6 

2.6 

2.6 
2.6 
2.6 
2.7 
2.8 

3.4 
3.9 
4.6 
5.1 
5.4 
5.5 

5.6 
5.8 
6.8 
6.9 
5.9 

5.8 
5.6 
5.6 
5.5 
6.4 

5.4 
5.4 
5.3 
5.2 
5.1 

4.9 
4.6 
4.6 
4.3 
4.2 

4.2 
4.1 
4.2 
4.1 
4.1 

4.2 
4.3 
4.4 

4.5 
4.5 

4.7 
4.6 
4.4 
4.2 
4.1 

3.9 
3.9 

3.8 
8.8 
3.7 

3.7 
3.7 
3.6 
3.4 
3.4 

3.2 
3.2 
3.1 
2.9 
2.9 

2.8 
2.8 
2.8 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 
2.9 

2.8 
2.8 
2.7 
2.7 
2.7 

2.7 

2.8 
2.8 
2.7 
2.6 

2.5 
2.6 
2.6 
2.5 
2.6 

2.6 
2.5 
2.6 
2.5 
2.5 

2.5 

2.45 

2.45 

2.5 

2.45 

2.5 

2.45 

2.5 

2.45 

2.45 

2.4 

25 

2 

2.5 

3 

2.45 

4    

2.5 

6 

2.45 

0    

245 

7 

g         

2.05 

9    

20 

10 

1.96 

11        

205 

11  

l.« 

13      

L9 

14      

15 

1.8 

16               

1  85 

17      

1.8 

18 

1.8 

19 

1.8 

ao           

1  8 

21 

22 

1.7 

23 

1.65 

24            

1.65 

25 

1.65 

26 

1.6 

27 

1.5 

28 

1.5 

29        

1.5 

30 

1.5 

31 

Note.— Discharge  relation  probably  affected  by  ice  about  Feb.  6-20, 1913. 


Digitized  by 


Google 


HUDSON  BAY  DRAINAGE  ABEA. 


19 


Daily  dMutrge^  in  second-feet^  of  St.  Mary  River  near  Babh,  Mont,,  for  the  year  ending 

Sept.  30,  19J3. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

2,280 
2,100 
2,010 
1,840 
1,760 

1,600 
1,600 
1,620 
1,520 
1,440 

1,440 
1,440 
1.360 
1,200 
1,200 

1,060 

1,060 

995 

875 

876 

815 
815 
815 

876 
875 

875 
875 
875 
875 
875 
875 

Aug. 

Sept. 

1 

225 
195 
196 
180 
195 

195 
180 
195 
196 
166 

180 
166 
180 
166 
195 

195 
195 
195 
225 
225 

241 
225 
257 
241 
257 

241 
225 
257 
241 
257 
241 

225 
241 
225 
225 
225 

225 
225 
210 
225 
210 

210 
225 
225 
257 
241 

241 
257 
241 
257 
257 

225 
225 
225 
225 
210 

225 
195 
195 
195 
180 

195 
166 
166 
180 
166 

166 
166 
162 
166 
166 

139 
139 
139 
139 
128 

139 
139 
139 
128 
128 

116 
116 
116 
116 
116 

106 
96 
96 
96 

88 
88 

79 
79 
72 
72 
72 

72 
72 
72 
64 
64 

64 
64 
64 
72 
72 

72 
64 
64 
64 
72 

72 
72 
64 
64 
64 

64 
64 
64 
72 
72 
72 

72 
72 
72 
72 
79 

79 
79 
79 
79 
79 

88 
88 
88 

88 
88 
88 
88 
88 

06 
06 
116 
116 
116 

116 
116 
139 
139 
139 

139 
139 
152 
152 
152 

139 
116 
116 
116 
96 

79 
64 
51 
51 
46 
40 

40 
40 
31 
81 

a 

36 
40 
51 
64 
79 

106 
128 
139 
152 
210 

225 
241 
274 
309 
346 

309 
309 
274 
274 
274 

274 
300 
309 
327 
365 

385 

425 
468 
405 
445 

468 
468 
468 
468 
405 

425 
425 
468 
490 
540 

565 
618 
700 
700 
700 

700 
700 
700 
755 
815 

1,200 
1,600 
2,190 
2,680 
2,980 
8,080 

3,080 
3,380 
3,380 
3,480 
3,480 

3,380 
3.180 
3,080 
3,080 
2,980 

2,960 
2,980 
2,880 
2,780 
2,680 

2,480 
2.190 
2,100 
1,920 
1,840 

1,840 
1,760 
1,840 
1,760 
1,760 

1,840 
1,920 
2,010 
2,100 
2,100 

815 
815 
755 
755 
755 

755 
815 
815 
755 
700 

645 
700 
700 
645 
700 

700 
645 
700 
645 
645 

645 
618 
618 
645 
618 

645 
618 
645 
618 
618 
690 

645 

2 

645 

3 

618 

4 

645 

5. 

618 

6 

618 

7 

a522 

g 

425 

9 

405 

10 

386 

U 

425 

12 

367 

la 

367 

14 

0349 

15 

331 

16 

349 

17 

331 

18 

331 

19 

331 

20 

331 

21 

0314 

Z2 

296 

23 

2S0 

34 

280 

25 

280 

26 

27 

28 

263 
232 
232 

29 

» 

31 

232 
232 

•Interpolated. 


Non.— Daily  discharge  Oct.  1, 1912,  to  Sept.  10, 1913,  computed  from  a  well-defined  rating  curve.  Di9> 
charge  Sept.  11-30. 1913,  computed  from  a  rating,  curve  based  on  a  discharge  measurement  made  Dec.  19, 
1913.  Discliarge  Feb.  6-20,  estimated  on  account  of  ice,  75  second-feet.  Estimates  for  October  and  Novem- 
ber differ  from  those  published  in  Water-Supply  Paper  325  because  of  revision  of  rating  curve  for  stages 
belovr  2.0  feet. 

MontiUy  discharge  of  St.  Mary  River  near  Babb^  Mont. ,  for  the  year  ending  Sept.  SO,  1913. 
[Drainage  area,  177  square  miles.] 


Month. 


Octobera.... 
November  a. 
Deoembera.. 

January 

February 

March....... 

r:::::::: 

June 

July 

August 

September... 


The  year. 


Discharge  in  second-feet. 


ifaTimum- 


257 
257 
195 
79 


152 

365 

3,080 

3,480 

2,280 

815 

645 


3,480 


Minimum. 


166 
180 


64 


40 
31 
385 
1,760 
815 
590 
232 


31 


Mean. 


211 

225 

135 
68.8 
76.8 

106 

187 

885 
2,540 
1,250 

688 


564 


Per 
square 
mile. 


L19 
L27 
.763 
.389 
.434 
.599 
1.06 
5.00 
14.4 
7.06 
3.89 
2.20 


a  19 


Run^yff. 


Depth  in 

inches  on 

drainage 

area. 


1.37 
L42 
.88 
.45 
.45 
.69 
1.18 
6.76 
16.07 
8.14 
4.48 
2.46 


43.35 


Total  in 
acre-feet. 


13,000 

13,400 

8,300 

4,230 

4,270 

6,520 

11,100 

54,400 

151,000 

76,900 

42,300 

23,100 


409,000 


Aooa- 
racy. 


•  Estimates  differ  from  those  published  in  Water-Supply  Paper  325  because  of  revision  of  rating  curve 
tor  stages  below  2.0  feet. 
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SURFACE  WATER  SUPPLY,  1913,  PART  V. 


ST.  MARY  RIVER  BELOW  8WIFTCURRENT  CREEK  AT  BABB,  MONT.* 

Location. — ^At  Babb,  Mont.,  about  1  mile  below  mouth  of  Swiftcurrent  Creek. 

Becoxds  available.-July  14, 1901,  to  October  18, 1902;  May  13, 1910,  to  Septemba 
30, 1913. 

Drainage  area. — ^298  square  miles. 

Qage. — Chain  gage  installed  July  19, 1911,  on  right  bank  about  100  feet  ftuther  down- 
stream than  staff  gage  installed  on  left  bank  May  13, 1910,  and  at  a  different  datum. 
The  original  gage,  which  was  used  in  1901  and  1902,  was  a  staff  nailed  to  a  pier  of 
the  highway  bridge  at  Babb;  it  was  destroyed  by  the  flood  of  June  5,  1908.  The 
gage  installed  May  13, 1910,  was  on  the  left  bank  about  75  feet  below  the  old  site 
and  at  a  different  datum.  A  temporary  chain  gage  was  also  installed  for  low-water 
readings.  On  May  1,  1912,  a  gage  was  established  on  an  overflow  channel  from 
Swiftcurrent  Creek  and  gage  readings  obtained  from  May  2  to  November  24. 
This  overflow  dischargee  into  St.  Mary  River  below  the  gage. 

Ohannel  and  control. — Likely  to  change. 

Discharge  measurements. — In  1901  and  1902  made  from  highway  bridge;  in  1910 
from  a  footbridge  100  feet  above  gage;  in  1911  from  a  cable  50  feet  above  gage. 
Low-water  measurements  are  made  by  wading.  The  overflow  from  Swiftcurrent 
Creek  is  measured  from  a  footbridge. 

Floods. — Probably  the  highest  stage  was  reached  June  5,  1908.  No  records  of  thb 
flood  were  obtained  at  this  point. 

^X^ter  flow. — Discharge  relation  affected  by  ice. 

Accuracy. — Rating  curves  for  main  stream  and  for  Swiftcurrent  Creek  overflow  well 
defined;  records  excellent  except  during  winter  months. 

Discharge  measuremenU  of  St.  Mary  River  below  Swiftcurrent  Creek  at  Babb^  Mont.,  during 
the  year  ending  Sept.  SO^  19 IS, 


Dateu 

Made  by- 

hS^l 

Dis- 
charge. 

Date. 

Madeby- 

hei^t. 

Db- 
charge. 

Dec    16 

W.  A.Lamb 

Fert, 
3.89 

fi.40 
7.9« 

8ec.'ft. 

177 

111 

971 

4,030 

Jane  27 
July  31 
Aug.   21 
Sept.  14 

W.  A.Lamb 

FeeL 
7.12 
5.72 
5.27 
4.67 

*1;4 

Mar.  30 

do 

do 

R  R.  Randell 

do 

1.120 

May  18 
June  12 

do 

«6 

do 

424 

Non.— Measurements  do  not  include  flow  from  Swiftcurrent  Creek. 

Discharge  measurements  of  Swiftcurrent  Creek  overflow  at  Babb^  Mont.^  during  the  year 

ending  Sept.  SO,  1913. 


Date. 

Made  by- 

Gare  ,     Dis- 
hei^t.    charge. 

Date. 

Madeby- 

Qace 
height. 

Dl^ 

Dec.  16 

W.A.Lamb 

Feet. 
4.4 

*     *6.'3* 
7.0 

170 

June  27 
July  31 
Aug.  21 
Sept.  14 

W.  A.  Lamb 

Feet. 
6.15 
6.18 
4.91 
4.6 

"'■^ 

Mar   30 

do 

do 

do 

n 

May  18 
June  12 

do 

10 

R.  R.  Randell 

do 

4 

6EsUmated. 

c  No  flow  in  the  overflow  channel. 


1  The  records  at  this  station  lor  1901  and  1908  were  published  in  Water-Supply  Paper  66  as  ibr  "St. 
Mary  River  at  Main,  Mont.'' 
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DaUy  gage  height,  in  feet,  of  St.  Mary  River  below  Swiftcurrent  Creek  at  Babb,  Mont., 
for  the  year  ending  Sept.  SO,  291S. 
{Carl  Oirain,  observer.] 


Day. 


Oct.     Nov.     Dec     Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept. 


1. 
3. 
S. 
A. 
S. 

6. 
7. 
8. 
9. 
10. 

U. 
U. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 

ao. 

21. 
22. 
33. 
24. 
2S. 

25. 
27. 
28. 
29. 
30. 
81. 


4.25 

4.2 

4.2 

4.2 

4.2 

4.15 

4.15 

4.2 

4.15 

4.1 

4.05 

4.05 

4.1 

4.05 

4.15 

4.2 

4.25 

4.3 

4.4 

4.35 

4.35 

4.4 

4.4 

4.4 

4.35 

4.3 

4.3 

4.4 

4.35 

4.35 

4.35 


4.3 
4.3 
4.3 
4.3 
4.3 

4.25 

4.25 

4.2 

4.2 

4.2 

4.2 

4.25 

4.3 

4.35 

4.35 

4.35 

4.4 

4.35 

4.35 

4.35 

4.3 
4.3 
4.3 
4.3 
4.3 

4.25 

4.25 

4.25 

4.2 

4.2 


4.2 

4.2 

4.2 

4.15 

4.15 

4.15 
4.05 
4.05 
4.05 
4.05 

4.05 
3.95 
3.95 
3195 
3.85 

3.85 

3.85 

3.85 

3.8 

3.8 

3L8 

3.8 
3.8 
3.8 
3.8 

3.75 

3.75 

a  75 

3.75 

3.7 

3.7 


3.7 

3.55 

8w65 

8w65 

3.65 

3.65 

3.65 

3.65 

3.6 

3.6 

3.6 
3.6 
3.65 
3.65 

.a  65 

3.65 

3.6 

3.6 

3.6 

3.6 

3.65 
3.5 
3.5 
3.45 

a4 

a35 
a35 
a35 

a4 

3.4 

3.4 


3.4 
3.4 
3.5 
3.6 
3.6 

3.7 

3.7 

3.9 

3.95 

3.9 

3.95 

4.0 

4.0 

4.1 

4.15 

4.25 

4.2 

4.1 

4.0 

3.85 

3.9 
3.8 
3.7 
S.7 
3.0 

3.65 
3.6 
3.6 


a6 

3.55 
3.65 
3.65 
3.7 

3.7 

3.65 

3.75 

3.75 

3.75 

3.75 

3.75 

3.8 

3.85 

3.85 

3.85 

3.8 

3.9 

3.96 

3.95 

4.0 
3.96 
3.9 
3.9 
3.8 

3.75 
3.65 
3.7 

a7 

3.65 
3.65 


3.6 
3.6 
3.6 
3.6 
3.55 

3.5 
3.55 

a6 

3.6 
3.7 

3.7 
3.8 

a9 

4.0 
4.4 

4.55 

4.9 

5.4 

5.7 

5.6 

5.45 
6.3 
6.4 
•5.25 
5.1 

5.05 

5.1 

5.1 

5.0 

4.9 


4.9 
4.9 
4.9 
4.95 
4.8 

4.85 

4.85 

4.8 

4.8 

4.65 

4.7 
4.8 
4.9 
5.1 
5.0 

5.1 
5.3 
5.5 
5.5 
5.5 

5.6 
5.7 
5.8 
6.3 
6.55 

7.1 

7.4 

8.0 

8.25 

&2 

8.4 


8.25 
8.35 
8.35 
8.15 
8.15 

&15 

7.95 

7.95 

7.9 

&05 

8.1 

8.0 

7.9 

7.85 

7.8 

7.55 

7.4 

7.4 

7.15 

7.1 

7.1 

6.96 

6.9 

6.95 

6.8 

6.9 

7.15 

7.5 

7.45 

7.2 


7.2 
7.15 
7.0 
6.8 
6.65 

6.7 

6.7 

6.65 

6.6 

6.55 

6.6 

6.5 

6.45 

6.3 

6.15 

6.0 
5.85 
5.9 
5.85 

5.8 

5.85 
5.85 
5.85 
5.9 
5.85 

5.95 

5.85 

5.9 

5.9 

5.9 

5.65 


6.65 
5.65 
5.65 
6.65 
6.7 

5.65 

5.55 

5.6 

5.7 

5.8 

6.75 

6.75 

6.85 

6.6 

5.7 

5.6 

5.75 

5.5 

5.4 

5.35 

5.26 

5.3 

5.25 

5.25 

5.25 

5.3 

5.25 

5.35 

5.3 

5.25 

5.1 


6.15 

5.1 

6.1 

6.15 

6.15 

6.0 
6.05 
6.0 
5.06 
4.75 

4.6 

4.65 

4.75 

4.8 

4.8 

4.7 
4.7 
4.7 
4.6 
4.6 

4.6 
4.6 
4.6 
4.5 
4.5 

4.4 
4.4 
4.4 
4.4 
4.8 


Nora.— Discharge  relation  probably  affected  by  ice  about  Feb.  0-24, 1913. 

Daily  distharge,  in  Becond-feei,  of  St.  Mary  River  below  Swiftcurrent  Creek  at  Babb,  Mont., 
for  the  year  ending  Sept.  SO,  191S. 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

J 

324 
302 
302 
302 
302 

281 
281 
302 
281 
260 

240 
2^0 
260 
240 
281 

302 
324 
347 
396 
371 

371 
395 
395 
3»5 
371 

347 
347 
396 
371 
371 
371 

347 
347 
347 
847 
347 

324 
324 
302 
302 
302 

302 
324 
347 
371 
371 

371 
395 
871 
371 
371 

347 
347 
347 
347 
356 

332 
332 
332 
307 
307 

307 
307 
307 
285 
285 

285 
242 
242 
242 
242 

242 
203 
203 
203 
167 

167 
167 
167 
150 
150 

150 
150 
150 
150 
150 

134 

m 

134 
134 
118 
118 

122 

108 
108 
108 
108 

108 
108 
108 
95 
96 

95 
95 
108 
108 
108 

108 
95 
95 
95 
95 

108 
70 
70 
58 
46 

35 
35 
35 
46 
46 
46 

46 
46 
70 
95 
95 

"is" 

108 
95 
96 

95 

82 
108 
108 
122 

122 
108 
137 
137 
137 

137 
137 
152 
168 
168 

168 
152 
184 
201 
201 

218 
201 
184 
1K4 
152 

137 
108 
122 
122 
108 
108 

96 
95 
96 
96 
82 

70 
82 
95 
95 
122 

122 
152 
184 
218 
382 

456 

657 

995 

1,230 

1.150 

1,030 
925 
995 
890 

787 

754 
787 
787 
721 
657 

657 
657 
657 
689 
595 

626 
626 
595 
595 

508 

536 
595 
657 

787 
721 

787 

925 

1,070 

1,070 

1,070 

1,150 
1.230 
1,310 
1,750 
2,020 

2,660 
3,050 
3,850 
4,200 
4,130 
4,410 

4,200 
4.340 
4,340 
4,060 
4,060 

4,060 
3,780 
3,780 
3,710 
3,920 

3,090 
3,850 
3,710 
3,640 
3,570 

3,240 
3,050 
3.050 
2,720 
2,660 

2,660 
2,470 
2,410 
2,470 
2,290 

2,410 
2,720 
3,180 
3,120 
2,790 

2,790 
2,720 
2,530 
2,280 
2,100 

2,160 
2,160 
2,100 
2,040 
1,980 

2,040 
1,930 
1,880 
1.720 
1,570 

1,430 
1.300 
1,340 
1,300 
1,250 

1,300 
1,300 
1,300 
1.340 
1,300 

1,380 
1,300 
1,340 
1,340 
1  340 
1,120 

1,120 
1,120 
1,120 
1,120 
1,160 

1,120 

1,040 

1,080 
1,160 
1,250 

1,210 
1.210 
1,300 
1,080 
1,160 

1,080 

1,210 

995 

914 

876 

802 
838 
802 
802 
802 

838 
802 
876 
838 
802 
096 

730 

2 

696 

3 

606 

4 

730 

5 

730 

6 

630 

7 

663 

g 

630 

9 

663 

10 

481 

11 

400 

12 

426 

13... 

481 

14 

609 

15 

509 

16 

4!& 

17 

453 

18 

453 

19.... 

400 

20 

400 

21 

400 

22 

400 

23 

400 

24 

350 

26 

350 

26 

303 

27 

308 

28 

308 

29 

308 

ao 

260 

31 

Non.— Dally  discharge  computed  as  follows:  Previous  to  Nov.  25  and  after  Dec.  31,  1012,  from  well- 
diOned  rating  carves  based  on  discharge  measurements  that  do  not  include  the  flow  in  the  Bwiftourrent 
ov«flow  chamial:  Nov.  26  to  Deo  31, 1912,  from  a  weU-deAned  rating  curve  based  on  measurements  that 
taehidi  the  flow  in  Swiftonmnt  overflow  channel.  Discbarge  Feb.  6-34, 1918,  estimated,  because  of  loe, 
from  fagehei^tf  tad  ollmatio  records,  at  160  secood-feeC. 
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SURFACE  WATER  SUPPLY,  1913,  PART  V. 


Daily  gage  heigJUf  in/eetf  o/StnftcurrerU  Creek  overflow  at  Babb,  Mont. ,  for  the  year  ending 

Sept.  SO,  191S. 
[O.  8.  Main,  obwrw.) 


Day. 

Oct. 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8,t 

J 

4.9 

4.9 

4.9 

4.85 

4.85 

4.8 
4.8 
4.8 
4.8 
4.75 

4.75 
4.75 

4.75 

4.8 

4.9 

6.0 
5.1 
5.2 
6.3 
6.3 

5.3 

6.25 

5.25 

5.2 

6.2 

5.1 
5.1 
5.1 
6.1 
6.1 
6.0 

5.0 

4.95 

4.95 

4.9 

4.85 

4.8 

4.7 

4.7 

4.65 

4.6 

4.7 

4.8 
4.9 
5.0 
6.1 

5.2 

&25 

5.25 

5.25 

6.25 

6.25 
6.25 
5.1 
5.0 

6.8 

6.8 

5.8 

5.85 

6.8 

5.8 

6.75 

&7 

6.6 

5.6 

6.6 
6.8 
6.9 
6.1 
6.2 

6.25 

6.3 

6.4 

6.5 

6.5 

6.5 
6.7 
6.9 
7.0 
7.1 

7.2 
7.5 
7.4 
7.4 
7.4 
7.3 

7.4 
7.3 
7.4 
7.3 
7.2 

7.2 
7.0 
7.0 
7.1 
6.9 

6.9 

7.0 

6.9 

6.85 

6.5 

6.5 

6.4 

6.35 

6.3 

6.4 

6.45 

6.4 

6.2 

6.25 

6.2 

6.05 

6.3 

6.7 

6.5 

6.6 

6.4 
6.2 
6.0 
6.9 
5w8 

6.65 

6.6 

5.6 

5.5 

6.65 

5.6 

6.5 

6.45 

5.4 

6.35 

5.2 
6.2 
6.1 
4.9 
4.85 

4.8 

4.8 

4.75 

4.7 

4.75 

4.8 

4.85 

5.1 

6.15 

5.3 

6.25 

5.1 

6.1 

5.16 

5.2 

5.2 

5.2 

5.25 

5.3 

5.35 

5.4 

5.3 
5.4 
5.1 
6.3 
5.3 

5.4 

5.45 

5.5 

6.4 

5.3 

6.2 
6.3 
6.4 
6.3 
5.3 

5.4 
5.3 
5.2 
5.3 
5.2 
4.8 

4.7 

2 

4.7 

3 

4.7 

4 

4.7 

6 

4.7 

0 

4.7 

7 

4.7 

8 

4.6 

9 

4.6 

10 

4.6 

11     ..  . 

4.6 

12 

4.6 

13 

4.8 
6.0 
5.4 

6.8 
6.9 
6.0 
6.2 
6w3 

6.3 
6.0 
6.0 
6.9 
5.9 

6.0 

6.0 

6.95 

6.9 

5.85 

4.6 

14 

4.3 

15 

4.4 

16  . 

4.5 

17 

4.6 

18 

4.7 

10 

4.7 

ao 

4.7 

21 

• 

4.7 

22 

4.7 

23 

4.8 

24 

4.8 

26  .     

4.9 

26     

4.0 

27 

4.0 

28 

4.6 

29 

4.7 

30     ... 

4.7 

31 

Daily  discharge,  in  second-feet,  of  Swiftcurrent  Creek  overflow  at  Babb,  Mont.,  for  the  year 

ending  Sept.  SO,  191S. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1      .  .. 

10 

10 

10 
9.2 
0.2 

ao 

8.0 
8.0 
8.0 
7.0 

7.0 
7.0 
7.0 
8.0 
10 

14 
18 
22 
28 
28 

28 
25 
25 
22 
22 

18 
18 
18 
18 
18 
14 

14 
12 
12 
10 
9.2 

8.0 
6.0 
CO 
6.2 
4.4 

6.0 
8.0 

10 

14 

18 

22 
25 
25 
25 
25 

25 
25 
18 
14 

66 
66 
66 
70 
66 

66 
62 
58 
50 
50 

50 
66 
74 
90 
98 

102 
107 
•116 
125 
125 

125 
144 
164 
174 
184 

194 
224 
214 
214 
214 
204 

214 
204 
214 
204 
194 

194 
174 
174 
184 
164 

164 
174 
164 
159 
125 

125 
116 
112 
107 
116 

120 
116 

98 
102 

98 

86 
107 
144 
126 
125 

116 
98 
82 
74 
66 

54 
50 
50 
42 
46 

50 
42 
39 
35 
32 

22 
22 
18 
10 
9.2 

8.0 
8.0 
7.0 
6.0 
7.0 

ao 

9.2 
18 
20 
28 
26 

18 
18 
20 
22 
22 

22 
25 
28 
32 
35 

28 
35 

18 
28 
28 

35 
39 
42 
35 
28 

22 

28 
35 
28 
28 

35 
28 
22 
28 
22 

ao 

6.0 

2 

6.0 

3 

6.0 

4 

6.0 

5 

6.0 

6 

6.0 

7 

6.0 

8 

4.4 

9 

4.4 

10 

....... 

4.4 

11 

'1 

4.4 

12 

1 

4.4 

13 

8.0 
14 
35 

66 
74 

82 
98 
107 

107 
82 
82 
74 
74 

82 
82 
78 
74 
70 

4.4 

14 

1.5 

15 

2.2 

16 

3.9 

17 

4.4 

18 

6.0 

19 

6.0 

20 

6.0 

21.. 

6lO 

22 

6.0 

23. 

ao 

24 

ao 

25 

10 

26 

10 

27 

10 

28 

4.4 

29  .  .  . 

ao 

30 

ao 

31 



NoTB.--Datly  dtscham  eomputM  from  a  rttfinf  eiirv«  w^  de^^ 
f^t)  and  ftUrly  well  dclSedbebW  that  pofiiti 
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Combined  daily  distharge,  in  uccmd-feet,  of  St.  Mary  River  and  Swiftcurrent  Creek  overflow 
at  Babb,  Mont.^  for  the  year  ending  Sept.  SO,  19 IS. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8, 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

%. 
27. 
28. 
29. 
30. 
31. 


Oct.     Nov.     Dec.     Jan.     Feb.     Mar.     Apr.     Hay.    Jane.    July.     Aug.     Sept. 


334 
312 
312 
311 
311 


289 
310 
289 
267 

247 
347 
287 
248 
291 

316 
342 
369 
423 


399 
420 
420 
417 
393 

365 
365 

413 


361 
350 
350 
357 
356 

332 
330 
306 

307 
306 

306 
332 
357 
385 


303 
420 
396 
396 
396 

372 
372 
365 
361 
356 

332 
332 
332 
307 
307 


307 
307 
307 
285 
285 

285 

243 
343 
343 
343 

243 
303 
303 
303 
167 

167 
167 
167 
150 
150 

150 
150 
150 
150 
150 

134 
134 
134 
134 
118 
118 


132 
108 
106 
106 
108 

106 
106 
108 
95 
95 

05 
05 
106 
106 
106 

106 
95 
95 
95 
95 

108 
70 
70 
58 
46 

35 
35 
35 
46 
46 
46 


05 
83 
106 
108 
122 

123 
108 
137 
137 
137 

137 
137 
153 
166 
168 

168 
153 
184 
301 
301 

318 
301 
184 
184 
153 

137 
106 
122 
122 
108 
108 


70 
82 
95 
05 
133 

122 
163 
193 
333 

417 

622 

731 
1,080 
1,330 
1,260 

1,140 

1,010 

1,080 

964 

861 

836 
809 
865 
795 
727 


723 
723 
723 
750 
661 

602 
688 
653 
645 
658 

686 
661 
731 
877 
819 


1,030 
1,190 
1,200 
1,200 

1,280 
1,370 
1,470 
1,920 
2,200 

2,850 
3,270 
4,060 
4,410 
4,340 
4,610 


4,410 
4,540 
4,550 
4,260 
4,250 

4,250 
3,950 
3,950 
3,890 
4,080 

4,150 
4,020 
3,870 
3,800 
3,700 

3,360 
3,170 
3,160 
2,830 
2,780 

2.780 
2,590 
2,510 
2,570 
2,390 

2,500 
2,830 
3,320 
3,240 
2,920 


3,910 
3,820 
3.610 
3,350 
2,170 

3,210 
2,210 
2,150 
2,080 
2,030 

2,090 
1,970 
1,920 
1,760 
1,600 

1,450 
1,320 
1,360 
1,310 
1,260 

1,310 
1,310 
1,310 
1,350 
1,310 

1,390 
1,310 
1,360 
1,360 
1,370 
1,140 


1,140 
1,140 
1,140 
1,140 
1,180 

1,140 
1,060 
1,110 
1,190 
1,280 

1,240 
1,340 
1.320 
1,110 
1,190 

1,120 

1,250 

1,040 

949 

904 

824 
866 
837 
830 
830 

873 
830 
808 
866 
824 
704 


736 
702 
702 
'736 
736 

636 
660 
634 
667 
486 

404 
430 
485 
510 
511 

456 
457 
450 
406 
406 

406 
406 
408 
358 
360 

313 
313 
307 
309 
266 


«  Mean  discharce  Fob.  6-24  estimated  150  seoond-feet;  see  footnote  to  table  of  daily  discharge  for 
Sviftcorrent  Creuc. 

Monthly  ditiharge  of  St.  Mary  River  and  Swificwrrent  Creek  overfl/ow  at  Bahh,  Mont.,  for 
the  year  ending  Sept.  SO,  J91S. 

(Drainage  area,  296  square  miles.] 


Discharge  in  seoond-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  in 

inrhes  on 

drainage 

area. 

Total  in 
acre-feet. 

Accu- 
racy. 

October? 

423 
420 
307 
122 

247 
306 
118 
35 

340 

353 

196 
86.0 

128 

144 

537 
1,540 
3,490 
1,750 
1,030 

489 

1.14 

1.18 

.658 

.289 

.430 

.483 

1.80 

6.17 

11.7 

&87 

3.46 

1.64 

1.31 

1.32 

.76 

.33 

.45 

.56 

2.01 

5.96 

13.  OS 

6.77 

3.99 

1.83 

20,900 

21,000 

12,100 

5,290 

7,110 

8,850 

32,000 

94,700 

208,000 

108,000 

63,300 

29,100 

A. 

November 

B. 

December 

B. 

January 

C. 

February 

c. 

March... 

218 
1,330 
4,610 
4,560 
2,910 
1320 

736 

82 

70 

558 

2,390 

1,140 

704 

266 

B, 

April 

B. 

Miy.. :::::: 

A. 

Jmje 

A. 

July 

B. 

August 

B, 

September 

B. 

The  year 

4,610 

842 

2.83 

38.34 

610,000 
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SURFACB  WATER  SUPPLY,  1913,  PART  V. 


ST.  MABY  BIYEB  NEAR  KIMBALL,  ALBEBTA. 

Location.— In  the  SW.  J  eec.  25,  T.  1,  R.  25  W.  fourth  meridian,  about  1  ndle  above 

the  dam  and  headgate  of  the  Alberta  Railway  &  Irrigation  Co.,  and  about  1  mile 

southwest  of  Kimball. 
Becoxds  available. — January  1  to  September  30,  1913.    Records  were  obtained  at 

Cook's  ranch  (St.  Mary  River  near  Cardston),  about  half  a  mile  north  of  the 
*  boundary  line  and  about  5  miles  above  this  station,  from  September  4,  1902,  to 

December  31,  1912.    Records  were  also  obtained  by  the  Irrigation  Branch, 

Department  of  the  Interior,  Canada,  at  a  point  about  3,000  feet  below  the  present 

station,  from  1905  to  1912.    The  flow  at  the  three  points  is  practically  the  same. 
Drainage  area. — 472  square  miles  at  present  station;  452  square  miles  at  Cook's 

ranch. 
Oage. — Friez  water  stage  register.    Winter  records  are  obtained  from  the  staff  gage 

at  the  Canadian  station  about  3,000  feet  downstream. 
Channel  and  controL — Shifting. 
Discharge  measurements. — Made  from  cable  about  3,000  feet  downstream  or  by 

wading. 
Diversions. — None  above  gage. 
Winter  flow.— Affected  by  ice. 
Accuracy. — Estimates  reliable. 
Cooperation. — Station  maintained  jointly  with  the  Irrigation  Office,  Department  of 

the  Interior,  Canada,  during  1913. 


Discharge  measuremenU  of  St. 


Mary  River  at  Kimball^  Alberta^  during  the  year  ending 
Sept.  SO,  1913. 


Date. 

Hadeby- 

h^i. 

Dis- 
charge. 

Date. 

Made  by- 

bd^t. 

Dia- 
ctiano> 

Jan.   13 

V.Meek 

Feet. 

0  3.16 
2.76 
2.70 
2.82 
2.95 

0  3.35 

6  2.65 
3.45 
3.96 
4.58 
6.05 
5.76 

94 

100 

141 

220 

1,028 

949 

1,590 

2,260 

3,042 

5,209 

5,007 

June  13 
13 
27 

July  4 
21 
28 

28 

Sept  13 

24 

R.  R.  Randell 

Feet. 
6.74 
6.78 
5.45 
4.98 
3.66 
3.71 
3.56 
3.28 
3.04 
2.55 

»2.35 

*5;4 

34 

do 

W.  A.  Burton     .  ... 

4,979 
8,993 
3,044 
1854 
1,4S0 

Feb.    6 

Q.F.Deas 

F.R.  Burfleld 

24 

do 

do 

Mar.  11 

Apr.  26 

May     4 

19 

do 

do 

F.R.  Burfleld 

do 

W.A.Lamb 

F.R.  Burfleld 

1288 

W.  A.Lamb       .  . 

W.  A,  T^Mnb 

1,060 
8S5 

24 

F.R.  Burfleld 

F.  R.  Burfleld 

26 

do 

do 

W,A,  T4Mnb._ 

550 

Jiioe    5 

L.  PanlAkwn 

468 

9 

do 

o  Gage  heights  Jan.  13  to  Apr.  25  refer  to  staff  gage  at  the  cable. 
6  Gage  heights  May  4  to  Sept.  24  refer  to  the  automatic  gage. 
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Daily  gage  height,  infui,  of  St.  Mary  River  at  Kimball,  Alberta,  for  the  year  ending  Sept, 

SO,  191S. 


IJ.M 

.  Dunn,  observer.] 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

3.00 
3.00 
3.00 
3.00 
3.20 

3.40 
3.30 
3.35 

a43 

3.50 
3.55 
3.45 
3.60 
3.00 

2.90 
1.98 
1.90 
2.00 
2.06 

2.00 
2.30 
2.90 
2.76 
3.00 

2.30 
2.00 
1.96 
2.30 
2.40 
2.45 

2.45 
2.65 
2.85 
2.85 
2.70 

2.70 
2.80 
2.90 
2.80 
X82 

2.82 
2.85 
2.85 
2.90 
3.00 

3.00 
3.00 
3.00 
3.00 
3.00 

2.95 
2.96 
2.95 
2.82 
2.70 

2.70 
2.65 
2.63 

2.55 
2.56 
2.55 
X65 
2.70 

2.75 
2.80 
2.95 
2.95 
2.95 

2.95 
2.87 
2.80 
2.80 
2.85 

2.90 
2.90 
2.86 
2.91 
2.81 

2.81 
2.79 
2.68 
2.62 
2.57 

2.57 
2.57 
2.42 
2.32 
2.32 
2.35 

2.36 
2.37 
2.38 
2.38 
2.43 

2.53 
2.63 
2.64 
2.94 

ao6 

3.19 
3.19 
3.54 
3.04 
2.05 

1.65 
3.45 
3.50 
3,60 
3.55 

2.99 
2.98 
2.86 
2.84 
2.90 

2.90 
2.06 
2.93 
2.87 
2.81 

2.76 
2.74 
2.70 
2.68 
2.65 

2.62 
2.60 
2.62 
2.64 
2.57 

2.71 
2.89 
3.02 
3.09 
3.09 

3.18 
3.24 
3.37 
3.45 
3.33 

3.30 
3.42 
3.71 
4.00 
432 

4.66 
5.15 
5.17 
5.92 
6.01 
6i00 

6.05 
6.09 
6i07 
6.06 
6w01 

5.99 
5.81 
6.83 
5.82 
5.86 

5.96 
6.07 
5.89 
5.79 
5.67 

5.55 
5.56 
5.55 
5.56 
5.56 

5.43 
5.02 
4.97 
4.90 
492 

5.12 
5.42 
5.65 
5.58 
5.41 

5.29 
5.24 
5.12 
494 
481 

471 
465 
458 
453 
447 

447 
445 
437 
424 
406 

3.91 
3.78 
3.70 
3.65 
3.62 

3.65 
3.68 
3.67 
3.65 
3.60 

3.80 
3.84 
3.75 
3.70 
3.71 
3.62 

3.54 
3.53 
8.50 
3.60 
3.50 

3.57 
8.55 
3.64 
3.82 
3.96 

3.86 
3.78 
3.72 

aoo 

3.65 

3.53 
3.45 
3.40 
3.33 
3.24 

3.18 
3.11 
3.07 
3.03 
3.02 

3.04 
3.02 
3.02 
3.01 
3.00 
3.00 

2.96 

2 

2.96 

3 

2.93 

4 

2.94 

I::::::::::::::::::::::::::: 

2.86 

6 

2.86 

7 

2.74 

8 

2.70 

S::::::::::::::::::::::::::: 

2.60 

10 

2.56 

u 

2.46 

12 

2.38 

13 

2.37 

U 

2.34 

15 

2.35 

16 

2.40 

17 

2.43 

18 

2.47 

19 

2.50 

20 

2.53 

21 

2.49 

22 

2.61 

23 

2.47 

24 

2.36 

25 

2.37 

26 

2.26 

27 

2.20 

28.... 

2  20 

as 

2.18 

30 .     .  .      .. 

2.19 

31 

Note.— Gase  heights  Jan.  1  to  Apr.  20  read  on  stall  gage  at  cable.    Discharge  relation  was  atTect«d  by 
toeJuLltoApr.  16. 

Daily  disdiarge,  in  ucond-feet,  of  St.  Mary  River  at  Kimball,  Alberta,  for  the  year  ending 

Sept,  SO,  19JS. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

202 
199 
196 
193 
190 

187 
184 
183 
185 
187 

187 
183 
180 
181 

188 

182 
172 
160 
140 
123 

109 
101 
96 
95 
99 

128 
138 
137 
132 
127 
121 

116 
110 
106 
103 
102 

101 
102 
108 
116 
121 

127 
132 
137 
140 
142 

145 
146 
145 
145 
143 

142 
141 
140 
140 
140 

139 
137 
136 

135 
137 
148 
160 
172 

186 
200 
210 
216 
218 

219 
219 
218 
216 
209 

196 
191 
188 

187 
185 

183 
180 
178 
177 
177 

180 
187 
196 
205 
215 
226 

238 
250 
263 
277 
293 

309 
324 
343 
365 
392 

418 
450 
600 
580 
700 

910 
1,120 
1,180 
1,180 
1,240 

1,180 
1,170 
1,080 
1,070 
1,110 

1,110 
1,160 
1,130 
1,090 
1,060 

1,020 

1,004 

980 

968 

950 

932 
930 
032 
944 
902 

966 
1,100 
1,210 
1,260 
1,260 

1,340 
1,400 
1,520 
1,600 
1,480 

1,450 
1,570 
1.900 
2,270 
2,720 

8,190 
3,920 
3,950 
5,110 
5,260 
6,240 

5,320 
5,380 
5,350 
5,340 
5,260 

5,220 
4,940 
4970 
4,950 
5,020 

5,210 
5.350 
5,060 
4.800 
4,600 

4,400 
4.380 
4,340 
4,330 
4,310 

4,090 
3,460 
3,360 
3,240 
3,240 

3,520 
3950 
4,250 
4,110 
3,820 

3,620 
3,530 
3,340 
3,060 
2,860 

2,710 
2,620 
2,520 
2,450 
2,360 

2,360 
2,330 
2,220 
2,040 
1,810 

1,630 
1,490 
1,410 
1,360 
1,340 

1,360 
1,390 
1,380 
1,360 
1)400 

1,610 
1,550 
1,460 
1,410 
1,420 
1,340 

1,270 
1,260 
1,310 
1,320 
1,310 

1.290 
1,270 
1.360 
1,530 
1,600 

1,580 
1,490 
1,430 
1.400 
1.360 

1.260 
1,180 
1,140 
1.080 
1,010 

964 
908 
879 
851 
844 

858 
844 
844 
837 
830 
830 

816 

2 

816 

S 

781 

4 

788 

5 

732 

6 

732 

7 

654 

8 

630 

9 

570 

10 

550 

11 

500 

12 

461 

13 

450 

14 

443 

15.... 

448 

16 

470 

17 

4S5 

18 

505 

19 

520 

20 

535 

21 

515 

22 ,. 

525 

23 

505 

24 

452 

25 

456 

26 

407 

27 :...: :..:... 

380 

28 

380 

29 :...'.;;.;] 

372 

30 

376 

31 

Non.— Diseharge  determined  as  follows:  Jan.  1  to  Apr.  16,  estimated  from  current-meter  measurements: 
Apr.  17-20,  from  rating  curve  for  staff  gage;  Apr.  21  to  June  13  and  July  15  to  Sept  30,  from  two  well-deflnaa 
taltag  oorvit;  JtrntU  to  July  14,  by  iSireot  mtthodf  tor  ihi^ 
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Monthly  disdutrge  of  St.  Mary  River  at  Kimball,  Alberta,  for  the  year  ending  Sept.  SO, 

1913. 

[Dnba&ga  area,472  square  miles.] 


Month. 


Discharge  in  second-feet 


Maximum. 


Vtnlmyim, 


Per 

square 


Rnn-ofl 
(ilepthin 
incoescm 
drainagB 

area). 


January... 
February.. 

March 

April 


May 

June 

July 

August 

September. 


202 

146 

228 

1,240 

5,260 

5,380 

3,620 

1,690 

816 


05 
101 
135 
238 
902 
3,240 
1,340 
830 
372 


158 

129 

191 

749 

1,912 

4,519 

2,024 

1,162 

542 


0.335 
.273 
.405 
1.587 
4.051 
9.574 
4. 288 
2.462 
L148 


a»6 

.467 

4.  en 
laasi 

4.944 
2.838 

L281 


SWIFTCURRENT  CREEK  AT  MCDERMOTT  LAKE,   MONT. 

Location.— In  sec.  12,  T.  35  N.,  R.  16  W.,  at  outlet  of  McDermott  Lake,  about  14 
miles  southwest  of  Babb,  Mont. 

Records  available.— June  6,  1912,  to  September  30,  1913. 

Drainage  area. — 31.4  square  miles. 

Oage. — Vertical  staff  attached  to  post  on  left  bank  at  the  lake  outlet. 

Channel  and  control. — Channel  practically  permanent.  The  t^ntrol  is  a  limestone 
reef  at  the  lake  outlet. 

Discharge  measurements. — ^Made  by  wading  or  from  a  cable  across  the  outlet 

Winter  flow. — Station  not  maintained  during  winter.  Ice  exists  at  the  gage,  but 
control  section  probably  remains  unobstructed. 

Accuracy. — Rating  curve  for  the  year  ending  September  30, 1913,  well  defined  below 
700  second-feet.  At  gage  height  3.0  feet  the  revised  rating  curve  gives  discharges 
about  10  per  cent  less  than  those  published  in  Water-Supply  Paper  325. 
Estimates  for  June  and  July,  1912,  for  stages  above  2.5  feet  should  be  therefore 
revised  by  persons  having  occasion  to  use  them.  Gage  heights  during  low  water 
may  be  affected  by  action  of  wind  on  the  lake  and  therefore  may  not  represent 
the  mean  flow  for  the  day. 

Discharge  measurements  of  Smflcurrent  Creek  at  McDermoU  Lake,  Mont.,  during  the  year 

ending  Sept.  SO,  191S. 


liate. 

Made  by- 

Gage 
hei^t. 

Dis- 
charge. 

Date. 

Made  by- 

he^ 

Dfe- 
chaige. 

Dec.   15 

W.  A.L4imb 

Feet. 
1.39 

68.7 
456 

July  30 
Aug.  22 

W.  A.Lamb 

Feet. 
2.13 

'"■t 

Apr.     1 
June  26 

do 

Lamb  and  Hoyt 

122 

do 

2.93 

a  Ice  at  gage  and  along  shores;  control  not  obstructed;  measurement  made  by  wading. 
b  Discharge  relation  aOeoted  by  ice. 
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Doify  gage  height^  in  feet^  of  SwifUunent  Creek  at  McDermoit  Lake,  Mont.^  for  the  year 

ending  Sept.  SO,  191S. 

[O.  L.  Roberts  and  F.  M.  Stevenson,  obseryers.1 


Dmy. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

June. 

July. 

Aiy5. 

Sept 

1 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 

1.8 

1.8 
1.8 
1.8 
1.8 

1.8 
1.8 

3.« 

3.65 

3.5 

3.5 

3.65 

3.5 
3.5 
3.6 
3.5 
3.5 

3.6 
3.6 
3.5 
3.5 
3.45 

3.45 
3.35 
3.35 
3;  2 
3.35 

3.25 
3.15 
3.05 
3.0 
2.96 

2.95 

3.05 

3.55 

3.5 

3.45 

3.35 
3.25 
3.05 
3.0 
2.95 

2.15 

2 

1 

3 

2.35 

2.16 

4 

5 

2.35 

A 

2.15 



2.4 

S 

1.8         L8 

9 

1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 

1.8 

1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 

Z45 

10 

11 

2.35 

12 

13 

2.4 

14 



15.. 

Z4 

2.06 

16 

\.9 
2.0 
2.3 
2.3 
2.45 

2.4 

2.6 

2.85 

3.1 

3.3 

3.75 

4.0 

4.25 

3.8 

3.7 

3.75 

17 

2.35 

IS 

1 

X05 

19 

1 

2.3 

20 

1.96 

21 

! 

2.2 

22 

1 

1.96 

23 

< 

24 

1 

2.2 

2.0 

25 

26 

Z2 

1.86 

27 

2S 

29 

2.2 

1.85 

30.... 

1 

31 

1 



1 



Daily  discharge,  in  second-feet,  of  Swiftcurrent  Creek  at  McDermott  Lake,  Mont.,  for  the 
year  ending  Sept.  SO,  191S. 


Day. 

Oct 

Nov.     Dec. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

June. 

July. 

AUR. 

Sept 

J 

68 
68 
68 
68 
68 

68 
68 
68 

84 
84 

68 
68 
68 
68 
68 

68 
68 
68 
68 
68 

68 
68 
68 
68 
68 

68 
68 
68 
68 
68 
68 

68 
68 
68 

796 
822 
744 
744 
770 

744 
744 
790 
744 
744 

796 
744 
744 
744 

718 

718 
668 
668 
593 
668 

618 
568 
520 
496 
472 

472 
520 
770 
744 
718 

668 
618 
520 
496 
472 

206 
206 
206 
206 
206 

216 
225 
236 
246 
226 

206 
216 
225 
225 
225 

216 
206 
197 
188 
172 

155 
155 
155 
155 
155 

155 
155 
165 
155 
150 
146 

141 

2 

141 

3 

.1    . 

141 

4 

68 
68 

68 
68 
68 

i 

141 

5 

141 

6 

141 

7.... 

138 

8 

j 

135 

9 

1 

132 

10 

:    "" 

128 

11 

1 

125 

12 

123 

U 



119 

14 

117 

15 

115 

16 

84 
103 

188 
188 
246 

225 
309 
424 
544 
643 

874 
1,010 
1,150 

901 

848 
874 

115 

17 

115 

W 

1 

__ 

115 

19 

1 

104 

20 

94 

21 



94 

22 

94 

23 

98 

24 

•  103 

25 ::. 

i 

90 

26 

76 

rj :::: 

76 

2S 

78 

29 

76 

30 

76 

31 :; 

Note.— Daily  discharge  computed  from  a  rating  curve  well  defined  between  21  and  693  second-feet  (ffaes 
neicfats  1.3  and  3.4  feet).  Discharge  interpolatea  for  days  on  which  sage  was  not  read.  Discharge  July 
^ii  1913,  estimated,  by  comparison  with  records  of  Swiftcurrent  Creek  at  Sherfounie  Lake,  at  370  seoond- 


feet' 
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SURFACE  WATER  SUPPLY,  1913,  PART  V. 


Monthly  discharge  of  Swiftcurrenl  Creek  at  McDermott  Lake,  Mont.,  for  the  year  ending 

Sept,  30,  1913. 

[Drainage  area,  81.4  square  miles.] 


Month. 


Dlsdiarge  in  second-feet. 


MaximunL 


Mean. 


Per 
square 
mile. 


Run-(^. 


Depth  in 
inches  on 
drainage 


Total  in 
acre-feet. 


Aooo- 
racy. 


October 

November  1-8. 

May  16-31 

June 

July 

Aupist 

September 


84 

68 

1,150 

822 


68 
84 
472 


246 
141 


146 
76 


60.0 
68.0 


316 
192 
113 


2.20 
2.17 
17.1 
21.9 

lai 

6.11 
3.60 


2.54 
.65 

iai8 

24.43 
11.64 
7.04 
4.02 


4,240 
1,080 
17,100 
40,900 
19,400 
11,800 
6,720 


8WIFTCURRENT   GREEK   AT   SHERBURNE   LAKE,   MONT. 

Location. — In  sec.  35,  T.  36  N.,  R.  15  W.,  at  outlet  of  lower  Sherburne  Lake,  just 
above  boundary  line  between  Glacier  National  Park  and  Blackfeet  Indian  Reser- 
vation. 

Records  available.— July  1,  1912,  to  September  30,  1913. 

Drainage  area. — 64.0  square  miles. 

Gage. — Vertical  staff  on  left  bank  near  the  outlet  of  the  lake. 

Channel  and  control. — Apparently  permanent. 

Discharge  measurements. — Made  by  wading  or  from  a  cable  below  the  gage. 

Winter  flow. — Affected  by  ice. 

Diversion. — None  above  the  station. 

Accuracy. — ^Accuracy  of  gage  heights  may  be  affected  by  wave  action  on  the  lake. 

Disiharge  meawremenis  of  Swiftcurrent  Creek,  at  Sherburne  Lake,  Mont.,  during  the  year 

ending  Sept.  30,  1913. 


Date. 

Madeby- 

Gage 
height. 

Dis- 
charge. 

Date. 

Madeby- 

Gage 
he^t. 

Dis- 
charge. 

Dec.  15 

W.  A.Lamb 

Feet. 
2.63 
6.38 
5.06 

See.-fl. 

0  47 

1,180 

642 

July  30 
Sept  15 

W.  A  .  T^nib     , 

Feel. 
3.98 
2.73 

'"■Si 

June  11 

R.  R.  Randell 

do 

99 

26 

W.A.Lamb 

a  Measurement  made  from  ice. 
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DaUy  gage  heightj  in  feet,  of  Swiftcurrent  Creek  at  Sherburne  Lake,  Mont,,  for  the  year 

ending  Sept.  SO,  191S. 
(F.  M.  Stevenson,  observer.] 


Dsy, 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jtily. 

Aug. 

Sept. 

1 

2.44 
2.40 
2.32 
2.35 
2.36 

2.40 
2.42 
2.38 
2.40 
Z40 

2.38 
2.36 
2.34 
2.26 
2.28 

Z30 

2.5 

2.85 

3.0 

3.0 

3.06 
2.95 
8.05 
2.85 
2.8 

2.6 

2.55 

2.6 

2.7 

2.6 

2.55 

2.30 
2.32 
2.26 
2.20 
2.26 

2.28 

2.32 

2.45 

2.7 

2.05 

2.05 

2.8 

2.85 

2.8 

2.8 

2.7 

2.55 

2.44 

2.5 

2.7 

2.9 

2.8 

2.6 

2.49 

2.65 

2.55 
2.41 
2.38 
2.32 
2.28 

2.30 
2.33 
2.36 
2.40 
2.5 

2.6 

2.7 

2.7 

2.75 

Z76 

Z8 

3.2 

3.0 

2.85 

2.8 

2.7 

2.7 
2.7 
2.7 
2.7 
3.2 

3.35 

3.66 

3.85 

3.9 

3.85 

3.8 

3.6 

3.65 

3.45 

3.35 

3.45 

3.75 

4.9 

5.4 

6.0 

6.7 
7.2 
7.8 
7.6 
7.1 
7.0 

7.1 
7.0 
6.8 
6.7 
6.6 

6.5 
6.4 

'6.2" 
4.7 

'  4.6** 
**i*46* 

3.9 

3.1 

2 

3 

'3.*96* 

3.1 

4 

5 

6 



4.0 

3.1 

7 

8 

4.1 

3.05 

9 

i 

6.3 

4.4 

10 

1 

4.05 

3.0 

11 

""i 

6.1 
**6.'6** 

12 

4.5 

4.0 

13 



2.06 

14 



4.4 

4.0 

15 

2.65 

2.9 

16 

5.8 
'*6.*7" 
'*6."7** 

"i'2  * 

**i*i*' 



3.9 

4.0 
"'3.*9** 

17 

2.66 

18 

19 

20 

3.7 
**i*36* 

2  5 

21 

22 

2.65 

23 

5.6 

3.7 

24 

3.2 

25 

5.6 

2.6 

2« 

3.6 

27 

3.15 

2.6 

2S 

6.5 

3.7 

29 

2.6 

30 

6.4 

3.95 

3.1 

31 



Daily  discharge,  in  second-feet,  of  Swiftcurrent  Creek  at  Sherburne  Lake,  Mont.,  for 
the  year  ending  Sept.  SO,  1913. 


Day. 

Oct, 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1,500 
1,450 
1,360 
1,310 
1,270 

1,220 
1,180 
1,160 
1,140 
1,100 

1,050 

1,030 

1,010 

983 

957 

930 
910 
891 
891 
891 

878 
866 
863 
863 
863 

975 
1,100 
1,220 
1,200 
1,180 

July. 

Aug. 

Sept. 

1 

80 
77 
72 
74 
76 

77 
78 
76 
77 
77 

76 
75 
73 
60 
70 

76 
84 
120 
138 
188 

144 
132 
144 
120 
114 

93 
88 
93 
103 
93 
88 

76 
72 
09 
66 
69 

70 
72 
80 
103 
132 

132 
114 
120 
114 

114 

103 
88 
80 
84 

108 

12c 
114 
93 
83 
98 

88 
78 
76 
72 
70 

71 
70 
69 
68 
67 

66 
66 
64 
63 
62 

69 
56 
53 
50 

47 

166 
138 
120 
114 
103 

103 
103 
103 
103 
166 

192 
264 
302 
316 
302 
290 
243 
232 
212 
192 

212 
278 
604 
779 
1,010 

1,310 
1,650 
1,850 
1,700 
1,500 
1,450 

1,140 

1,090 

639 

608 

478 

471 
464 
466 
449 
469 

468 
478 
464 
449 
430 

412 
393 
380 
366 
340 

316 
290 
266 
258 
251 

243 
254 
266 
297 
328 
322 

316 
319 
324 
328 
334 

340 
363 
366 
360 
363 

346 
340 
340 
340 
340 

310 
328 
316 
290 
266 

229 
192 
179 
166 
163 

161 
158 
156 
163 
151 
161 

151 

2 



151 

3 

151 

4 

151 

5 

151 

6 

151 

7 

14X 

8 

144 

9 

141 

10 

138 

11 

136 

12.... 

134 

13 

132 

14 

129 

16 

126 

16 

112 

17 

98 

18 

............ 

93 

19 



89 

20 

84 

21 

86 

22 

88 

23 

90 

24 

1 

91 

25 

93 

28 

88 

27 

84 

28 

84 

29 

84 

30 

84 

31 

..  .. 

NoTc—Daily  discharge  computed  from  a  rating  curve  well  defined  between  84  and  1,460  second-feet 
(gage  beights,  2.5  and  7.0  feet). 

Discharge  mterpolated  fbr  dajrs  on  which  gage  was  not  read.  Estimates  for  October,  November,  and 
December,  1912,  aifTer  from  those  published  m  Water-Supply  Paper  325  because  of  revision  of  low-water 
---^  of  {he  rating  curve. 
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Monthly  diidiarge  of  Swiftcwrrtnt  Creel  at  SheHntme  Lake^  Mont.,  for  the  year  ending 

Sept,  SO,  191S. 

(Dninage  area,  64. 0  sqoare  miles.] 


Mouth. 


October 

November 

December  1-15 

May 

Jane 

July 

August 

September 


Discharge  In  seoond-feet. 


Maximum. 


144 

133 

71 

1,8S0 

l,fiOO 

1,140 

366 

161 


Minimum. 


66 

47 
103 
853 
243 
151 
.  84 


Mean. 


03.4 
92.0 
62.0 

516 
1,070 

430 

274 

116 


Per 
square 
mile. 


1.46 
1.44 
.060 
8.06 
16.7 
6.T2 
4.28 
1.81 


Run-off. 


Depth  in 
inches  on 
drainage 


1.68 
1.61 
.54 
9.20 
18.63 
7.75 
4.93 
2.03 


Total  hi 
acre-feet 


Aoca- 
racj. 


5,740 
5,470 
1,840 
31,700 
68,700 
26,400 
16,800 
6,900 


OTTEBTAIL  RIVER    NEAR   FERGUS   FALLS,   MINN. 

Location. — At  Threemile  Bridge,  3)  miles  northeast  of  Feigus  FaUs,  between  sees. 
18  and  19,  T.  133  N.,  R.  42  W.,  several  miles  above  the  outlet  of  Wall  Lake  and  20 
miles  below  Ottertail  Lake,  through  which  the  river  flows. 

Records  available.— May  9,  1904,  to  October  22,  1913.  A  gaging  station  was  main- 
tained from  May  1,  1899,  to  May  14,  1904,  by  the  Engineer  Corps,  United  States 
Army,  at  the  outlet  of  Ottertail  Lake,  where  the  drainage  area  is  about  12  per  cent 
less  than  at  the  Geological  Survey  station,  with  no  important  tributaries  inter- 
vening. The  observations  at  Feigus  Falls  in  connection  with  those  at  the  outlet 
of  Ottertail  Lake  furnish  a  14-year  record  of  flow  of  the  river  below  Ottertail  Lake. 
'  A  concrete  dam  has  been  built  about  500  feet  below  the  gage  for  the  purpose  of 
diverting  water  into  a  power  canal.  Backwater  from  this  dam  appeared  at  the 
gage  about  October  4,  1913.  The  station  was  therefore  discontinued  on  October 
22,  1913,  and  reestablished  on  October  29,  1913,  about  5  miles  above  the  old  site. 

Drainage  area. — 1,310  square  miles. 

Oage. — Chain  attached  to  the  bridge;  read  once  daily  to  half-tenths.  Limits  of  use: 
Half-tenths  below  and  tenths  above  4.0  feet. 

Chaiinel  and  control. — Practically  permanent. 

Discharge  measurements. — Discharge  measurements  are  made  from  the  bridge 
except  at  extreme  low  stages,  when  they  are  made  at  a  wading  section. 

Winter  flow. — ^The  river  is  frozen*  over  from  December  to  March  and  measurements 
are  made  to  determine  the  winter  flow. 

Regulation. — Ottertail  Lake,  about  22  square  miles  in  area,  forms  a  natural  reservoir 
which  regulates  the  flow  of  the  river  to  such  an  extent  that  the  recorded  range  of 
stage  has  not  exceeded  2  feet.  On  the  upper  part  of  the  river  are  a  number  of 
dams  used  in  driving  logs  to  the  sawmill  at  Frazee,  where  the  lowest  dam  is  built 
The  next  dam  below  Frazee  is  at  Maine,  several  miles  below  Ottertail  Lake, 
about  sec.  35,  T.  134  N.,  R.  41  W.  During  the  low-water  season  the  closing  of  the 
turbine  gates  at  Maine  may  have  an  effect  on  the  flow  immediately  below  the  dam. 
Small  lakes  through  which  the  river  flows  before  reaching  the  gaging  station 
tend  to  equalize  the  flow  at  the  latter  point.  Below  the  station  there  are  a  number 
of  power  plants,  but  owing  to  the  fall  of  the  river  their  influence  is  not  observable 
at  the  gage. 
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Ditcharge  meoMwemenU  o/OUertail  River  near  Fergus  Falliy  Minn.,  during  the  period 
Oct.  1,  191 1,  to  Oct.  22, 1913. 


Date. 

Made  by— 

he^. 

Di9. 

charge. 

Date. 

Madeby- 

hei^*t. 

Dis- 

charge. 

1912. 
Dec  17 

8  B  Sould. 

F(€t. 

3.23 
3.47 

Stc-fL 
0  152 

a97.5 

1913. 
Feb.  20 
May  27 
Oct.   22 

8.  B.  Soul^.. 

Feet. 

3.86 
2.88 
3.45 

Sec. -ft. 
a  73.9 

1913. 

do 

do 

W.G.Hoyt 

247 
343 

Jan.   18 

a  Complete  ice  cover. 

Daily  gage  height,  in  feet,  o/OtterUtU  River  near  Fergus  Falls,  Minn.,  for  period  Oct.  1, 

1912,  to  Oct.  22,  191S. 

(H.  G.  Evensen,  observer.] 


Day. 

Oct, 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

2.8 
2.8 
2.8 
3.6 
3.8 

3.6 
3.45 
3.3 
3.3 
3.2 

3.2 

3.1 

3.0 

2.95 

2.9 

2.9 
2.85 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.85 
2.85 

2.85 
2.85 
2.8 
2.8 
2.76 
2.75 

Aug. 

Sept. 

Oct. 

1.           

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 

2.66 

2.66 

2.7 

2.6 

2.7 
2.7 
2.7 
2.7 
2.7 

2.66 
2.66 
2.65 
2.65 
2.65 

2.65 
2.66 
2.65 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.6 
2.7 

2.7 
2.7 
2.7 
2.7 
2.65 

2.65 
2.65 
2.7 
2.6 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.6 

2.75 
2.75 
2.75 
2.75 
2.75 

2.7 
2.7 
2.8 
2.7 
2.8 

2.8 
2.8 
2.9 

3.8 

3.75 

3.6 

3.4 

3.3 

3.2 

3.05 

2.95 

2.9 

2.85 

2.7 
2.6 
2.6 
2.6 
2.55 

2.65 
2.6 
2.65 
2.7 
2.7 

2.7 

2.7 

2.75 

2.75 

2.75 

2.75 
2.75 
2.75 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.85 
2.85 
2.85 
2.85 

2.85 
2.85 
2.85 
2.9 
2.9 

2.95 
2.95 
2.96 
2.95 
2.9 

2.9 
2.9 
2.95 
2.95 
2.95 

2.96 

2.9 

2.9 

2.9 

2.85 

2.85 

2.85 
2.85 
2.9 
2.9 
2.9 

2.9 

2.9 

2.9 

2.85 

2.85 

2.85 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.75 
2.75 
2.75 

2.75 
2.75 
2.75 
2.75 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.65 
2.66 
2.65 
3.0 
3.0 

2.9 
2.9 
2.9 
3.1 
3.1 

3.05 
3.05 
3.05 
3.0 
3.0 

3.0 
2.95 
2.95 
2.9 
2.9 
2.9 

2.9 
2.9 
3.1 
3.1 
3.05 

3.0 
3.0 
3.4 
3.4 
3.4 

3.35 
3.3 
3.3 
3.3 
3.25 

3.25 

3.2 

3.15 

3.1 

3.0 

3.0 
3.0 
3.0 
3.0 
2.05 

2.95 
2.9 
2.9 
2.9 
2.85 

2.85 

2.                        

2.9 

3. 

3.4 

2.9 

4 

3.4 

5 

3.4 

fi. 

3.4 

3.7 

3.4 

7 

3.4 

8. 

3.4 

9 

3.35 

10- 

2.85 

3.4 

3.35 

11 

3.35 

12. 

3.36 

13 

4.3 

3.35 

14 

3.6 

3.4 

15 

3.4 

16. 

"3.26' 

"zVz' 

3.65 

3.4 

17 

3.4 

18. 

3.5 

3.4 

19 

20- 

3.85 

4.2 

21 

22. 

3.45 

23 

3.6 

24 

2S 

26 

3.4 

27 

3.66 

i.'i  * 

28 

29 

30 

3.65 

3.9 
3.85 

31 .  .. 

NoTK.~Dl9charge  relation  affected  by  ice  about  Nov.  30, 1912,  to  Apr.  11, 1913,  and  by  backwater  from 
the  dam  about  Oct.  4-22, 1913.    See  "  Gage "  in  station  description. 
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Daily  diidkorge,  in  Becand-feet,  of  OtUrtail  River  near  Fergus  Falls ^  Minn.^  for  the  year 

ending  Sept.  30,  1913. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

201 
201 
201 
201 
201 

201 
184 
184 
201 
168 

201 
201 
201 
201 
201 

184 
184 
184 
184 
184 

184 
184 
184 
201 
201 

201 
201 
201 
201 
lfi8 
201 

201 
201 
201 
201 
184 

184 
184 
201 
168 
201 

201 
201 
201 
201 
201 

201 
201 
201 
201 
168 

218 
218 
218 
218 
218 

201 
201 
230 
201 
ii200 

236 
236 
2% 
236 
236 

236 
255 
255 
255 
255 

255 
255 
255 
274 
274 

294 
294 
294 
294 
274 

274 
274 
294 
294 
294 

204 
274 
274 
274 
255 
255 

255 
255 
274 
274 
274 

274 
274 
274 
255 
255 

255 
236 
236 
236 
236 

236 
236 
218 
218 
218 

218 
218 
218 
218 
236 

236 
236 
236 
236 
236 

236 
236 
236 
607 
726 

607 
526 
449 
449 
402 

402 
357 
315 
294 
274 

274 
255 
236 
236 
236 

236 
236 
236 
255 
255 

255 
255 
236 
236 
218 
218 

201 
201 
201 
201 
201 

201 
201 
201 
201 
201 

184 
184 
184 
315 
315 

274 
274 
274 
357 
357 

336 
336 
336 
315 
315 

315 
294 
294 
274 
274 
274 

274 

2 

274 

8 

357 

4 

357 

5 

330 

6 

sii 

7 

315 

8 

499 

9 

499 

10 

498 

11 

474 

12 

168 
168 
168 
153 

153 
168 
184 
201 
201 

201 
201 
218 
218 
218 

218 
218 
218 
236 
236 

449 

13 

449 

14 

449 

15 

426 

16 

4» 

17 

402 

18 

380 

10 

S57 

ao 

315 

21 

315 

22 

315 

23 

315 

24 

315 

25 

294 

9S 

294 

27 

274 

28 

m 

29 

274 

ao 

2» 

31 

' 

o  Estimated. 

Note.— Daily  discharge  computed  from  a  weU-deflned  rating  curve.  Discharge  estimated,  because  of 
ice,  from  gage  heights,  observer's  notes,  discharge  measurements,  climatic  records,  as  follows:  Dec  1-31, 
164  second-feet;  Jan.  1-17, 1128eoond-feet;  Jan.  18-3U  92  second-feet;  Feb.  1-10,80  second-feet;  Feb.  20-28, 
70  second-feet;  Mar.  1-31, 130  second-feet;  and  Apr.  1-11, 150  seoond-feet. 

Discharge  for  the  period  Oct.  1-22, 1913,  estimated  as  ibllows:  Oct.  1,  255  second-feet;  Oct.  2  and  3, 274 
second-feet:  and  Oct.  4-22, 318  second-feet.    See  "  Oage''  in  station  description. 

Monthly  discharge  ofOttertail  River  neat  Fergus  Falls,  Minn.,  from  Oct.l,  1912,  to  Oct.  it, 

1913. 

(Drainage  area,  1,310  square  mOes.) 


Discharge  to  second-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  hi 

inches  on 

drainage 

area. 

Total  bi 
acre-feet. 

Accu- 
racy. 

October,  1912 

201 
236 

168 
168 

193 
201 
164 
103 
76.8 
130 
180 
266 
243 
322 
261 
359 

0.147 
.153 
.125 
.079 
.059 
.099 
.137 
.203 
.185 
.246 
.199 
.274 

0.17 
.17 
.14 
.09 
.06 
.11 
.15 
.23 
.21 
.28 
.23 
.31 

11.900 
12,000 
10,100 
6,330 
4,270 
7,990 
10,700 
16,400 
14,500 
19,800 
16,000 
21.400 

A. 

Novembw 

A. 

B. 

January 

r. 

Februaiy 



c. 

March    

0. 

April 

236 
294 
274 
726 
357 
499 

c. 

May    :..::::::.:.:::::: 

236 
218 
218 
184 
255 

B. 

June. 

B. 

July           

B. 

August 

B. 

September 

B. 

The  year 

726 

209 

.160 

2.15 

151,000 

Oct.  1-22, 1013 

311 

.237 

.19 

13,600 

B. 
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BED  RIVER  AT  FARGO,   N.   DAK. 

Location.— At  the  highway  bridge  connecting  Front  Street,  Faigo,  N.  Dak.,  with 
Mooriiead,  Minn.,  10  miles  above  the  mouth  of  Sheyenne  River. 

Records  available.— May  27, 1901,  to  September  30, 1913. 

Drainage  area. — 6,020  square  miles. 

Gage. — ^Vertical  staff  attached  to  the  breakwater  for  the  center  pier  of  the  Front 
Street  Bridge;  read  from  the  bridge  or  the  river  banks  by  the  aid  of  a  field  glass. 

Channel  and  control. — Clay  and  silt;  slightly  shifting. 

Discharge  measurements.— Made  from  the  Front  Street  Bridge  and  the  Northern 
Pacific  Railway  bridge. 

Winter  flow. — Discharge  relation  affected  by  ice  from  about  the  middle  of  Novem- 
ber to  the  first  of  April;  observations  discontinued.  At  the  spring  break-up  on 
accoimt  of  the  comparatively  sluggish  current  and  the  fact  that  the  river  flows 
northward  into  a  colder  district,  a  pronounced  backwater  effect  is  usually  caused 
by  ice  jams  and  partial  ice  jams. 

Regulation. — ^There  is  a  low  dam  of  steel  sheet  piling  a  few  rods  below  the  foot- 
bridge at  Fargo  Waterworks,  one-half  mile  above  the  gage.  This  dam,  a  tight 
ovei^ow  weir  without  sluices,  was  built  in  August,  1910,  for  the  purpose  of  main- 
taining a  sufficient  depth  of  water  for  the  intake  pipe  of  the  waterworks,  and 
raises  the  water  about  5  feet  at  lowest  stage.  Conditions  of  flow  at  the  gage  are 
not  affected  by  this  dam. 

Accuracy. — Because  of  the  inaccessibility  of  the  gage,  the  relatively  poor  conditions 
for  making  accurate  discharge  measurements,  and  the  slightly  shifting  channel, 
records  can  not  be  rated  better  than  fair. 

Disduirge  meamremmU  of  Red  River  at  Fargo,  N.  Dak,,  during  the  year  ending  Sept.  SO, 

1913, 


Date. 

Made  by. 

bei^t 

Dis- 
cbarge. 

Date. 

Made  by. 

Gage 
beigbt. 

Dis- 
cbarge. 

Oct  30 
June    2 

• 

W.  B.  Stevenson 

do 

do 

Feet. 
7.53 
8.31 
7.28 

336 
172 

Aug.  23 
Sept.  11 

do 

Feet. 

8.88 
8.91 

568 

Aug.    9 

1)1388°— W8P  35J>— 15- 
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Daily  gage  height^  in/eel^  of  Red  River  at  Fargo,  N.  Dak.,  for  the  year  ending  Sepi.  SO, 

1913. 

[E.  H.  Grease,  obaerver.] 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

sept 

I 

8.0 
7!  6 

7.7 
7.6 
7.7 
7.7 

7.8 

7.7 
7.5 
7.4 
7.6 
7.6 

7.6 
7.6 
7.6 
7.4 
7.3 

7.2 
7.1 
7.1 
7.2 
7.3 

7.4 
7.4 
7.4 
7.3 
7.2 

7.0 
6.9 
7.0 
7.0 
7.1 

7.1 
7.1 
7.2 
7.2 
7.1 

7.1 
7.1 

8.6 
8.8 
8.8 
8.9 
0.0 

0.1 
0.2 
9.2 
0.0 

8.8 

8.7 
8.5 
8.6 

8.8 

lao 

0.6 
0.3 
8.5 
8.2 

&2 

8.1 
8.0 

ao 

8.0 
7.9 

7.9 
7.9 
8.0 
8.0 
7.9 

7.0 
7.9 
7.9 
8.0 
8.1 

8.1 
8.0 
7.9 
8.0 
8.0 

8.0 
8.0 
8.0 
8.1 

8.1 

8.2 
8.3 
8.3 
8.3 
8.3 

8.4 
8.4 
8.6 
8w6 
8.6 

8.5 
8.5 
8.4 
8.4 
8.4 
8.3 

8.2 
8.2 
8.3 
8.3 
8.3 

8.2 
8.2 
8.2 
8.2 
8.2 

8.3 
8.3 
8.2 
8.2 
8.1 

ao 

7.0 
7.9 
8.0 

ao 

ao 
ao 
ao 
ai 
ai 

ai 
ai 
ao 
ao 
7.0 

ai 
as 
a8 
9.0 
9.4 

las 
11.4 
11.0 
11.8 

1L7 

11.1 

10.6 
9.0 
0.7 
0.5 

9.2 
0.1 

as 
a2 
a2 

a2 
ai 
ai 
ai 
ai 

ai 
ao 
ao 
ao 
7.0 
ao 

7.9 

7.8 

ai 
a6 
ao 
as 
a7 

ao 
a4 
a2 
ao 
7.9 
7.8 

7.e 

2 

7.4 

3 

7.4 

4 

7.5 

5 

7.7 

6 

ao 

7 

&2 

8 

a4 

9 

as 

10 

&9 

11 

9.0 

12 

9.1 

13 

9.3 

14 

9.5 

15 

9.7 

1« 

9.9 

17 

9.7 

IS 

9.1 

19 

as 

20 

&4 

21 

8.3 

22 

a2 

23 

ao 

24 

7.9 

26 

7.9 

26 

7.9 

27 

7.3 
7.4 
7.9 
8.1 
8.4 

7.9 

28 

ao 

29 

ao 

30 

ao 

31 

Note.— Discharge  relation  affected  by  ice  about  Nov.  10, 1912,  to  Mar.  31, 1913. 

Daily  discharge,  in  Kc&nd-feet,  of  Red  River  at  Fargo,  N.  Dak.,  for  the  year  ending  Sept. 

'  SO,  191S. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1          

826 
304 
304 
282 
261 

240 
240 
261 
261 
261 

240 
240 
240 
240 
261 

261 
261 
240 
220 
220 

240 
240 
240 
240 
220 

220 
220 
220 
220 
240 
240 

201 
240 
261 
261 
282 

261 
220 
200 
220 
220 

240 
240 
220 
200 
181 

162 
144 
144 
144 
162 

162 
162 
162 
144 
126 

94 
78 
93 
93 
93 

93 

78 
93 
78 
64 

64 
64 

455 
508 
508 
536 
565 

595 
625 
625 
665 
508 

481 
430 
455 
508 
870 

746 
655 
430 
358 
358 

335 
312 
312 
312 
290 

290 
200 
312 
312 
290 

290 
290 
290 
312 
335 

335 
312 
290 
312 
312 

312 
312 
312 
335 
335 

358 
382 
382 
382 
382 

406 
406 
430 
455 
455 

430 
430 
406 
406 
406 
382 

358 
358 
382 
382 
382 

358 
358 
358 
358 
358 

382 
382 
358 
358 
335 

312 
290 
290 
312 
312 

312 
312 
312 
335 
335 

335 
335 
312 
312 
290 

335 
430 
608 
565 
685 

1,120 
1,300 
1,460 
1,430 
i;400 

1,210 

1,060 

839 

777 

715 

625 
595 
430 
358 
358 

368 
335 
336 
335 
335 

335 
312 
312 
312 
290 
312 

290 
268 
247 
190 
173 

157 
157 
157 
142 
157 

157 
173 
173 
190 
190 

173 
190 
208 
227 
290 

336 
455 
536 
608 
481 

455 

406 
358 
312 
290 
268 

227 

2 

190 

3              

190 

4 

aos 

6 

247 

6       

312 

7 

35s 

8        .          .  .. 

40S 

9 

430 

10 

536 

11 

56S 

12 

596 

13 

655 

14 

715 

15 

777 

16 

839 

17 

777 

18 

505 

19 

455 

70 

406 

21 

382 

22 

358 

23 

312 

24 

290 

26 

290 

26 

200 

27 * 

290 

28 

312 

29 

312 

30 

312 

31 

1 1 



NoTK.—Daily  discbarge  computed  from  two  fairly  well  defined  rating  curves.    Discharge  estimated 
because  of  Ice  from  Nov.  19  to  Dec.  7, 1912. 
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Monthly  disdtarge  of  Red  River  at  Fargo^  N.  Dak.,  for  the  year  ending  Sept.  30 y  1913. 


Month. 

Discbarge  in  second-feet. 

AocQ- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

326 
282 
93 
870 
455 
382 
1,460 
536 
839 

220 
78 
64 
290 
290 
290 
290 
142 
190 

248 
182 
7d.3 
461 
361 
339 
638 
270 
421 

B. 

C. 

December 

D. 

April 

C. 

]iA7 :..:.::::::;::::::::::::::::::: 

C. 

June •. 

c 

July 

B. 

August. 

A. 

September 

B. 

BED  BIVEB  AT  OBAND  FORKS,    N.    DAK. 

Location. — At  the  Northern  Pacific  Railway  bridge  between  Grand  Forks,  N.  Dak., 
and  East  Grand  Forks,  Minn.,  about  half  a  mile  below  mouth  of  Red  Lake  River. 

Becorda  available.— May  26,  1901,  to  September  30,  1913.  Gage-height  records 
have,  however,  been  kept  by  the  United  States  Engineer  Corps  for  about  30  years 
at  this  point. 

Draina^  area. — ^25,000  square  miles. 

Gages. — Staff  and  chain,  attached  to  Northern  Pacific  Railway  bridge.  As  a  rule 
the  chain  gage  is  read  only  during  periods  of  extremely  low  water.  The  United 
States  Engineer  Corps  gage  is  on  the  breakwater  to  which  the  United  States  Geo- 
logical Survey  staff  gage  is  attached,  but  at  a  datum  5  feet  higher. 

Channel  and  control.— Clay  and  silt;  shifts  slightly. 

OiBcharge  measurements.— Made  from  the  Great  Northern  Railway  bridge  about 
one-fifth  mile  above  gage. 

Winter  flow. — ^The  river  flows  imder  smooth  ice  from  about  the  middle  of  November 
to  the  middle  of  April;  the  flow  during  the  winter  fluctuates  little,  and  since 
1895  enough  discharge  measurements  have  been  made  each  winter  to  give  fairly 
satisfactory  summaries  for  the  winter. 

When  the  ice  breaks  up  in  the  spring,  because  the  river  has  only  a  gentle  cur- 
rent and  because  it  flows  north  into  cooler  regions  where  the  river  is  not  yet  open, 
the  gage  reading  is  usually  excessively  and  disproprotionately  high  for  a  few 
days  or  weeks,  so  that  the  figures  for  quantity  of  flow  must  depend  largely  on 
estimation;  actual  measurements  when  the  river  appeared  entirely  open  and 
clear  of  ice  at  this  point  have  sometimes  shown  the  gage  reading  to  be  5  feet 
greater  than  would  have  been  needed  for  the  same  discharge  later  in  the  season, 
after  the  whole  length  of  the  river  was  entirely  open. 

Reg:ulation. — There  are  no  dams  or  other  obstructions  below,  nor  rapids,  the  chan- 
nel being  &drly  uniform  for  miles.  Above  there  are  no  power  plants,  dams, 
.  or  reservoirs  affecting  the  flow  nearer  than  Crookston,  on  Red  Lake  River,  25 
miles  above  Grand  Forks,  along  the  general  course  of  the  valley;  about  half  the 
water  comes  from  Red  Lake  River,  but  the  storage  at  the  Crookston  plant  is  so 
small  that  no  fluctuations  caused  by  it  have  been  discovered  at  Grand  Forks. 
On  the  other  branch,  the  Red  River  proper,  and  its  tributaries  above  Grand 
Forks,  there  are  no  reservoirs  or  power  plants  for  a  hundred  miles  above. 
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DimAarge  meaturemenU  of  Red  River  at  Grand  Forh$,  N,  Dak.^  during  the  year  ending 

Sept,  SO,  191S. 


Date. 

Made  by— 

Ofl£e 
he^t 

DIs- 
diarge. 

Date. 

Made  by- 

li^!l 

Dis. 
diaige. 

Oct.    12 

Chandler  and  Stevenson 
W.  B.  Stevenson. 

do 

do 

E.J.  Badge. 

FteL 
6.30 
5.12 
5.02 
5.00 
4.50 
3.90 
4.80 

ate.-fU 

1,210 

023 

042 

•  473 

•  319 

•  196 

•  326 

Apr.  17 

May  12 

23 

July    3 

Sept   8 

E.  LBodML 

Fett. 
15.86 
10. 4t 
7.24 
6.84 
5.18 

4.00 

7,310 

Nov.    8 
12 

do. 

do. 

3,aD 
1.730 

D«c.  12 

do 

Cbandler  and  Steven- 
ton. 
..do. 

'•S 

Mar.    8 
21 

W.  B.Stevenson. 

E.J.  Budge 

568 

a  River  fnnen  over. 

Daily  gage  height,  infect,  of  Red  River  at  Grand  Forks,  N.  Dak.,  for  the  year  ending  Sept. 

SO,  191S. 

[H.  L.  Hayes,  observer.) 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Tone. 

July. 

Aug. 

Sept 

I 

9.0 
8.8 
8.6 
8.3 
7.8 

7.4 
7.0 
6.8 
6.7 
6.6 

6.4 
6.3 
6.0 
5.9 
5.8 

5.6 
5.5 
5.6 
5.5 
5.5 

5.4 
5.3 
5.4 
5.6 
5.7 

5.7 
5.7 
5.7 
5.7 
5.7 
5.6 

5.7 
5.6 
5.2 
5.2 
5.2 

5.1 
5.0 
5.1 
5.2 
5.2 

5.2 
5.0 
5.0 
4.9 

4.8 

4.5 
4.6 
4.0 
4.4 
4.6 

4.5 
5.2 
4.8 
5.0 
4.5 

4.5 
5.0 
4.7 
4.8 
4.4 

7.0 
10.0 
14.5 
18.6 
22.4 

25.3 
26.4 
26.6 
26.4 
25.4 

24.0 
22.6 
20.4 
18.2 
16.8 

16.2 
15.9 
15.5 
14.9 
14.0 

13.1 
12.6 
12.0 
11.4 
10.0 

9.8 
10.2 
10.6 
9.8 
9.6 

8.8 
8.7 
8.0 
8.4 
7.7 

8.0 
7.6 
7.9 
7.8 
7.6 

7.4 
7.3 
7.2 
7.2 
7.2 

7.2 
7.0 
7.2 
7.0 
7.1 

7.1 
7.0 
6.8 
6.6 
6.8 

6.6 
6.7 
6.7 
6.4 
6.6 
6.3 

6.4 
6.3 
6.4 
6.5 
6.6 

6.6 
6.8 
6.5 
6.4 
6.4 

6.2 
6.2 
6.1 
6.0 

5.8 

6.6 
5.4 
5.3 
5.4 
6.4 

6.4 
5.3 
6.4 
5.3 
5.4 

5.2 
5.1 
5.0 
6.0 
6.0 

6.2 
5.3 
5.1 
5.0 
4.0 

4.8 
4.7 
4.8 
5.1 
6.2 

6.8 
7.1 
7.0 
6.8 
6.5 

6.2 
6.0 
5.8 
5.6 
5.4 

5.3 
5.2 
4.9 
4.6 
4.6 

4.6 
4.6 
4.4 
4.4 

4.5 
4.8 

5.0 
5.1 
4.8 
4.8 
4.7 

4.6 
4.4 
4.4 
4.4 
4.2 

4.1 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.3 
4.4 

4.4 

4.3 
4.3 
4.6 
5.0 

5.4 
6.6 
5.6 
5.6 
5.5 
5.2 

4.9 

2 

4.8 

3 

3.0 

4.6 

4 

4.4 

4.4 

5 

4.3 

6 

4.S 

7 

5.2 

3.2 

4.1 

8 

4.0 

0 

4.0 

10 

4.S 

11 

5.6 

4.3 

5.3 

12 

6.0 

13 

6.6 

14 

4.8 

6.5 

15 

3.0 

6.4 

16 

6.3 

17 

6.6 

18 

4.1 

6.9 

19 

7.0 

20 

3.1 

6.8 

21 

4.7 

6.5 

22 

3.5 

6.1 

23 

5.7 

24 

5.4 

25 

3.9 

5.2 

26 

5.0 

27 

4.8 

28 

4.6 

4.6 

29 

5.4 
5.1 
5.8 

4.4 

30 

3.5 

4.3 

31 

Note.— Discharge  relation  affected  by  ice  about  Nov.  19, 1912,  to  Apr.  12, 1913. 
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Mly  distfiargej  in  aeeond-feet,  of  Red  River  at  Grand  Forks,  N,  Dak.,  for  the  year  ending 

Sept,  SO,  191S. 


Day. 

Oct 

Nov. 

Deo. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 : 

2,520 
2.410 
2.310 
2,150 
1,900 

1,700 
1,520 
1,430 
1,300 
1,340 

1.280 
1,210 
1.000 
1.050 
1,010 

040 
905 
940 
906 
906 

885 
854 
912 
998 
1,060 

1,070 
1,080 
1.100 
1.110 
1,130 
1,110 

1,150 

1,110 

962 

902 

962 

926 
800 
926 
962 
962 

962 
800 
890 
855 
820 

719 
752 
600 

2,690 
2,530 
2,150 
2,370 
2,000 

2,150 
1,950 
2,100 
2,060 
1,950 

1,850 
1,810 
1,760 
1,760 
1,760 

1,760 
1,670 
1.760 
1,670 
1,720 

1,720 
1,670 
1,590 
1.500 
1,590 

1,500 
1,540 
1,540 
1,420 
1,500 
1,380 

1,420 
1,380 
1,420 
1,460 
1,500 

1,500 
1,590 
1.460 
1,420 
1,420 

1,340 
1,340 
1,300 
1,260 
1,180 

1,110 
1,030 
998 
1.030 
1,030 

1,030 
998 

1,030 
998 

1,030 

962 
926 
890 
890 
890 

962 
998 
926 
890 
855 

820 
786 
820 
926 
1,340 

1,590 
1,720 
1,670 
1,590 
1,460 

1,340 
1.260 
1,180 
1,110 
1,080 

998 
962 
855 
752 
752 

752 
752 
686 
686 
719 
820 

890 
926 
820 
820 
786 

752 
686 
686 
686 
622 

501 
560 
560 
560 
560 

560 
560 
660 
654 
686 

688 
654 
654 
752 
890 

1,030 
1,110 
1.110 
1,110 
1,070 
962 

855 

J 

820 

3 

752 

4 

686 

6 J... 



654 

6 

622 

7 

591 

8 

560 

9 

560 

10 

654 

11 

998 

12 

1.260 

13 

11,200 
9,260 
8,080 

7,610 
7,370 
7.070 
6,630 
5,980 

5,350 
5,010 
4,600 
4.200 
3,300 

3,180 
3,430 
3,680 
3,180 
3,050 

1,500 

14    .  .. 

1,460 

15 

1,420 

16 

1,380 

17 

1,500 

18 

1,630 

19 

1,670 

ao 

1,590 

n 

1,460 

22 

1,300 

23 

1,150 

24 

1,030 

25 

962 

26 

890 

27 

820 

28 

752 

29 

686 

30 

654 

31 

Note.— Dl9chan?e  detennlned  from  two  curves,  the  first  applicable  from  Oct.  1-20, 1912,  and  well  de- 
fined above  1,000  second-feet  and  fairly  well  defined  between  600  and  1,000  second-feet;  the  second  applicable 
from  Nov.  1  to  18, 1912,  and  Apr.  13  to  Sept.  30, 1913,  and  well  denned  above  800  second-feet.  Shifting- 
ehannel  method  used  from  Oct.  21  to  31, 1912.  Mean  discharge  for  periods  affected  by  Ice  estimated  from 
discharge  measurements,  obswer's  notes,  and  weather  reports,  as  follows:  Nov.  10-30,  650  second-feet; 
Dec.  1-^1, 1912,  422  second-feet;  Jan.  1^1. 1913, 318  second-feet;  Teb.  1-28,  233  second-feet;  Mar.  1-31,  282 
Mcond-feet:  and  Apr.  1-12,  9,140  second-feet.  Discharge  Nov.  1-18,  1912,  differs  from  that  published  in 
Water  Supply  Paper  325  on  account  of  a  revision  of  the  rating  curve. 

Monthly  discharge  of  Red  River  at  Orand  Forks,  N.  Dak.,  for  the  year  ending  Sept.  SO, 

191S. 


Month. 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

2,520 
1,150 

864 

1,300 

802 

422 

318 

233 

282 

7,060 

1,820 

1,190 

1,030 

760 

1,030 

B. 

Novttnber        

B. 

Deoember                                                                  

C. 

Jannanr       .               . .   . . ^ . . x 

C. 

Feb^:: 

C. 

ifarS^   :::::::::::: :::::::::::::::::::::::::::::::::::... 

C. 

April 

C. 

M^.;:  I:::::::::::::::.:::::::::::::::;:::::::::::::.:::.... 

2,590 
1,590 
1,720 
1,110 
1,670 

1,380 
800 
686 
660 
560 

A. 

June 

A. 

July 

A. 

August 

B. 

A. 

The  year ^ 

1.350 
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SURFACE  WATER  SUPPLY,  1913,  PART  V. 


WILD  BICE  RIVER  AT  TWIN   VALLEY,   MINN. 

Location. — ^At  the  highway  bridge  at  Twin  Valley,  2  miles  above  the  nearest  tribu- 
tary, which  enters  at  Heiberg. 

Records  available.— June  30,  1909,  to  September  30,  1913. 

Drainage  area. — 805  square  miles. 

Oage. — ^Vertical  staff;  read  morning  and  evening,  to  half-tenths.  « Limits  of  use: 
Hundredths  below  5.0,  half-tenths  from  5.0  to  6.5  and  tenths  above  6.5  feet. 

Channel  and  control. — ^Practically  permanent.  The  river  overflows  at  a  stage  of 
12  feet  on  the  gage  and  covers  an  area  several  hundred  feet  wide. 

Discharge  measurements. — ^Made  from  the  bridge  except  at  extreme  low  sUgee, 
when  they  are  made  at  a  wading  station. 

Floods. — ^An  exceptionally  severe  flood  occurred  in  July,  1909,  which  overflowed 
the  lower  part  of  the  valley  and  wrecked  the  power  dam  at  Faith  by  cutting  around 
the  end  and  greatly  increasing  the  width  of  the  channel.  The  maximum  stage 
of  the  flood  at  Twin  Valley  was  20  feet  and  the  discharge  about  9,200  second-feet. 

Regulation. — ^There  is  a  dam  across  the  river  at  Heibeig,  but  the  highest  point 
affected  by  the  backwater  is  more  than  a  mile  below  Twin  Valley.  Discharge  at 
the  station  is  affected  by  the  storage  created  by  the  dams  at  the  lower  end  of 
Lower  Rice  Lake  and  at  the  outlet  of  Twin  Lakes. 

Discharge  measurerrterUs  of  Wild  Rice  River  at  Tuin  Valley,  Minn.,  during  the  year  ending 

Sept.  SO,  1913. 


Date. 

Made  by— 

Gage 
height. 

DIs- 
charge. 

Date. 

Madeby- 

Gace 
height. 

Dis- 
charge. 

Dec.  24 
Feb.    9 

W.  B.  Stevenson 

E.  J.  Budge 

Feet. 

a6.23 

aS.  80 

6.30 

Sec-ft. 
16.3 
10.4 
332 

Sept.   6 

W.  B.  Stevenson 

do 

Feet. 
ft5.48 

Set.-ft. 
56.6 
101 

Apr.  12 

do 

a  Complete  ice  cover. 
h  Measurement  made 
water  from  a  log  jam  100  feet  below  gage. 

Daily  gage  height,  in  feet,  of  Wild  Rice  River  at  Twin  Valley,  Minn.,  for  the  year  ending 


h  Measurement  made  by  wading  at  a  section  200  feet  below  gage.    Discharge  relation  affected  by  back 
•    ' Ofeef  ^  ' 


Sept.  SO,  191S. 
[Axel  Johnson,  observer.] 


Day. 

Oct. 

5.4 

5.3 

6.26 

5.15 

5.1 

5.1 

6.1 

5.0 

4.90 

4.90 

4.90 
4.90 
4.90 
4.90 
4.80 

4.80 
6.0 
6.05 
5.9 
6.9 

6.9 
5.9 
5.9 
6.9 
6.8 

6.7 

5.6 

5.6 

5.55 

5.5 

5.4 

Nov. 
1 

6.3 

5.25 

5.25 

5.2 

6.2 

5.2 
5.2 
6.2 
5.2 
6.0 

4.90 
4.86 
4.80 
4.70 
4.70 

4.70 
4.80 
4.80 
4.70 
4.60 

4.70 
4.70 
4.60 
4.65 
4.70 

4.90 

4.90 

6.1 

6.15 

4.70 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

8.8 
9.5 
9.4 
9.0 
8.1 

7.6 
7.3 
6.8 
6.6 
6.5 

6.4 

6.36 

6.2 

6.2 

5.95 

6.8 
6.7 
5.8 
6.5 
5.6 

6.6 
6.4 
6.9 
6.1 
6.85 

5.65 

5.6 

5.46 

5.3 

5.4 

May. 

June. 

July. 

5.0 

4.90 

4.90 

4.90 

4.82 

4.80 
4.80 
4.80 
4.80 
4.80 

4.80 
4.72 
4.80 
4.88 
4.92 

4.90 
4.90 
4.90 
4.78 
4.68 

4.70 
4.70 
4.70 
4.70 
4.85 

5.7 
6.3 
6.6 
6.4 
6.4 
6.4 

Aug. 

6.5 
6.5 
6.4 
6.3 
6.15 

6.0 
6.0 
6.9 

5.8 
6.8 

5.8 
5.7 
5.6 
5.6 
5.6 

5.4 
5.8 
6.4 
5.4 
6.4 

5.3 
6.2 
6.1 
5.0 
4.90 

4.80 
4.90 
4.95 
4.80 
4.70 
4.50 

Sept 

1 

5.3 
5.2 
5.2 
5.2 
6.35 

6.3 

6.3 

6.15 

6.1 

5.2 

6.2 

5.16 

6.1 

5.1 

6.1 

6.3 

6.4 

5.25 

6.1 

5.1 

5.15 

5.1 

6.1 

5.1 

5.06 

4.02 

6.45 

5.7 

6.7 

6.6 

6.16 

6.6 
6.45 
6.6 
6.6 
6.8 

6.7 
6.6 
6.6 
6.5 
6.5 

6.45 

6.6 

6.1 

6.75 

6.1 

6.15 
6.2 
6.25 
6.25 
6.3 

6.3 

6.06 

6.0 

6.06 

5.9 

6.9 
6.86 
6.6 
6.25 
5.1 

4.50 

2 

4.^ 

3 

5.6 

4.90 

4 

6.46 

b.(& 

6 

5.25 

6 

6.45 

5.1 

7 

5.4 

8 

5.0 

9 

5.0 

5.3 

10 

5.65 

7.0 

5.5 

11 

5.4 

12 

5.45 

13 

5.4 

14 

6.66 

5.2 

16 

5.1 

16 

6.1 

5.1 

17 

5.65 

5.95 
4.60 

6.2 

18 

5.2 

19 

5.1 

20 

6.75 

5.0 

21 

4.90 

22 

4.^ 

23 

5.2 
5.2 

4.W 

24 

6.55 

5.65 

4.  SO 

25 

4.  SO 

26 

4.90 

27 

6.35 

4.90 

28 

4.90 

29 

4.90 

30 

5.2 

4.90 

31 

8.0 

Note.— Discharge  relation  affected  by  ice  about  Nov.  17, 1912,  to  Mar.  30, 1913,  and  by  backwater  from 
logs  about  July  28  to  Sept.  30. 
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Daily  discharge,  in  second-feet,  of  Wild  Rice  River  at  Twin  Valley,  Minn.,  far  the  year 

ending  Sept.  SO,  1913. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Ang. 

Sept. 

1 

168 
148 
138 
120 
110 

110 
110 
92 
75 
76 

75 
75 
75 
75 
50 

59 
92 
307 
272 
272 

272 
272 
272 
272 
250 

228 
208 
208 
198 
188 
168 

148 
138 
138 
129 
129 

129 
129 
120 
129 
92 

75 
67 
59 
44 
44 

44 

1,250 
1,560 
1,520 
1,340 
055 

766 
639 
464 
405 
378 

352 
340 
303 
303 
247 

216 
105 
215 
158 
158 

158 
140 
236 
280 
226 

186 
158 
149 
123 
140 

123 
106 
106 
106 
132 

123 
123 
98 
90 
106 

106 
98 
90 
90 
90 

123 
140 
114 
90 
90 

98 
90 
90 
00 
82 

64 
149 
195 
196 
176 
292 

405 
365 
405 
405 
464 

434 
405 
405 

378 
378 

365 
3''8 
280 
206 
280 

292 
303 
315 
315 
327 

327 
260 
258 
260 
236 

236 
226 
158 
114 
00 

76 
61 
61 
61 
51 

48 
48 
48 
48 
48 

48 
38 
48 
68 
64 

61 
61 
61 
46 
34 

36 
36 
36 
36 
64 

196 
208 
2^ 
218 
218 
218 

233 
233 
218 
203 
182 

161 
161 
148 
135 
135 

136 
122 
110 
110 
110 

86 
135 
86 
86 
86 

75 
64 

SI 

37 

80 
37 
41 
30 
23 
12 

12 

2 



30 

3 

37 

4 

60 

5 

70 

6 

64 

7 

86 

8 

45 

0 

75 

10 

98 

11      .  . 



86 

12 

92 

13 

86 

14 

64 

15 

54 

16 

54 

17 

64 

18 

64 

19..     . 

54 

20 

45 

21 

37 

22.  . 

30 

23 

30 

24...                ..J 

30 

25 

30 

26 

37 

27 

37 

28 

37 

29 

37 

30 

37 

31 

Note.— Daily  discharge  Oct.  1  to  Nov.  16, 1912,  and  Apr.  1  to  July  26. 1913,  computed  from  two  toirly  well 
defined  rating  curves.  About  July  2K,  1913,  log  driving  was  attempted  and  on  account  of  the  low  stage  logs 
lodged  along  the  shores  of  the  channel  causing  backwater  at  the  gage.  The  logs  remained  in  the  channel 
throughout  the  remainder  of  the  year.  Daily  discharge  July  27  to  Sept.  30. 1913,  computed  from  a  fairly 
well  defUied  rating  curve  based  on  five  discharge  measurements  made  during  1913  and  1914.  Discharge 
estimated,  because  of  ice,  from  gage  heights,  observer's  notes,  two  discharge  measivements,  and  climatic 
records,  as  follows:  Nov.  17-30, 30  second-feet:  Dec.  1-31, 19  second-feet:  Jan.  1-15, 15  second-feet;  Jan.  16- 
31, 10  second-feet;  Feb.  1-15, 8  second-feet;  Feb.  16-28, 10  seoond-feet;  Mar.  1-15, 26  seoond-feet;  and  Mar. 
16-31 ,  54  second-feet.  A  study  of  the  rainfall  records  and  a  comparison  of  the  flow  of  Wild  Rice  River  at 
Twin  Valley  with  the  flow  of  Clearwater  River  at  Red  Lake  Falls,  indicate  that  the  discharge  relation  was 
probably  affected  by  backwater  during  June,  1913.  Estimates  of  flow  for  this  month  should  therefore  be 
used  with  cautton. 

Monthly  discharge  of  Wild  Rice  River  at  Twin  Valley,  Minn.,  for  the  year  ending  Sept.  SO, 

1913. 


Month. 

Accu- 

Maximum. 

Minimum. 

Mean. 

163 

68.1 

19 

12 
9 

40 
452 
118 
310 

82.8 
107 

62.1 

racy. 

October 

307 
148 

50 

B. 

November 

C. 

December 

D. 

January 

D. 

February 

D. 

March... 

D. 

April 

1,560 
292 
464 
248 
233 
98 

123 
64 
90 
34 
12 
12 

B. 

}^:::^::::::::::.^:::"::^. ::.::::....:::.:::::. ::::::::: 

B. 

June 

D. 

July 

B. 

August 

B. 

September 

B. 

The  year               

1,560 

110 

KoTB.— See  footnote  to  table  of  daily  discbarge. 
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SURFACE  WATER  SUPPLY,  1913,  PART  V. 


BED  LAKE  BIVEB  AT  THIEF  BIYEB  FALLS,   lONN. 

Location* — One-thiid  mile  below  the  dam  at  Thief  River  Falls,  and  a  mile  or  more 
below  the  mouth  of  Thief  River. 

BecordB  available.— July  2, 1909,  to  September  30,  1913. 

Draina^  area.— 3,430  square  miles. 

Gage. — Vertical  and  inclined  staff;  read  daily,  morning  and  evening,  to  half-tenths. 
Limits  of  use:  Hundredths  below  4.0,  half-tenths  from  4.0  to  5.0,  and  tenths 
above  5.0  feet.  On  September  5,  1913,  the  gage  was  chocked  with  level  and 
the  inclined  section  (4.6-14.0  feet)  found  to  be  in  error  by  amounts  varying  from 
O.Ol  to  0.15  foot.  As  nothing  is  known  as  to  the  probable  time  when  these  errors 
entered  into  the  gage  readings,  the  daily  gage  heights  and  the  gage  heights  of 
discharge  measurements  prior  to  September  5,  1913,  are  published  as  observed. 
On  September  5,  1913,  the  inclined  section  was  rebuilt.  All  gage  heights  sub- 
sequent to  this  date  refer  to  the  original  gage  datum. 

Channel  and  control. — Channel  practically  permanent.  The  control  is  changed 
temporarily  by  log  jams  that  form  below. 

Discharge  measurements. — ^Made  from  a  car  and  cable  at  the  gage. 

Winter  flow. — ^The  river  is  frozen  over  from  the  latter  part  of  November  to  the  first 
of  April,  and  measurements  are  made  through  the  ice  to  determine  the  winter 
flow. 

Regulation. — A  short  distance  above  the  station  is  the  dam  used  by  the  Hansen  k 
Barzen  Milling  Co.  and  the  city  lighting  plant.  The  fluctuating  loads  on  the 
turbines,  produced  by  the  operation  of  the  lighting  plant  at  night  and  of  the  mill 
chiefly  during  the  day  time,  cause  fluctuations  in  the  river  stage  below  the  dam. 

Accuracy. — Logs  floated  down  the  river  may  jam  below  the  station  and  cause  back- 
water. Conditions  at  this  station  are  not  satisfactory  and  similar  conditions  exist 
at  all  points  on  the  upper  river.  Therefore,  the  records  can  not  be  considered 
better  than  fair. 


Discharge  measurements  of  Red  Lake  River  at  Thief  River  Falls,  Minn.,  during  the  year 

ending  Sept.  SO,  191S. 


Date. 

Made  by- 

Gage 
height. 

Dis- 
charge. 

Date. 

Madeby- 

heigit 

Db- 
charge. 

Nov  14 

W.  B.  Stevenson. 

do 

E  J.  Budge 

Feet. 
4.01 
3.43 
6.55 
7.72 
4.68 

o25 

6  183 

c 1,960 

468 

Aug.  14 
15 
22 

Sept.   5 

R.  F,  nhi^milw 

Feet. 
3.87 
3.88 
3.95 

<i4.05 

""•& 

Dec.  22 
Feb    11 

do 

do 

W.  B.Stevenson. 

223 
215 

Apr.^» 

do 

W.  B.  Stevenson 

210 

a  Partial  ice  cover. 
6  Complete  ice  cover. 


e  No  ice  passing;  considerable  Ice  above  dam. 
d  New  inoUned  gage. 
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Daify  gage  height,  in/eet,  of  Red  Lake  River  at  Thief  River  Fatts,  Minn.Jor  the  year  ending 

Sept,  SO,  1913, 
IC  P.  Qubt,  obaerver.l 


D*y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Bfar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

4.56 

4.6 

4.35 

4.4 

4.35 

4.15 

4.45 

4.4 

4.4 

4.35 

4.35 

4.3 

4.0 

4,35 

4.25 

4.15 

4.2 

4.2 

4.15 

3.8 

4.3 
4.3 
4.2 
4.2 
4.2 

4.4 

4.0 

4.3 

4.3 

4.45 

4.4 

4.45 

4.05 

3.75 

4.5 

4.S5 

4.35 

4.2 

4.35 

4.4 

3.96 

4.5 
4.45 
4.45 
4.46 
4.4 

4.2 
3.6 
4.3 
4.4 
4.3 

4.4 
4.4 
4.4 
3.2 
4.16 

4.3 

4.3 

4.1 

4.25 

4.26 

3.66 

4.4 

4  4 

4.25 

4.3 

4.2 

4.25 

3.56 

4.6 

4.48 

4.66 
4.6 
4.6 
4.25 

6.3 

6.8 
7.8 
8.7 
9.7 
10.8 
9.4 
9.0 
7.8 
7.0 

7.3 
7.1 
7.1 
7.2 
7.5 

7.2 
6.7 
6.4 
6.0 
5.6 

5.4 
6.2 
5.1 
5.0 
4.7 

4.9 
4.3 
4.4 

4.8 
4.7 

4.7 
4.7 

4.8 
4.6 
4.75 

4.76 

4.65 

4.7 

4.75 

4.7 

4.6 

4.75 

4.7 

4.7 

4.75 

4.7 

4.7 
4.55 
4.65 
4.6 

4.4 
4.4 

4.5 
4.5 
4.15 

4.4 
4.3 
4.4 
4.3 
4.3 
4.4 

4.2 
4.4 
4.3 
4.3 
4.35 

4.4 

4.15 

3.90 

4.3 

4.25 

4.3 

4.35 

4.35 

4.3 

4.05 

4.25 

4.3 

4.25 

4.1 

4.1 

4.1 

3.85 

4.25 

4.25 

4.2 

4.15 
4.2 
4. 15 
3.85 
4.0 

3.7 

3.66 

3.95 

3.70 

3.92 

3.46 
4.15 
4.15 
4.05 
3.05 

3.98 

4.0 

3.70 

3.90 

4.05 

4.15 

4.1 

4.1 

4.1 

3.65 

4.15 

3.95 

4.0 

4.0 

4.1 

4.05 

3.60 

4.15 

4.1 

3.98 

3.95 

3.76 
3.80 
3.45 
3.75 
3.90 

3.85 
3.85 
3.88 
3.75 
3.25 

3.90 
3.92 
3.75 
3.90 
3.66 

3.76 
3.55 
3.98 
3.90 
3.40 

3.75 
3.60 
3.70 
3.45 
4.1 

3.95 
3.92 
3.95 
3.85 
3.85 
3.45 

8.75 

2 

3.90 

3 

3.80 

4 

4.6 

4.1 

4.2 

3.56 

5 

3.68 

6 

3.85 

7 

4.8 

4.6 

4.4 

3.  SO 

8 

3.85 

9 

3.80 

10 

4.6 

3.96 

11 

4.45 

4.4 

4.06 

12 

3.90 

13 

3.88 

14 

4.1 

**4.'6** 

4.2 

3.50 

15 

3.90 

16 

3.85 

17. 

3.82 

18 

4.3 

4.16 

"4*6" 

4.7 

3.82 

19 

4.0 

20 

4.05 

21 

4.4 
3.46 

4.25 

3.45 

22 

4.4 

4.1 

4.0 

2$ 

4.0 

M 

4.3 

4.1 

3.85 

25 

4.6 

4.1 

3.75 

% 

3.96 

27 

4.3 

3.86 

28 

4.16 

4.6 

4.0 

3.66 

29 

3.85 

30 

3.02 

31 

4.3 

3.7 

Nore.- 


-Dbcharge  relation  probably  affected  by  ice  about  Nov.  21, 1912,  to  Apr.  7, 1913. 

Daily  disdutrge,  in  second-feet,  of  Red  Lake  River  at  Thief  River  Falls,  Minn.,  for  the 
year  ending  Sept.  SO,  191 S. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

310 
325 
340 
356 
340 

278 
372 
356 
356 
340 

340 
324 
234 
340 
308 

278 
203 
293 
278 
179 

324 
324 
293 
293 
293 

356 
234 
324 
324 
372 
356 

372 
248 
166 
389 
406 

340 
293 
340 
356 
220 

389 
372 
372 
372 
356 

293 
102 
324 
356 
324 

456 
456 
491 
422 
474 

474 
439 
456 
474 
456 

422 
474 

456 
456 
474 

456 
456 
406 
406 
389 

356 
356 
389 
389 
278 

356 
324 
356 
324 
324 
356 

293 
356 
324 
324 
340 

356 
278 
206 
324 
308 

324 
340 
340 
324 
248 

308 
324 
308 
263 
263 

263 
192 
308 
308 
293 

278 
293 
278 
192 
234 

153 
140 
220 
153 
212 

90 
278 
278 
248 
220 

228 
234 
153 
206 
248 

278 
263 
263 
263 
140 

278 
220 
234 
234 
263 

248 
127 
278 
263 
228 
220 

166 
179 
90 
166 
206 

192 
192 
201 
166 
51 

206 
212 
166 
206 
114 

166 
114 
228 
206 
79 

166 
127 
153 
90 
263 

220 
212 
220 
192 
192' 
90 

166 

2 

206 

3 

179 

4 

114 

5 

116 

6 

156 

7 

78 

8 

3,550 
2,340 
1,660 

1,900 
1,740 
1,740 
1,820 
2,070 

1,820 
1,440 
l,2.'i0 
1,020 
815 

727 
644 
604 
565 
456 

627 
324 
356 
491 
456 

156 

9 

143 

10 

183 

11 

212 

12 

160 

13 

164 

14 

78 

15 

100 

16 

L56 

17 

148 

18 

148 

19 

197 

20 

212 

21 

70 

22 

197 

23 

197 

24 

156 

26 

131 

25 

191 

27 

156 

28 

108 

29 

156 

30 

176 

31 

NoTK.— Daily  discharge  computed  from  two  fairlv  well  defined  rating  curves.  Rating  curve  used  sub- 
seqaoit  to  Sept  4, 1913,  is  referred  to  the  new  gage  installed  Sept.  6, 1913.  See  "  Qage"  m  station  descrip- 
tkn.  Discharge  estimated,  because  of  ice,  from  gage  heights,  observ«'*s  notes,  two  discharge  measure- 
ments, and  climatic  records,  as  follows:  Nov.  21-30, 200  second-feet;  Dec.  1, 1912,  to  Jan.  15, 1913, 125  seo- 
oul-feet:  Jan.  16-31,  60  secood-feet;  Feb.  1-15,  70  second-feet;  Feb.  16-28,  100  second-feet;  Mar.  1-15.  80 
ncond-feet;  Mar.  16-31,  77  second-feet;  and  Apr.  1-7,  1,830  second-feet.  See  "Accuracy'*  in  statioo 
description. 
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SUBPACE  WATER  SUPPLY,  1013,  PABT  V. 


Monthly  dMiarge  of  Red  Lake  River  at  Tkief  River  FaU$,  Minn,,  for  CAe  year  ending 

Sept,  SO,  1913, 


Month. 

AOCQ- 

Mhiimom. 

Mean. 

ney. 

October 

372 

406 

1T9 

314 

280 

125 

86 

84 

78 

1,370 

413 

293 

221 

160 

156 

B- 

November*  • 

C. 

Jamiwy. r- 

T) 

Fehniary , ,,,-,..,-., - 

D. 

March 

n 

April 

c. 

i^:::::::::::::::::.::::. .:::...:.: 

356 
278 
263 
212 

278 
192 

go 

B. 

June 

B. 

July 

B. 

August 

B. 

September 

B. 

The  year 

298 

BED  LAKE  BIYEB  AT  CBOOKSTON,   MINN. 

Location. — At  new  Sampson's  Addition  highway  bridge  in  CrookBton,  leee  than  one- 
fourth  mile  below  the  dam  and  power  house  of  the  Crookston  Waterworks,  Power 
&  Light  Co. ;  no  tributaries  within  several  miles. 

Records  available.— May  19,  1901,  to  September  30,  1913. 

Drainage  area. — 5,320  square  miles. 

Oage. — Automatic  gage  installed  in  September,  1911,  replacing  the  chain  gage  which 
was  attached  to  the  new  Sampson's  Addition  bridge  July  1,  1909.  The  chain 
gage  was  set  to  read  the  same  as  the  original  gage  which  was  fastened  to  the  bridge 
20  rods  above.  A  vertical  staff  near  the  automatic  reads  to  the  same  datum  as  the 
gages  previously  used. 

Channel  and  control. — Changes  slightly  from  year  to  year. 

Discharge  measurements. — Made  from  new  bridge. 

Winter  flow. — During  the  winter  of  1912  and  1913  the  flow  in  the  river  was  so  smal 
that  there  was  a  greater  effect  on  the  dischaige,  expressed  in  per  cent,  due  to  the 
retardation  of  the  velocity  by  ice,  than  would  ordinarily  occur.  Estimates  of 
dischaige  during  the  winter  period  are  therefore  not  as  accurate  as  might  ordinarily 
be  expected. 

Accuracy. — ^The  operation  of  the  power  plant  causes  fluctuations  in  the  water  surface 
at  the  station,  but  the  use  of  the  automatic  gage  should  give  good  results. 

Discharge  measurements  of  Red  Lake  River  at  Crookston,  Minn,,  during  the  year  ending 

Sept.  SO,  1913, 


Date. 

Made  by- 

Gaee 
height. 

Dis- 
charge. 

Date. 

Madeby- 

hel^ 

Di*. 
dutfge. 

Oct.     1 
Deo.  23 
Jan.   18 

W.B.Stevenson. 

do 

E.J.  Budge. 

Feel. 
6.18 
4.57 
3.20 
3.43 
4.26 
9.50 
9.00 

Sec.-ft. 

1,650 

a438 

180 

a93 

a  249 

ft  4,600 

4,070 

May    3 

6 

6 

20 

Aug.  12 

Sept.   6 

Ole  Christianson 

do 

do 

do 

E.  F.  Chandler. 

FeH. 
5.02 
6.16 
6.36 
4.49 
3.35 
3.23 

i.oao 

1,830 

1,910 

735 

967 

18 
Feb.    8 

do 

do 

Budjze  &  Christianson.. 

Apr.  12 
H 

W.  B.  Stevenson. 

18S 

under  C4 

smplete  ic 

e  cover. 

b  No  ice  numt 

n«. 
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BaUy  gage  height^  <n  feet,  of  Red  Lake  River  at  Crookston,  Minn.,  for  the  year  ending 

Sept.  SO,  191S. 

[J.  H.  Wallace,  observer.] 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

M^. 

Apr. 

May. 

June. 

July 

Aug. 

Sept 

1 

8.2 
0.0 
5.6 

3.8 

3.75 

3.6 

3.65 

3.6 

3.7 

3.65 

3.7 

3.7 

3.6 

3.7 
3.7 
8.7 

'*i*85* 

3.8 
3.6 
8.7 

3.75 
3.5 
3.35 

3.25 
2.87 
2.86 
3.45 
3.6 

'i*46' 
3.45 
3.20 
3.8 

3.83 
3.83 
4.10 

**i'72" 
8.66 

3.44 

3.57 
3.78 
3.85 
3.74 
3.58 

3.13 
3.00 
3.19 
3.32 
3.62 

3.76 
3.60 
3.59 
3.73 
3.84 

4.18 
3.39 
3.62 
3.58 
3.56 

3.53 
3.66 
3.95 
3.62 
3.75 

3.60 
3.62 
3.52 
3.84 
4.24 
4.35 

6.65 
8.66 

11.3 

13.6 

14.3 

15.5 
14.8 
12.4 
11.8 

ia4 

10.8 
9.5 
9.1 
8.7 
9.1 

9.5 
9.0 
8.4 
9.0 
7.2 

7.2 
6.6 
6.2 
6.9 
5.7 

'*6.'85* 
6.85 
5.4 
4.45 

5.35 
4.40 
5.35 
4.07 
5.4 

4.22 

5.0 

4.79 

4.60 

4.73 

4.59 
4.73 
4.59 
4.63 
4.61 

4.36 
4.56 
4.54 
4.67 
4.54 

4.37 
3.94 
4.02 
3.79 
3.99 

3.81 
3.93 
4.15 
3.79 
3.94 
4.11 

3.92 
4.38 
4.03 

'i'87* 

3.74 
3.84 
3.71 
4.01 
3.65 

3.65 
3.66 
3.58 
3.62 
3.43 

8.71 

'3.63* 
3.66 
3.76 

3.87 
3.62 
3.36 
3.20 
3.26 

3.42 
3.76 
3.45 
3.30 
3.24 

3.29 
3.43 
3.43 
3.56 
3.22 

3.41 
3.32 
8.17 
3.23 
3.16 

3.29 
3.24 
3.32 
3.19 
8.26 

3.64 
3.62 
3.79 
3.86 
3.74 

3.66 
3.42 
3.36 
3.44 
3.62 

3.23 
3.42 
3.46 
3.41 
3.36 
4.04 

3.60 
3.39 
3.35 
3.06 
3.16 

■*i*8i' 

3.42 
3.30 

3.34 
3.60 
3.62 
3.26 
3.16 

'*3.*62* 
3.13 
3.14 

3.07 
3.14 
3.46 
3.15 
3.22 
3.16 

3.06 

J 

3.22 

3 

3.10 

4 

3.22 

5 

4.8 

4.6 
4.9 
4.6 
4.6 
4.4 

4.3 
4.4 

a.9 

4.3 
4.1 

4.3 
4.0 
4.6 
4.0 
3.65 

3.75 

3.8 

3.6 

3.7 

3.86 

8.7 

3.6 

3.66 

3.65 

3.7 

3.8 

3.38 

6 

3.25 

7   

3.40 

8 

3.25 
3.45 
3.6 

3.15 
3.45 
3.8 
3.0 
3.46 

3.25 
3.25 
3.55 
3.35 
3.1 

3.4 

3.4 

3.7 

3.55 

3.6 

4.0 

3.7 

3.65 

3.8 

3.85 

3.65 

3.42 

9 

3.34 

10 

3.32 

11 

3.64 

12 

3.61 

13 

3.55 

14 

3.75 

16 

3.72 

16. 

3.62 

17 

3.60 

18. 

3.63 

19 

3.42 

ao 

3.66 

a 

3.62 
3.44 
3.68 
3.63 
3.65 

3.30 
3.24 
4.02 
3.38 
3.72 

3.61 
3.40 
3.40 

3.62 

n 

3.32 

28 

3.32 

24 

3.40 

25 

3.60 

26 

3  28 

27 

3.26 

28 

3  06 

20 

3.06 

30 

3.22 

81 

NoTB.— Discharge  relation  affected  by  ice  about  Nov.  16, 1912,  to  Apr.  7, 1913. 
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SURFACE  WATER  SUPPLY,  1913,  PART  V. 


Daily  diickarge^  in  iecond-fut,  of  Red  Lake  River  at  Croohetan,  Minn,,  for  the  year  ending 

Sept.  SO,  1913. 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

1,720 

1,500 

1,350 

al,100 

910 

1 
760 
965 
810 
810 
715 

670 
715 
502 
670 
580 

670 
540 
810 
540 
412 

448 
466 
395 
430 

484 

430 
395 
412 
412 
430 
466 

466 
448 
395 
412 
395 

430 
412 
430 
430 
305 

430 

430 

430 

O450 

484 

1,230 
690 

1,230 
631 

1,260 

602 
1,020 
900 
844 
866 

790 
866 
790 
812 
800 

6'»0 
7^ 
762 
834 
762 

675 
4*^ 
608 
409 
495 

417 

468 
568 
409 
473 
550 

464 

680 

513 

o478 

442 

389 
430 
877 
504 
354 

354 
358 
328 
306 
276 

sn 

1362 
346 
358 
393 

442 
343 
248 
200 
219 

272 
397 
282 
262 
213 

229 
275 
275 
321 
206 

268 
239 
191 
210 

188 

229 

213 
239 
197 
219 

313 
306 
409 
438 
389 

321 
272 
248 
2^9 
306 

210 
272 
285 
268 
252 
517 

299 

262 
248 
166 

188 

**4i7* 
272 
232 

245 
335 
306 
219 
188 

«240 

o292 

343 

180 

183 

163 
183 
285 
186 
206 
188 

161 

2 

206 

3 

171 

4 

206 

6 

258 

6 

216 

7 

26S 

8 

6,920 
6,410 
6,240 

6,5-^ 
4,480 
4,ltO 
3,810 

4;i^ 

4,480 
4,060 
3,600 
4,060 
2,560 

2,560 
2,100 
1,800 
1,590 
1,460 

al,610 

1,560 

1,560 

1,260 

715 

272 

9 

245 

10 

239 

11 

350 

12 

330 

13 

317 

14 

393 

15 

381 

16 

343 

17 

335 

18 

346 

19 

272 

20 

321 

21 

343 

22 

239 

23 

239 

24 

265 

26 

299 

26 

219 

27 

219 

28 

158 

29 

161 

30 

206 

31 

o  Discharge  estimated. 

Note.— Daily  discharge  Oct.  1  to  Not.  15, 1912,  computed  from  a  foirly  well  defined  rating  curve.  Dis- 
charge Apr.  8  to  Sept.  30, 1913,  computed  from  a  rating  curve  well  defined  between  155  and  6,580  second-feet 
(gage  hegnts  3.0  and  12.0  feet),  and  (airlv  well  defined  beyond  those  points. 

Discharge  estimated,  because  of  ice,  from  gage  heights,  observer's  notes,  four  discharge  measuremmts. 
and  climatic  records,  as  follows:  Nov.  16-30.  295  second-feet;  Dec.  1-31,  165  second-feet;  Jan.  1-15.  145 
second-feet;  Jan.  16-31. 130  second-feet:  Feb.  1-15, 130  second-feet;  Feb.  16-28, 120  second-feet;  Mar.  1-15, 
115  second-feet;  Mar.  16-31,  120  seoond-feet;  and  Apr.  1-7,  3,560  second-feet.  Discharge  Aug.  6-12, 1913, 
estimated  300  second-feet. 

Monthly  discharge  of  Red  Lake  River  at  Croolston,  Minn,,  for  the  year  ending  Sept.  SO, 

191S. 


Month. 

Discharge  in  seoond-fieet 

Acco- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

1,720 

484 

395 

697 
362 
165 
137 
125 
118 
3,350 
725 
366 
277 
256 
266 

B. 

November 

0. 

December 

C 

January 

D. 

Febnuupy 

D. 

March 

D. 

April 

C. 

May.:::::::::::::::::::::::::::::::  :::::::  :::::::::::..::::: 

1,260 
680 
517 

409 
200 
188 

A. 

June 

B. 

July 

B. 

August 

B. 

September 

393 

158 

C. 

The  year x 

568 
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THIEF  BIVEB  NEAB  THIEF  BIYEB  FALLS,  BONN. 

Location.— In  sec.  3,  T.  154  N.,  R.  43  W.,  at  the  Drybrooke  ford,  6  milee  north  of  Thief 
River  Falls.  The  nearest  tributary  is  the  outlet  of  Mud  Lake,  which  enters  Thief 
River  in  the  northeastern  part  of  T.  156  N.,  R.  42.W. 

Records  available.— July  1, 1909,  to  September  30, 1913. 

Drainage  area. — 1,010  square  miles. 

Qage. — Inclined  staff;  read  daily,  morning  and  evening,  to  quarter-tenths.  Limits 
of  use:  Hundredths  below  5.5,  half-tenths  from  5.5  to  6.5,  and  tenths  above  6.5 
feet.  On  September  4,  1913,  the  old  inclined  staff  gage  which  was  in  error  was 
replaced  by  a  new  gage  set  at  the  correct  datum.  See  Water-Supply  Paper  325 
for  the  history  of  the  old  gage.  All  gage  heights  in  the  following  tables  subsequent 
to  December  31,  1912,  refer  to  the  original  gage  datum. 

Channel  and  control. — Practically  permanent. 

Discharge  measurements. — ^Made  by  means  of  a  boat  and  cable  a  short  distance 
below  gage. 

^IHnter  flow. — Determined  by  measurements.  River  frozen  over  from  middle  of 
November  to  first  of  April. 

Regulation.— The  dam  at  Thief  River  Falls,  at  the  mouth  of  Thief  River,  backs  up 
the  water  in  Thief  River  for  several  miles,  but  the  station  is  protected  by  the  rapids 
below  from  the  influence  of  the  dam.  During  1910  and  1911  drainage  work  has 
been  carried  on  extensively  in  Thief  River  basin  and  the  effect  will  be  to  modify 
the  regimen  of  the  river.  The  extremely  low  flow  of  1910  and  1911  was  due  partly 
to  the  holding  back  of  the  run-off  by  temporary  dams  for  use  of  the  floating  dredges 
above  the  station. 

Accuracy.— See  remarks  under  "Gage,"  and  footnote  to  daily-discharge  table. 

Di$diarge  measuremenU  of  TkUf  River  near  TkUf  River  FalU^  Minn,^  during  the  year 

ending  Sept.  SO,  1913, 


Data. 

Madoby- 

Oaee 
he^t. 

Dis- 
charge. 

Date. 

Hade  by— 

Gage 
height. 

Dis- 
charge. 

Dec.  21 

W.  B.  Steyenaon. 

E.J.  Badge 

7.96 

See.-ft. 
a  16.7 
68d5 

Aug.  14 
Sept.   4 

K.  F.  rhwdl4*r.  . 

Feet. 
4.10 
4.00 

See. -ft. 
Clio 

Apr.  10 

W.  B.  Stevenson. 

e7.3 

a  Measurement  made  under  partial  ice  cover. 

t  Ice  not  entirely  out;  some  Ice  running. 

e  Measurement  made  by  wading  at  a  section  100  feet  above  gage. 
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SUEPACB  WATEB  SUPPLY,  1913,  PABT  V. 


Daily  gage  height^  in  feet,  of  Thief  River  near  Thief  River  Falls,  Minn, ,  for  the  year  ending 

Sept.  SO,  191S, 

[H.  J.  Matond,  obswer.] 


Day. 

Oct. 

Nov. 

D«.. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

J 

4.84 
4.73 
4.76 
4.74 
4.66 

4.70 
4.77 
4.76 
4.70 
4.80 

4.75 
4.70 
4.70 
4. 65 
4.63 

4.60 
4.59 
4.32 
4.65 
4.65 

4.73 
4.57 
4.13 
4.38 
5.15 

4.80 
4.55 
4.60 
4.72 
4.67 
4.70 

5.10 
4.80 
4.77 
4.70 
4.65 

4.60 
4.07 
4.75 
4.67 
4.70 

4.70 
4.67 
4.65 
4.65 
4.77 

4.90 
4.77 
4.75 
5.0 
4.65 

4.73 
4.87 
4.77 
4.65 
4.58 

4.62 
4.60 

6.45 
6.65 
8.0 
9.7 
11.0 

13.0 
14.0 
11.0 
9.0 
8.7 

8.0 
8.0 
8.0 
8.0 

8.7 

8.4 
8.0 
7.8 
7.6 
6.9 

6.3 
6.05 
5.95 
5.65 
5.35 

5.36 
5.30 
5.30 
5.40 
6.30 

6.30 
5.20 
5.30 
5.20 
5.15 

5.10 
04.60 
5.45 
5.25 
5.30 

5.15 
6.15 
5.10 
5.15 
5.16 

5.10 
5.10 
5.00 
5.00 
5.00 

5.00 
6.00 
4.96 
4.95 
5.00 

5.00 
5.00 
5.00 
4.90 
4.90 
4.85 

4.75 
4.86 
4.75 
4.70 
4.60 

4.55 
4.65 
4.60 
4.60 
4.65 

4.65 
4.65 
4.60 
4.60 
4.10 

3.75 
4.35 
4.40 
4.40 
4.40 

4.40 
4.35 
4.36 
4.35 
4.60 

4.60 
4.10 
4.88 
4.35 
3.80 

3.75 
3.75 
3.90 
4.05 
4.15 

4.32 
4.2S 
4.52 
4.10 
3.80 

3.95 
4.30 
4.35 
4.42 

4.48 

4.58 
4.58 
4.50 
4.46 
4.38 

4.40 
4.35 
4.28 
3.80 
3.76 

3.66 
3.75 
4.18 
4.18 
4.08 
3.98 

3.95 
4.25 
4.18 
4.06 
3.98 

3.9ft 
3.98 
3.98 
3.98 
3.98 

3.98 
3.98 
4.12 
4.10 
4.10 

4.10 
4.10 
4.06 
4.08 
4.10 

4.08 
4.10 
4.10 
4.06 
4.06 

4.00 
4.00 
4.00 
4.00 
4.05 
4.00 

4.00 

3 

4.00 

3 

4.  OS 

4 

4.00 

5 

4.30 

6 

7 

8 

9               

10 

4.15 

11  

4.10 

13 

4.10 

13 

4.06 

14 

4.02 

15 

4.U 

l(j 

4.18 

17 

4.16 

18 

4.15 

19 

4.10 

20      

4.10 

31     

5.00 

4.10 

22 

4.10 

33      

4.10 

24 

4.14 

26        

4.15 

26        

4.10 

27 

4.10 

28         

4.11 

29    

4.13 

30 

4.12 

31 

a  Gage  height  probably  1  foot  too  low. 

Note.— Discharge  relation  affected  by  ice  about  Nov.  16, 1912,  to  Apr.  10»  1913.    See  '<  Qage"  in 
description. 
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DaUy  dudutrgef  in  second-feet y  of  Thief  River  near  Thief  River  Falls ,  Minn, ,  for  the  year 

ending  Sept.  SO,  1913. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

AUR. 

Sept 

1 

55 
45 
48 
46 
S9 

43 
49 
48 
43 
51 

47 
43 
43 
39 
37 

35 
34 
18 
39 
39 

45 
33 

8.8 
21 
90 

51 
32 
42 
45 
33 
43 

84 
51 
49 
43 
39 

35 
6.9 
47 
41 
43 

43 
41 
39 
39 
49 
• 

159 
134 
134 
134 
122 

110 
0239 
198 
146 
134 

122 
122 
110 
122 
122 

110 
110 

88 
88 
88 

88 
88 
78 
78 
88 

88 
88 
88 
60 
69 
61 

46 
61 
46 
40 
30 

26 
35 
30 
30 
26 

35 
35 
30 
30 
9.7 

2.6 
17 
19 
19 
19 

19 
17 
17 
14 
30 

30 

9.7 
66 
14 

3.4 

2.6 
2.6 
5.2 
8.5 
11 

13 

15 

24 
9.7 
3.4 

6.2 
16 
17 
20 
22 

29 
20 
23 
21 
18 

19 

17 

15 
3.4 
2.6 

1.3 
2.6 

12 

12 
9.2 
6.0 

6.2 

14 

12 
8.6 
6.9 

6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
10 
9.7 
9.7 

9.7 
9.7 
8.5 
9.2 
9.7 

9.2 
9.7 
9.7 
8.5 
8.5 

7.8 
7.3 
7.3 
7.3 
8.5 
7.3 

7.8 

2 

7.3 

3 

8.5 

4                

7.3 

5 

6 

7 

8 

9 

10 

11 

11 

1,000 
1,000 
1,000 
1,000 
1,250 

1,140 

1,000 

935 

865 

622 

437 
864 
336 
252 
172 

lV2 
159 
159 
185 
159 

9.7 

12 

9.7 

U 

8.5 

14 

7.8 

15 

10 

16 

12 

17 

11 

18 

11 

19 

9.7 

20 



9.7 

21 

9.7 

22 

9.7 

23 

9.7 

24 

U 

25 

11 

25 

9.7 

27 

9.7 

28 

10 

29 

10 

30 

10 

31 

a  Estimated. 


NoTB.— Dally  discharge  computed  from  two  fairly  well  defined  rating  curves.   Daily  gage  height  and 

Li- M ^^  used  prior  to  1913  refer  to  the  old  gage,  which  was  sli^tly  in  error.    The  rating  curve 

[Apr.  1  ] ,  1913,  refers  to  the  new  sage.    Discharf^  estimated^  be<»use  of  ice^  from  observer's 


the  ratine  curve  used  prior  to  1913  refer  to  the  old  i 

used  begnming  Apr.  1  ],  1913, refers  to  the  new  sage.    ^un^xroiK^  ^ku^om^.  w%,^^^M^  m»  ms^,  *t ^ua  ww0«»  *«.  o 

notes,  one  dis^iarge  measurement,  and  climatic  records  as  follows:  Nov.  16-30, 22  second-feet;  Dec.  1-31, 

1912, 14  second-feet:  Jan.  1-15, 1913,  13  second-feet;  Jan.  16-31, 8  second-feet;  Feb.  1-15,  6  second-feet; 

Feb.  16-28, 12  seoond-feet;  Mar.  1-15, 6  second-feet;  Mar.  16-31, 8-second-f eet;  and  Apr.  1-10,  750  second- 

fe^t. 


Digitized  by 


Google 


48 


SURFACE  WATER  SUPPLY,  1913,  PART  V. 


Monthly  discharge  of  Thief  River  near  Thief  River  FalU,  Minn.,  for  the  year  ending  Sept. 

30,  WIS. 


Month. 

Discharge  in  seoond-feet 

Aoon- 

Mean. 

pwy. 

October 

90 
84 

8.8 

41.4 
32.7 
14 
10 

9 

7 
657 
112 
26.9 
12.8 

8.47 

9.53 

B 

November 

c 

December 

January . 

piebniary .   ...        

Mftf^h 

April 

C 

iiSy...:::: : : : 

239 
66 
29 
14 

61 
2.6 
1.3 
6.2 

n 

June ,,.--,..- -  -  - 

B 

July 

r 

August 

r 

BoDtembtf 

r 

The  year 

1...^ 

77.9 

1      *^ 

Non.— See  "Accuracy"  in  station  description. 

OLEARWATEB  RIVER  AT  RED  LAKE  FALLS,  MINN. 

Location. — At  Great  Northern  Railway  bridge  at  Red  Lake  Falls,  Minn.,  about  1) 
miles  above  mouth  of  river  and  2  miles  below  nearest  tributary. 

Becords  available.— June  18,  1909,  to  September  30,  1913. 

Drainage  area. — 1,310  square  miles. 

Gage.— Vertical  staff,  installed  September  12,  1911,  about  half  a  mile  farther  down- 
stream than  the  original  gage,  as  the  building  of  a  dam  will  cause  several  feet  of 
backwater  at  the  original  section.  Gage  read  morning  and  evening  to  tenths. 
Limits  of  use:  Half-tenths  below  and  tenths  above  4.5  feet.  The  new  gage  was 
set  to  read  2.23  feet  when  the  original  gage  read  5.83  feet.  Owing  to  the  fact  that 
the  new  gage  is  at  a  different  section,  measurements  referred  to  the  old  gage  can 
not  be  used  in  rating  the  new  section. 

Channel  and  control.— Practically  permanent. 

Discharge  measurements. — Made  from  railroad  bridge  or  by  wading. 

Winter  flow. — Determined  by  measurements  made  through  the  ice;  river  usually 
frozen  over  from  middle  of  November  to  first  of  April. 

Accuracy. — Discharge  measurement  made  September  13,  1911,  indicates  that  the 
estimates  for  September  and  October,  1911,  as  published  in  Water-Supply  Paper 
305,  are  too  lai^;  following  tables  probably  more  accurate.  Backwater  from  the 
Healy  dam  on  Red  Lake  River  may  slightly  affect  the  discharge  relation  at  this 
new  site  if  flashboards  are  put  in  place  at  the  Healy  dam. 

Discharge  measurements  of  Clearwater  River  at  Red  Tjoke  Falls,  Minn.,  during  the  year 

ending  Sept.  SO,  191S. 


Date. 

Made  by- 

Gage 
height. 

Dis- 
charge. 

Date. 

Madeby- 

he^t 

Dfe. 
Charge. 

Oct   18 

E.  J.  Budge 

Feet. 
2.79 
3.01 
4.40 
6.30 

Sec.-ft. 

215 

0  45 

0  27.3 
1,930 

Apr.  21 
29 
29 

Aug.  13 

Ole  Chrlstianson 

R  p.rhandler..  , 

Fed, 

4.27 
3.S2 
3.51 
2.28 

ni 

Dec.  20 

W.  B.  Stevenson 

E.J.  Budge 

M4 

Feb.  11 

,do 

557 

Apr.  11 

do 

do 

SI 

a  River  frozen  over. 
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Daily  gage  height,  in  feet,  of  Clearwater  River  at  Red  Lake  Falls,  -Minn.,  for  the  year 

ending  Sept.  SO,  191S, 

[Leo  Steinert,  observer.} 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

4.4 

4.« 
4.0 
3.7 
3.4 

3.4 
3.4 
3.2 
3.1 
3.0 

3.1 
3.2 
3.2 
3.2 
3.05 

2.9 
2.9 
3.0 
3.0 
3.1 

3.1 

3.2 

3.2 

2.96 

2.25 

2.2 

2.2 

3.2 

2.15 

2.4 

2.35 

2.3 

2.25 

2.2 

2.25 

2.3 

2.3 

2.3 

2.3 

2.25 

2.2 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.0 
2.0 
2.0 
2.0 

1.9 
1.9 
1.8 
2.3 
2.4 

2.3 
2.5 
2.8 
2.6 
2.15 

2.6 
2.6 
2.7 
2.55 
2.7 

2.45 
2.55 
2.8 
2.35 
3.5 

3.15 

3.15 

3.15 

3.1 

3.0 

3.15 

3.3 

3.25 

3.35 

3.05 

3.1 

6.8 
8.2 
10.3 
10.2 
14.4 

15.0 
6.8 
6.4 
6.6 
5.4 

5.2 
6.0 
6.0 
5.0 
5.2 

6.2 
5.1 
4.8 
4.6 
4.35 

4.25 
4.05 
3.85 
'3.8 
3.7 

3.65 

3.65 

3.55 

3.5 

3.45 

3.4 

3.35 

3.3 

3.3 

3.3 

3.3 
3.3 
3.3 
3.3 
3.3 

3.15 
3.05 
3.0 
3.05 
3.05 

3.06 
3.05 
2.96 
2.96 
2.95 

2.85 
2.85 
2.85 
2.85 
2.75 

2.75 

2.76 

2.7 

3.65 

2.6 

2.5 

2.65 

3.7 

2.66 

3.6 

3.6 

2.6 
2.6 
2.6 
3.6 
3.6 

2.6 

2.56 

3.45 

3.4 

3.4 

3.4 
2.4 
2.4 
2.4 
2.4 

2.36 

3.35 

2.35 

2.3 

2.35 

2.25 
2.25 
2.36 
2.25 
2.36 

3.4 
3.4 
3.5 
3.6 
3.6 

3.6 

3.4 

3.4 

2.35 

2.35 

2.35 
2.35 
2.35 
2.35 
2. 36 

2.4 

2.56 

2.45 

2.4 

2.35 

2.35 
2.35 
2.35 
2.36 
2.25 

2.25 
2.25 
2.25 
2.25 
2.25 
2.25 

3.35 
3.35 
2.26 
2.26 
2.25 

2.3 

2.25 

2.26 

2.25 

2.25 

2.25 

2.3 

2.36 

2.26 

2.25 

2.25 
2.26 
2.25 
2.25 
2.25 

2.35 
2.35 
2.36 
2.35 
2.0 

2.25 
2.25 
2.30 
2.35 
2.35 
2.35 

2.0 

2 

2.3 

3 

2.36 

4 

3.1 

2.25 

5 

2.35 

6 

1.96 

7 

1.96 

8 

2.26 

9 

2.05 

10 

2.25 

11                .-   .. 

2.3 

13 

2.4 

13 

2.6 

14 

2.45 

15...           ...  . 

2.4 

16 

2.4 

17 

2.25 

Ig 

....... 

2.4 

19 

2.4 

aa 

2.4 

21 

2.15 

22 

2.4 

23 

2.4 

24 

2.36 

25 

2.3 

25 

2.26 

27 

2.25 

2S 

8.06 

2.25 

29 

2.35 

30. 

2.26 

81 

Note.— Discbarge  relation  affected  by  ice  about  Nov.  16, 1912,  to  Apr.  7, 1913. 
DISSS'*— W8P  365—15 4 
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SUEPAOB  WATBB  SUPPLY,  1913,  PABT  V. 


Daily  diadiarge,  in  ucond-feet.of  CUarwater  River  at  Red  Lake  FaUi,  Minn,,  for  the  period 
Sept.  It,  1911,  to  Sept.  SO,  191S. 


Day. 

Sept 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

8«5>t 

1911-12. 
1 

63 
74 
81 
81 
81 

81 
88 
74 
81 
81 

74 
74 
74 
77 
88 

88 
88 
101 
58 
74 

74 
104 

58 
74 
81 

74 
88 
88 
81 
88 
88 

58 
88 
166 
74 
68 

77 
77 
81 
88 
88 

196 
180 
180 
196 
213 

249 

268 
309 
309 
309 

809 
330 
875 
352 
352 

309 
268 
268 
268 
231 

213 
231 
213 
180 
180 

196 
196 
166 
151 
126 
138 

126 
126 
151 
151 
138 

115 
128^ 
151 
115 
96 

88 
96 
96 
81 
104 

115 
115 
115 
138 
126 

126 
a  104 
81 
81 
81 

81 
96 
88 
81 
68 

63 
63 
63 
63 
63 

54 

54 
54 
54 
68 

88 

74 

104 

213 

213 

213 
213 
213 
213 
180 

151 
166 
213 

115 

m 

96 
68 

68 

68 
63 
63 
a63 
63 

63 
63 
63 
63 
a63 

63 
63 
63 
63 
63 

68 
96 
63 
63 
63 

63 
63 
63 
81 
63 
54 

M 

2 

58 

3 

126 

4 

115 

6 

81 

0 

54 

7 

50 

8 

46 

9 

46 

10 

46 

11 

54 

12 

63 
72 
68 
58 

68 
74 
58 
74 
74 

68 
74 
74 
74 
74 

74 
74 
74 
74 
74 

6S 

13 

693 
603 
352 

268 
249 
213 
196 
180 

180 
151 
151 
151 
126 

151 
126 
213 
196 
180 

ISO 

14 

3S2 

16 

852 

16 

375 

17 

352 

18 

330 

19 

309 

20 

26S 

21 

2S8 

22 

126 

23  

231 

24 

604 

25 

663 

28 

663 

27 

963 

28 

1,110 
1,110 
1,0« 

29 

30 

31 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1912-13. 
1             .     . 

1,110 

1,2^ 

822 

633 

471 

471 
471 
376 
330 

288 

330 
375 
376 
375 
309 

249 
249 

288 
288 
330 

330 
375 
375 
268 
81 

74 
74 
74 
68 
104 
96 

88 
81 
74 
81 

88 

88 
88 
88 
81 
74 

88 

88 
88 
88 
88 

471 
446 
375 
375 
422 

422 
422 
422 
422 
422 

352 
309 
288 
309 
309 

309 
309 
268 
268 
268 

231 
231 
231 
231 
196 

196 
196 
180 
166 
161 
126 

166 
180 
166 
151 
151 

151 
151 
151 
151 
151 

151 
138 
115 
104 
104 

104 
104 
104 
101 
104 

96 
96 
96 
88 
96 

81 
81 
96 
81 
96 

104 
104 
126 
126 
126 

126 
104 
104 
96 
96 

96 
96 
96 
96 
96 

104 
138 
115 
104 
96 

96 
96 
96 
96 
81 

81 
81 
81 
81 
81 
81 

81 
81 
81 
81 
81 

88 
81 
81 
81 
81 

81 
88 

96 
81 
81 

81 
81 
81 
81 
81 

96 
96 
96 
96 
54 

81 
81 
88 
96 
96 
96 

54 

2 

88 

3  . 

96 

4 

81 

5 

96 

6 

50 

7 

SO 

8      

2,870 
2,150 
i;970 

1,790 
1,610 
1,610 
1,610 
1.790 

1,790 
1,700 
1,440 
1,270 
1,0H0 

1,000 
856 
724 
693 
633 

604 
604 
549 
522 
496 

81 

9 

58 

10 

81 

11 

88 

12 

104 

13 

126 

14 

115 

15 

104 

16 

104 

17      

81 

18 

104 

19      

104 

20 

101 

21 

68 

22 

104 

23 

101 

24 

96 

25 

88 

26  .            .... 

81 

27 

81 

28 

81 

29 

81 

30 

81 

31               

1 

a  Discharge  estimated  on  account  of  backwater  from  Healy's  dam. 

Note.— Dally  discharge  computed  from  a  rating  curve  well  defined  between  63  and  522  seoond-feet  (gagt 
heights,  2.1  and  3.5  feet)  and  lairly  well  defined  oetween  576  and  2.510  second-feet  (gage  heights,  S.6  and 
6.0  feet).  Discharge  estimated,  because  of  ice,  from  observer's  notes,  discliarge  measurements,  and  cU- 
matio  records,  as  follows:  Nov.  11-30. 1911. 70  second-feet;  Dec.  1^1, 1911, 65  seoond-feet;  Jan.  1-31, 1912, 
30  seoond-feet;  Feb.  1-20.  35  seoond-feet;  Mar.  1-31.  38  seoond-feet;  Apr.  1-12.  420  seoond-feet;  Nov.  Ifr- 
30,  75  seoond-feet;  Deo.  1-31.  1912.  60  second-feet;  Jan.  1-15,  1913,  38  seoond-feet;  Jan.  16-31,  32  seoond- 
feet;  Feb.  1-15, 28  second-feet;  Feb.  16-28, 30  seoond-feet;  Mar.  1-15, 30  seoond-feet;  Mar.  16-31. 35  seoond- 
feet;  and  Apr.  1-7, 1913. 1,340  second-feet.  Discharge,  July  24-31, 1912,  estimated  on  account  or  bMdcwater 
from  Healy's  dam  at  170  second-feet. 
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Monthly  discharge  of  Clearwater  River  at  Red  Lake  Falls,  Minn.,  from  Sept,  /f ,  1911,  to 

SepL  30,  1913. 

[DnUnage  area,  1,310  square  miles.) « 


Month. 

Discharge  In  seoond-feet. 

Accu- 

M^yimnm- 

Mhilmum. 

Mean. 

racy. 

1911. 
September  12-30 

74 

58 

70.7 

B. 

1912. 
October 

104 

68 

80.0 

76.5 

66 

30 

35 

38 
317 
241 
109 
136 

60.4 
337 

B. 

Novflinbw , .  r. ,,..., T 

C. 

Deoember 

D. 

January .* 

D. 

Febraary 

D. 

if^ik   ' ' 

Mflrcn 

C. 

Ann 

126 
126 
68 
54 
64 
46 

C. 

M^'*                                   ......  .  ... 

875 
161 

A. 

jS;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

A. 

July 

B. 

Awust 

iis 

1,110 

B. 

September 

B. 

The  vear 

127 

1913. 
October 

1,270 

68 

365 
79.9 
60 
34.0 
28.9 
32.6 
1,290 

301 

120 

100 
84.7 
87.8 

A. 

November 

C. 

December 

C. 

Jgiqniry     .        . . 

C. 

February 

c. 

M«n»h . 

c. 

April 

B. 

mK..;                          ........    ... 

471 
180 
138 
96 
126 

126 
81 
81 
54 
60 

A. 

JSei:                                             .      .. 

A. 

j^::::::::::::::::. :::::::.:::.::::.::.:..::.:.-. .:.::...:.. 

A. 

August 

A. 

fimlembw. 

B. 

The  vear 

216 

a  Estimates  of  "run-off  In  second-feet  per  square  mile"  and  "run-off  (depth  in  inches  on  drainage  area)" 
omitted  because  of  the  large  amount  of  swamp  land  (some  of  which  is  being  drained  artificially)  in  the  area 
above  this  station. 

SOUTH   BRANCH   OF   TWO  BIVEBS   AT   HALLOCK,   MINN. 

Location. — In  sec.  12,  T.  161  N.,  R.  49  W.,  at  private  wagon  bridge  on  farm  of  John 
Roes,  half  a  mile  north  of  Hallock;  a  mile  below  the  nearest  tributary,  a  small 
creek  that  enters  from  the  west. 

Records  available.—April  29,  1911,  to  September  30, 1913. 

Braina^  area. — ^776  square  miles. 

Ga^. — ^Vertical  staff;  read  daily,  morning  and  afternoon,  to  tenths.  Occasional 
readings  taken  to  half -tenths.  Limits  of  use:  Hundredths  below  2.5,  half-tenths 
from  2.5  to  4.0,  and  tenths  above  4.0  feet. 

Chaimel  and  control. — Probably  permanent.  The  control  is  an  abandoned  loose- 
rock  dam  4  feet  high,  a  mile  or  more  below  the  station.  The  dam  was  formerly 
used  to  raise  the  water  level  for  a  railroad  water  tank. 

Discharge  meaaurements. — ^Made  trom  the  bridge. 

Water  flow. — River  frozen  over  from  November  to  April;  gage  readings  discon- 
tinued. 
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Discharge  metuuremenU  of  South  Branch  of  Two  Riven  at  HaJUock^  Minn,^  during  the 

year  ending  SepL  SO,  1913, 


Date. 

ICadeby- 

he^t 

Dfo- 
charge. 

Date. 

Madeby- 

i^^t 

Db- 
etarge. 

Apr.  U 
30 

E.  J.  Budge 

Feet. 
13.51 
4.53 

100 

Anf.  23 
Sept  3 

E.  F.  rhtndler 

Feet. 
L96 
L51 

621S 

do 

W.  B.  Stevenaop. 

63.1 

a  Some  loe  running. 

ft  Measurement  made  by  wading  at  a  section  above  the  gage. 

Daily  gage  height^  in  feet ,  of  South  Branch  of  Ttoo  Rivera  at  Eallock,  Minn.  ^  for  the  year 

ending  Sept.  SO,  191S. 

[W.  P.  WHIardaon,  observer.] 


Day. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jtme. 

Jnly. 

Aug. 

Sept 

1               

4.3 
4.3 
4.5 
4.6 
4.6 

4.6 
4.7 
4.4 
4.2 
4.0 

3.9 
3.8 
3.6 
Z.i 
3.4 

3.1 
8.0 
2.9 
2.8 
2.8 

2.8 

2.66 

2.6 

2.6 

2.4 

2.4 
2.4 
2.4 
2.6 
2.6 
2.8 

2.9 

2.9 

2.9. 

3.0 

3.0 

2.9 
2.9 
3.0 
3.0 
3.0 

3.0 
2.9 

2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.6 

2.6 

2.45 

2.2 

2.2 

2.1 
2.1 
2.2 
2.2 
2.3 

4.4 

9.7 
11.3 
11.3 
ILO 

1L9 
13.2 
15.0 
1&2 
1&6 

15. 8 
15.3 
14.6 
13.6 
12.6 

11.5 

lao 

8.4 
7.5 
6.8 

&4 
5.9 
&7 
5.9 
&0 

&6 
5.4 
&1 

4.8 
4.6 

4.2 
4.0 
3.8 
3.8 
3.8 

3.8 
3.8 

a7 

3.6 
3.4 

3.8 

3.2 

3.05 

2.95 

2.9 

2.85 
2.8 
2.75 
2.7 
2.6 

2.55 

2.5 

2.45 

2.4 

2.35 

2L3 

2.25 

2.2 

2.2 

2.2 

2.15 

2.1 

2.1 

2.1 

2.06 

X06 

iO 

L95 

1-9 

L9 

1.9 

1.85 

L8 

L75 

1-75 

L7 

1.65 

1.6 

L6 

1.6 

L6 

L6 

L6 

1.66 

L6 

L55 

1.6 
L5 
1.5 
L5 
1.6 

L46 
1.46 
L45 
1.45 
L45 

L45 

L45 

L42 

1-4 

L4 

L6 

L6 

1.66 

L«6 

L65 

1.6 

L68 

1.6 

1.6 

1.56 

1.6 

L45 

L46 

L45 

1.4 

L4 

1.35 

L85 

L35 

L35 

1-8 

L3 

L25 

1.26 

L25 

L26 

1-25 
L2 
1.2 
L2 
L15 

L4 

L45 

1.55 

1.52 

L72 

1-65 
1-7 
1-68 
L6 
LO 

2l7 
il5 
L96 
L85 
1.85 

L8 
L8 
L78 
L72 
1.68 
1.62 

L5 

2    

L55 

3 

LS 

4  

LS 

5                

L6 

6 

1.5 

7 

L5 

8                  

L45 

9    

L4 

10               

L7 

11                 .     .. 

L7 

12 

L7 

13                   .  . 

L65 

14             

L62 

15 

1.6 

16 

L6 

17                ...  . 

L75 

18 

L95 

19 



2.15 

20 

12 

21 

2.2 

22    .              

11 

23 

11 

24 

10 

25 

L92 

26 

L88 

27 

L8 

28 

1.18 

29 

L75 

30 

L82 

31 

Note.— Discharge  relation  affected  by  ioe  about  Nov.  16, 1912,  to  Apr.  12, 1913. 
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Daibf  discharge^  in  HCfrnd-feet^  of  South  Brandi  of  Tioo  Rivers  at  HaUock,  Minn.,  for  the 
year  ending  Sept.  SO,  1913. 


Day. 

Oct 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jtine. 

July. 

Aug. 

Sept. 

1 

179 
179 
197 
306 
306 

306 
315 
188 
170 
1S2 

144 
130 
120 
104 
104 

88 
76 
60 
63 
63 

63 
54 
51 
51 
39 

80 
39 
39 
51 
51 
63 

69 
69 
69 
76 
78 

69 
09 
78 
76 
76 

78 
69 
63 
63 
63 

170 
154 
188 
138 
138 

138 
138 
130 
122 
106 

101 
94 
84 
77 
74 

71 
68 
65 
62 
56 

54 
51 
48 
46 
44 

41 
38 
36 
36 
36 
34 

81 
81 
81 
28 
28 

26 
24 
22 
22 
22 

20 
18 
16 
16 
14 

13 
11 
11 
11 
11 

11 
11 
12 
11 
9.5 

8.0 
8.0 
8.0 
8.0 
8.0 

6.5 
6.5 
6.5 
6.5 
6.5 

6.5 
6.5 
5.6 
5.0 
5.0 

11 
11 
12 
12 
12 

11 
10 
11 
11 
9.5 

8.0 
&5 
6.5 

as 

5.0 

5.0 
4.0 
4.0 
4.0 
4.0 
8.0 

3.0 
2.0 
2.0 
2.0 
2.0 

2.0 
1.0 
LO 
1.0 
.7 

5.0 
6.5 
9.5 
8.6 
15 

12 
14 
13 
11 
22 

62 
34 
24 
19 
18 

16 

15 

14 

11 
9.5 
7.1 

6.2 

2 

4.4 

8 

4.5 

4 

4.5 

5 

3.0 

0 

3.0 

7 

8.0 

8. 

2.0 

9 

1.0 

10. 

9.0 

11 

9.0 

12 

9.0 

13 

1,200 
1,100 
1,000 

890 
740 
580 
490 
420 

380 
330 
310 
830 
340 

300 

280 
250 
222 
204 

7.5 

14 

6w6 

15 

6.0 

16 

6.0 

17 

10 

W 

17 

19 

25 

20 

27 

21 

27 

22 

23 

2S 

23 

24 

19 

25 

16 

26 

14 

27 

12 

28 

11 

29 

10 

30 

13 

31 

Non.— Daily  discharge  determined  as  follows:  Oct.  1  to  Nov.  15, 1912,  and  Apr.  13  to  Sept.  30,  1913, 
from  two  fSairly  well  defined  rating  curves,  new  rating  curve  beginning  Sept.  3, 1913;  Aug.  24  to  Sept.  2, 1913, 
by  the  indirect  method  fbr  shifting  channels. 

Discharge  estimated,  because  of  ice,  by  Prof.  E.  F.  Chandler,  from  climatic  records,  discharge  of  adjacent 
drafaiage  areas,  and  observer's  reports  on  marked  variation  in  discharge,  as  follows:  Jan.  1-15, 4  seoond-feet; 
Jan.  16-31 , 2  second-feet;  Feb.  1-28, 2  aecond-feet;  Mar.  1-15. 2  second-feet;  Mar.  16-31 , 5  seoond-feet.  Data 
on  which  these  estimates  are  based  are  less  complete  than  similar  estimates  at  most  stations  in  this  report, 
but  they  represent  the  best  available  information.  Discharee  estimated,  because  of  ice,  from  dally  gage 
hei^t,  climatic  records,  and  discharge  of  adjacent  areas,  as  follows:  Nov.  16-30, 30  second-feet,  varying  from 
about  57  to  10  seoond-feet;  Dec.  1-31, 1912, 15  seoond-feet;  and  Apr.  1-12, 1013, 820  second-feet. 

Monthly  disdiarge  of  South  Branch  of  Two  Rivers  at  Hallock,  Minn.,  for  the  year  ending 

Sept.  SO,  191S. 


Month. 

Discharge  in  second-feet. 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

215 
76 

39 

110 
50.3 
15 

3 

3 

4 
640 
83.5 
16.6 

7.36 
11.7 
11.1 

B. 

November 

C. 

Deconber     

Iftnnarv   " 

FebruSv:::::;:::.:::.;:::::;:::;::::.:.:. .... 

mmS?!:...:::::::. :.:::. ::::::::::;.: 

April. 

C. 

M5^v: ::;:::::::::::::::::::::::::::::::..: :. 

170 
31 
12 
62 
27 

34 

8.0 

3.0 

.7 

1.0 

B. 

June 

B. 

July 

B. 

August. 

B. 

Bepteinber 

D. 

The  year 

79.0 

1 
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SURFACE  WATER  SUPPLY,  1913,  PART  V. 


PEMBINA   RIVER   AT   NECHE,    N.   DAK. 

Location. — ^At  highway  bridge  20  rods  east  of  Great  Northern  Railway  bridge  two- 
thirds  of  a  mile  north  of  Neche,  N.  Dak. 

Becords  available.— April  29,  1903,  to  September  30,  1913. 

Drainage  area.~2,940  square  miles. 

Gkige. — Vertical  staff  in  two  sections  for  medium  and  low  stage,  attached  to  the 
abutment  and  a  piling  at  north  end  of  bridge.  This  gage  was  installed  July  31, 
1911.  The  original  gage,  which  can  be  read  at  medium  and  high  stage,  is  a  ver- 
tical staff  attached  to  the  abutment  of  the  railway  bridge.  The  zeros  of  the  two 
gages  are  at  the  same  elevation;  at  low  stage  the  slope  of  the  water  sui&ce 
between  the  bridges  is  inappreciable;  at  highest  stage  the  readings  at  the  railway 
bridge  would  probably  be  from  0.03  to  0.06  foot  greater  than  at  the  highway 
bridge. 

Channel  and  controL — A  loose-rock  dam  about  one-third  mile  below  the  gage  forms 
the  control  for  this  station.  The  channel  consists  of  clay  and  silt  and  is  slightly 
shifting. 

DiBcharge  meaaurements.—Made  from  the  highway  bridge.  At  very  low  stage 
made  by  wading  at  a  section  below  the  Great  Northern  dam. 

Winter  flow. — ^The  ordinary  winter  discharge  is  less  than  the  leakage  through  the  dam, 
hence  estimates  can  not  be  made  from  gage  observations  without  numerous  dis- 
charge measurements. 

Regulation. — ^The  water  is  raised  at  low  stage  from  1  to  2  feet  at  the  gage  by  a  loose- 
rock  dam  about  3  feet  high  one-third  mile  below,  constructed  to  give  sufficient 
depth  of  water  for  the  intake  of  the  Great  Northern  RaUway  water  tank.  Con- 
siderable water  leaks  through  the  dam,  but  the  effect  of  this  dam  can  not  be  pre- 
cisely determined  because  it  is  liable  to  be  changed  by  ice  run  or  spring  flood  in 
any  year.    There  are  no  reservoirs  or  power  plants  that  affect  the  flow. 

Accuracy. — On  account  of  the  varying  effect  of  the  dam  at  low  stage,  records  not 
considered  better  than  fair. 


Diicharge  measurements  of  Pembina  River  at  Neche,  N,  Ddk.y  during  the  year  ending 

Sept.  SO,  1913. 


Date. 

Made  by- 

he^l 

Dis- 
charge. 

Apr.    7 
22 

E.J.  Budge 

Ftet, 
21.60 
10.05 
2.83 

Lsao 

E.  F.  Chandler 

Sept.   4 

do 

'^ 
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Dmfy  gage  height,  in  feet,  of  Pembina  River  at  Neche,  N.  Dah.,  for  the  year  ending  Sept. 

SO,  1913. 
(P.  J.  Horgan  and  ICrs.  M.  Camdan,  obaerrers.) 


D*y. 

Oct. 

Nov. 

Dec; 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

sept. 

1 

4.0 
4.0 
4.1 
4.0 
4.0 

4.1 
4.0 
4.0 
4.1 
4.1 

4.2 
4.2 
4.1 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
3.8 

3.8 
3.8 
3.7 
3.« 
3.6 
3.0 

4.6 
4.9 
4.6 
4.6 
4.4 

4.3 
4.2 
4.0 
4.0 
4.0 

4.2 

4.7 
4.7 
4.7 
4.7 

4.7 
4.7 
4.7 
4.5 
4.5 

4.5 
4.5 
4.5 

7.9 
7.7 
7.4 
7.5 
7.4 

7.3 
7.2 
7.1 
6.9 
6.8 

6.6 
6.5 
6.4 
6.3 
6.2 

6.1 
6.0 
5.9 
5.8 
5.7 

5.5 
5.4 
5.3 
5.2 
5.2 

5.2 
5.2 
5.1 
5.0 
5.0 
5.0 

5.0 
4.9 
4.9 

4.8 
4.8 

4.7 
4.7 
4.6 
4.5 
4.4 

4.2 

4.1 
4.0 
3.9 
3.8 

3.7 
3.5 
3.2 
3.0 
2.8 

2.6 
2.8 
8.0 
3.2 
8.5 

8.7 
8.8 
3.8 
3.8 
3.8 

3.7 
3.7 
8.6 
3.6 
3.5 

3.5 
3.5 
3.4 
3.4 
3.3 

3.3 
3.2 
3.2 
3.2 
3.2 

3.3 
3.3 
3.3 
8.3 
3.3 

3.2 
3.1 
3.0 
2.9 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 

2.8 
2.8 

2.8 
2.8 
2.8 
2.8 

2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.9 
2.9 
3.0 
8.0 

8.0 
2.9 
2.9 
2.9 
2.9 

2.8 
2.8 
2.8 
2.8 
2.8 
2.8 

2.8 

2 

2.8 

8 



8.5 
12.2 
16.0 

19.5 
21.2 
21.4 
20.0 
18.2 

14.5 
13.0 
13.2 
13.4 
13.4 

12.9 
12.9 
12.5 
12.0 
11.6 

11.0 
10.2 
9.8 
9.2 
9.0 

9.0 

8.8 
8.6 
8.2 
8.0 

2.8 

4 

2.8 

5 

2.8 

6 

2.8 

7 

2L8 

8 

2.8 

9 

2.8 

10 

2.8 

11 

2.8 

12 

2.8 

13 

2.8 

14 

2.7 

15 

2.7 

W 

2.7 

17 

2.7 

18 

2.7 

19 

2.7 

20 

2.7 

21 

2.7 

22 

2.7 

23 

2.7 

21 

2.7 

2S 

2.7 

26 

2.7 

r 

2.7 

28 

2.8 

29 

2.8 

30 

2.8 

31 

None— Discharge  relation  affected  by  Ice  about  Nov.  1-6,  and  Nov.  12, 1912,  to  Apr.  6, 1913. 

Dailg  discharge,  in  second-feet,  of  Pembina  River  at  Nedke,  N.  Dak.,  for  the  year  ending 

Sept.  SO,  191S. 


Day. 

Oct. 

195 
195 
20R 
195 
195 

208 
195 
196 
208 
206 

221 
221 
208 
195 
195 

195 
196 
196 
196 
195 

195 
195 
196 
195 
172 

172 
172 
161 
150 
150 
ISO 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

250 
300 
250 
240 
230 

230 
221 
195 
195 
195 

221 
200 
200 
200 
200 

180 
180 
180 
160 
100 

150 
160 
150 

850 
810 
760 
770 
750 

730 
710 
690 
651 
632 

504 
575 
556 
538 
520 

502 
485 
468 
452 
436 

405 
890 
375 
860 
860 

360 
360 
845 
830 
330 
330 

330 
316 
316 
302 
302 

288 

288 
274 
260 
247 

221 
208 
105 
183 
171 

159 
136 
104 

84 
66 

49 
66 
84 
104 
136 

159 
171 
171 
171 
171 

159 
159 
147 
147 
136 

136 
136 
125 
125 
114 

114 
104 
104 
104 
104 

114 
114 
114 
114 
114 

104 
91 
84 
75 
66 

66 
66 
66 
66 
66 
66 

66 
66 
66 
66 
66 

66 
66 
66 
66 
66 

66 
66 
66 
66 
66 

66 
75 
75 
84 
84 

84 
75 
75 
75 
75 

66 
66 
66 
66 
66 
66 

66 

2 

66 

3 

66 

4 

66 

5 

66 

6 

66 

7 

3,810 
3,850 
3,530 
3,120 

2,290 
1,960 
2,000 
2,050 
2,050 

1,940 
1,940 
1,850 
1,740 
1,650 

1,520 
1,340 
1,260 
1,120 
1,080 

1,060 

1,040 

996 

912 

870 

66 

8 

66 

9 

66 

10 

60 

11 

66 

12 

66 

13 

66 

14 

57 

15 

67 

16 

57 

17 

67 

18 

67 

19 

67 

20 

67 

21 

67 

22 

67 

28 

' 

67 

24 

67 

25 

67 

26 

67 

27 

67 

28 

66 

29 

66 

3D 

66 

81 

Non.— Daily  discharge  computed  from  two  ftiirly  well  defined  rating  curves.  The  rating  curves  differ 
aUgtkthy  below  gage  height  3.8  feet.  It  Is  probable  that  the  rating  curve  used  subsequent  to  Nov.  23, 1912, 
is  appileable  also  during  the  month  of  October,  1912.  Discharge  estimated,  because  of  ice,  as  Ibllows:  Nov. 
1-6  and  12-28, 1912,  d^y  estimates;  Apr.  1-6, 1918, 870  secon^feet. 


Digitized  by 


Google 


56  SURFACE  WATEE  SUPPLY,  1913,  PABT  V. 

Monthly  ducharge  of  Pembina  River  at  Neche,  N.  Dak.,  for  the  year  ending  Sept.  SO,  191S, 


Mooth. 


Diachaige  fn  aecood-fBet. 


V^Tlfmiin.    Mh^imnm.      Mean. 


Run-afl 
(total  in 
acm-feet). 


Accu- 
racy. 


October 

November  1-23 

April 

liay 

June 

July 

August 

September 


221 

aoo 

3,860 
850 
830 
150 
84 
06 


ISO 
150 


330 
49 
66 
06 
57 


191 
202 
1,670 
529 
191 
106 
69.5 
6L8 


11,700 
9,220 
99,400 
32,600 
11,400 
6,520 
4,270 
8,680 


WEST   BRANCH  OF  ROSEAU  RIVER   NEAR  MALUNG,   MINN. 

Location.— Near  the  center  of  sec.  7,  T.  161  N.,  R.  39  W.,  at  the  hi^way  bridge,  6} 
milee  south  of  Roeeau,  1  mile  weet  of  Mailing  post  office,  and  half  a  mile  above  the 
mouth  of  the  East  Branch. 

Becords  available.— May  6,  1911,  to  September  30,  1913. 

Drainage  area.— 265  square  miles. 

Qage. — Vertical  staff,  read  once  daily  to  half-tenths.  Limite  of  UBe:  Half -tenths 
below  and  tenths  above  4.5  feet.  During  the  spring  of  1913  (presumably  in 
March),  the  gage  had  lowered  0.21  foot,  probably  due  to  the  settling  of  the  earth 
approach  to  the  bridge  which  pushed  down  the  plank  fillers  behind  the  abutment, 
the  gage  being  attached  to  these  fillers.  The  gage  was  not  changed  and  has 
remained  practically  stationary  subsequent  to  the  above  settlement.  All  gage 
heights  subsequent  to  April  1,  1913,  as  published  in  the  following  tables,  are 
therefore  referred  to  a  gage  datum  about  0.21  foot  below  the  original  datum,  and 
0.21  foot  should  be  subtracted  from  the  gage  heights  previous  to  that  date  in  order 
to  make  them  agree  with  the  datum  of  the  gage  in  its  present  position. 

Ghannel  and  control. — Probably  fairly  permanent,  although  there  is  a  poasibility 
of  temporary  backwater  from  the  East  Branch. 

Discharge  measurements. — Made  at  the  bridge  except  during  low  stages,  when 
they  are  made  at  a  wading  section.  Discharge  measurements  are  also  made  on 
the  East  Branch  a  short  distance  above  the  junction  and  on  Roseau  River  at 
Roseau  for  the  purpose  of  determining  the  portion  of  the  flow  at  Roseau  that  com<M! 
from  the  East  Branch,  and  to  estimate  the  entire  flow  below  that  point,  as  con- 
ditions of  flow  helow  the  junction  of  the  two  branches  are  very  unfavorable  for 
the  establishment  of  a  regular  station. 

Winter  flow. — River  frozen  over  November  to  April;  observations  discontinued. 

Regulation. — ^Much  of  the  area  drained  by  Roseau  River  is  so  swampy  that  it  can 
not  be  cultivated  without  drainage.  In  connection  with  this  work  the  river 
channel  has  been  straightened  and  widened  to  80  feet  for  a  distance  of  40  miles; 
a  drainage  system  benefiting  90,000  acres  of  land  south  of  the  river  dischargee  into 
the  Roseau  by  10  ditches  1  mile  apart  in  T.  163,  Rs.  43  and  44.  Another  ditcb 
system,  draining  about  20,000  acres,  enters  Roseau  River  in  sec.  6,  T.  162  N., 
R.  39  W. 

Discharge  measurements  of  West  Branch  of  Roseau  River  near  Malung,  Minn.,  during  the 

year  ending  Sept.  30,  J91S. 


Date. 

Made  by- 

Oaee 
height. 

Db- 
oharge. 

Oct.     9 

W,  B.  Pt^venson .....,.,,,.-,,,,., . .     ^ .  ^  ^ .  ^ . . . . 

7.22 
3.91 
2.3e 

^^ 

Apr.  2« 
Aug.  15 

....do    

81 

R,  F,  r!)M"Mlter. 

•  2.5 

a  Measurement  made  by  wading  at  a  section  about  600  feet  below  gage;  vekxity  determined  by  means  d 
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DtBcharge  Tneasvrements  of  East  Branch  of  Roseau  River  near  Malung^  Minn.,  during  the 
year  ending  Sept.  SO,  191S. 


Date. 

Made  by— 

Oase 
height. 

Dis- 
charge. 

Oct.    9 

W.  B.  Ptflvwison ,  -              

Feet. 
6.43 
3.38 
1.21 

aec.-ft. 
344 

Apr.  28 
Aug.  15 

do               

131 

E.  F.  Chandler .     ,                   

al2.5 

a  Measurement  made  by  wading. 

Diicharge  measurements  of  Roseau  River  at  Roseau,  Minn.,  during  the  year  ending  Sept. 

SO,  191S. 


Date. 

Made  by- 

hei^t 

Dis- 
charge. 

Oct.  10 

W.  B.  Stevenson 

FteL 
8.43 
4.91 
2.19 

'"^G: 

Apr.  29 

do 

197 

Aug.  16 

VL,  ir.nhftn^lAr                                                                                           

a  14. 5 

a  Measurement  made  by  wading  at  a  section  above  the  Great  Northern  Kallway  bridge. 

Daily  gage  height,  in  feet,  of  West  Branch  of  Roseau  River  near  Malung,  Minn.,  for  the 
year  ending  Sept.  SO,  191S. 

[August  Hedln,  observer.) 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1. 

11.5 
11.4 
10.8 
10.1 
9.2 

8.2 
7.5 
7.3 
7.2 
7.0 

6.7 
6.6 
6.6 
6.4 
6.1 

6.8 
5.5 
6.2 
5.0 

4.8 

4.6 
4.4 
4.2 
4.0 
8.9 

3.8 
8.7 
3.6 
8.7 
4.0 
4.6 

4.5 
4.4 
4.3 
4.0 
4.0 

3.9 
3.9 
3.9 
4.0 
4.2 

4.2 
4.1 
4.0 
3.0 
3.8 

3.6 
3.6 
3.6 
3.6 
3.4 

3.2 
3.3 
3.5 
3.2 
3.0 

3.0 
2.9 
2.9 
2.8 
2.7 

3.5 
3.4 
3.4 
3.6 
3.7 

3.8 
3.8 
3.75 
3.75 
3.85 

3.65 

3.6 

3.4 

3.36 

3.3 

3.3 
3.3 
3.3 
3.25 
3.2 

3.1 

3.1 

3.05 

3.0 

3.1 

3.1 

3.0 

3.0 

2.95 

2.9 

2.85 

2.8 

2.8 

2.8 
2.8 
2.95 
2.9 
2.85 

2.75 

2.7 

2.6 

2.6 

2.5 

2.5 

2.5 

2.45 

2.45 

2.4 

2.4 
2.4 
2.4 
2.4 
2.3 

2.3 

2.4 

2.4 

2.35 

2.3 

2.3 
2.3 
2.3 
2.3 
2.4 

2.4 

2.4 

2.6 

2.45 

2.4 

2.5 
2.5 
3.4 
3.9 
3.9 

3.9 
3.9 
3.8 
3.6 
3.4 

3.2 
3.0 
2.9 
2.8 
2.7 

2.6 
2.7 
2.6 
2.5 
2.5 
2.5 

2.4 
2.4 
2.3 
2.3 
2.3 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.3 

2.4 

2.45 

2.5 

2.45 

2.45 

2.45 
2.45 
2.45 
2.45 
2.4 

2.4 

2.4 

2.4 

2.4 

2.35 

2.85 

2.3 

2 

2.3 

3..-. 

2.25 

4 

2.25 

5..  . 

2.2 

6 

12.8 
12.8 
12.6 
11.8 
10.9 

10.6 
9.6 
8.5 
7.7 
7.0 

6.2 
5.6 
5.0 
4.6 
4.3 

4.2 
4.15 
4.3 
4.3 
4.4 

4.3 
4.1 
3.9 
3.8 
3.66 

2.2 

7 

2.2 

8 

2.2 

9 

2.2 

10 

2.4 

11 

2.4 

12.... 

2.35 

13 

2.3 

14... 

2.3 

15 

2.3 

16 

2.3 

17.... 

2.3 

18 

2.25 

19 

2.26 

20 

2.26 

21 

2.25 

22 

2.25 

23 

2.2 

24 

^ 

2.2 

25 

2.2 

26 

2.2 

27 :: 

..... 

2.2 

28 

2.2 

29 

2.2 

30 

* 

2.2 

81 

Note.— Discharge  relation  affected  by  Ice  about  Nov.  18, 1912,  to  Apr.  7, 1913. 
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Daily  disdiarge,  in  $eeond'feet,  of  West  Braneh  of  Roseau  River  near  Malung,  Miim.Jor 
the  year  ending  Sept.  SO,  1913. 


Dmy. 

Oct. 

Nov. 

Dtc 

Jan. 

Feb. 

lUr. 

Apr. 

May. 

June. 

July. 

Aug. 

Sfpt 

1 

1.010 

1.030 

925 

807 

600 

514 
421 
396 
381 
360 

325 
314 
3QS 
292 
260 

230 
200 

173 
155 
138 

122 
108 
94 
80 
73 

67 
61 
55 
61 
80 
115 

115 
108 
101 

80 
80 

73 
73 
73 
80 
94 

94 
87 
80 
73 
67 

55 
55 

49 
43 
43 
49 
63 

70 
70 
66 
66 
74 

€0 
66 
43 
40 
37 

37 
37 
37 
34 
31 

26 
24 
21 

25 
21 
21 
18 
16 
14 

12 
12 
12 
12 
12 

12 
12 
18 
16 
14 

10 
9.0 
7.0 
7.0 
5.4 

5.4 
5.4 
4.7 
4.7 
4.0 

4.0 
4.0 
4.0 
4.0 
2.8 

2.8 
4.0 
4.0 
3.4 

2.8 

2.8 
2.8 
2.8 
2.8 
4.0 

4.0 
4.0 
5.4 
4.7 
4.0 

5.4 
5.4 
43 

78 
78 

78 
78 
70 
56 
43 

31 
21 
16 
12 
9.0 

7.0 
9.0 
7.0 
5.4 
5.4 
5.4 

4.0 
4.0 
2.8 
2.8 
2.8 

1.8 
1.8 
1.8 
1.8 

1.8 

1.8 
1.8 
1.8 
1.8 
2.8 

4.0 
4.7 
5.4 
4.7 
4.7 

4.7 

4.7 
4.7 
4.7 
4.0 

4.0 
4.0 
4.0 
4.0 
3.4 
3.4 

2 

3 

4 

6 

((       

7 

8 

854 
782 
701 

674 
584 
485 
413 
350 

278 
224 
170 
134 
110 

102 
98 
110 
110 
118 

110 
94 
78 
70 
60 

9 

10 

11 

12 

13 

14 

15 

U 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

1.8 

29 

1.8 

30 

1.8 

31 

Note.— Daily  dischargo  compat«d  from  a  rating  curve  fairly  well  defined  between  49  and  4409ecoDd-f«et 
(gage  heights,  3.5  and  8.0  feet)  and  poorly  defined  beyond  these  stages.  Discharge  estimated,  because  of 
ice,  from  gage  heights,  observer's  notes,  climatic  records,  and  discharge  of  adjacent  drainage  areas,  as  fol- 
lows: Nov.  18-30. 27  second-feet,  and  Dec.  1-31, 1912, 10  second-feet.  Discharge  estimated,  because  of  ice 
by  Prof.  E.  F.  Cliandler,  from  climatic  records,  discharge  of  adjacent  drainage  areas,  and  observer's  not4B 
concerning  any  marked  variation  in  discharge,  as  follows:  Jan.  1-31, 3  second-feet;  Feo.  1-28, 1  second-loot; 
Mar.  1-31, 2  second-feet;  and  Apr.  1-7, 340  second-feet.  It  should  oe  noted  that  these  estimates  are  based 
on  less  data  than  estimates  at  most  stations  in  this  rei>ort  and  that  they  simply  represent  the  best  values 
available  for  publication. 

Monthly  discharge  of  West  Branch  of  Roseau  River  nexvr  Malung^  Minn. ,  for  the  year  ending 

Sept.  30,  1913. 


Month. 

Discharge  in  second-feet. 

Aoeo- 

Mean. 

ncf. 

October 

1,040 
115 

55 

318 
58.0 
10 

3 

1 

2 
303 
40.1 

7.68 
22.6 

3.37 

2.35 

C. 

November 

C. 

December 

Januuy 

February 

ifar^h 

April 

c. 

MSy.v:.:::::. :..::. :::::::: :...::..: ::::::::..:. 

74 

18 

78 
5.4 
4.0 

14 
2L8 
2.8 
1.8 
L8 

B. 

June 

C. 

July 

C. 

August 

D. 

September 

I). 

The  year 

04.4 

None. 


footnote  to  table  of  daily  discharge. 
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MOUSE  BIYEB  AT   MINOT,   N.   DAK. 

Location. — ^At  the  Anne  Street  foot  bridge  northeast  of  the  Great  Northern  Railway 
roundhouse  at  Minot,  N.  Dak. 

BecordB  available.— May  5, 1903,  to  September  30, 1913. 

Drainage  area. — 8,400  square  miles. 

Oage. — ^Vertical  staff  attached  to  pier  of  the  Anne  Street  Bridge.  The  original  gage, 
superseded  in  1910  by  this  gage,  was  at  a  bridge  about  40  rods  farther  upstream. 
At  bw  stage,  because  the  water  is  ponded  by  a  dam  below,  there  is  no  appreciable 
slope  in  the  water  sur&K^e  and  the  gage  zeros  at  the  old  and  present  sites  have  the 
same  elevation;  at  high  stage  there  is  a  slight  slope  in  the  water  surface;  hence, 
at  highest  stage  the  present  gage  would  read  slightly  less  than  the  original  gage 
would  have  done,  but  the  difference  is  probably  less  than  0.1  foot,  even  at  extreme 
high  water. 

Channel  and  controL — Clay  and  silt;  slightly  shifting. 

Discharge  measurements. — ^Made  from  the  Anne  Street  Bridge  at  medium  and 
high  stages.  At  low  stage  made  by  wading  some  rods  below  the  dam  at  the  Min- 
neapolis, St.  Paul  &  Sault  Ste.  Marie  Railway  water  tank. 

Winter  flow. — Discharge  relation  somewhat  affected  by  ice  from  about  the  middle 
of  November  to  the  middle  of  April.  In  most  winters  the  discharge  is  very 
small,  as  has  been  found  by  occasional  discharge  measurements.  Thus,  from  a 
few  gage  readings  each  winter  approximate  estimates  of  flow  may  be  made. 

Regulation. — ^A  dam  4  feet  high  at  the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie 
Railway  water  tank,  1  mile  below  the  gage  (along  the  channel),  raises  the  water 
at  the  gage  about  3  feet  at  ordinary  low  stage.  The  dam  has  no  sluices,  being 
designed  merely  to  give  enough  depth  of  water  for  the  intake-pipe  suction;  but 
it  is  not  absolutely  tight.  When  the  discharge  is  less  than  about  6  second-feet 
the  water  level  Mis  below  the  crest  of  the  dam.  The  crest  of  the  dam  is  nearly 
level  and  can  be  considered  as  a  broad-crested  weir  until  (at  gage  reading  about 
6  feet)  corrections  for  submergence  of  the  weir  by  the  filUng  of  the  channel  below 
the  weir  need  be  applied.  During  the  flood  in  April,  1913,  a  section  of  the  crest 
of  the  dam  was  washed  out.  A  short  time  later  the  dam  was  repaired  and  the 
crest  was  raised  slightly. 

Accuracy. — ^The  percentage  errors  of  the  results  for  the  low-water  period  may  be 
largely  due  to  small  errors  made  by  the  gage  observer  and  the  undetermined  leak- 
age through  the  dam,  although  the  error  is  but  a  few  second-feet.  At  medium 
stages  the  results  are  good. 

Disdiarge  measurements  of  Mouse  River  at  Minot,  N.  Dak.,  during  the  year  ending  Sept, 

SO,  191S, 


Date. 

Made  by- 

Gage 
hoiglit. 

Dis- 
charge. 

Apr.  14 

W.  B.  Stevfuson 

Feet, 

8.67 
8.59 
4.68 

Sec.'ft, 
943 

^    15 

do 

928 

Sept.  12 

K.  F.  O^ftnd^r 

9.4 
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SURFACE  WATER  SUPPLY,  1913,  PART  V. 


Daily  gage  height^  infeet^  of  M<mse  River  at  Minoi^  N.  Dak.yjor  the  year  ending  Sept.  SO^ 

191S. 

(EphFaim  Coz,  obMrver.] 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

Jane. 

Jnly. 

Aug. 

Sept. 

1 

4.66 

4.6 

4.6 

4.5 

t6 

4.6 

4.6 

4.6 

4.66 

4.6 

4.66 

4.7 

4.76 

4.75 

4.8 

4.8 

4.76 

4.76 

4.76 

4.76 

4.76 

4.76 

4.7 

4.7 

4.7 

4.7 

4.7 

4.75 

4.76 

4.75 

4.8 

4.8 

4.8 

4.76 

4.76 

4.7 

4.7 
4,7 
4.7 
4.7 

4,7 

4.7 

4.7 

4.05 

4.65 

4.65 

4.66 
4.66 
4.66 
4.65 
4.66 

4.0 
4.6 
4.6 
4.0 
4.6 

4.6 
4.6 
4.0 
4.6 
4.0 

las 

11.2 
11.0 

ia6 

9.0 

as 

&9 
9.4 
9.6 
9.3 

9.0 

&8 
8L6 
8w6 
8L6 

8.6 
8w6 
8L4 
8.0 
7.8 

7.6 
7.2 
7.0 
7.0 
6.8 

6.6 

6.2 

6.0 

5.95 

6.9 

6.9 

5.85 

6.8 

6.7 

6.66 

5.0 

6.66 

5.6 

6.46 

5.45 

5.4 

&4 

5.35 

&36 

6.36 

6.3 

5.3 

6.35 

5.4 

5.4 

5.35 

6.35 

5.35 

6.3 

6.3 

6.3 

&3 

6.25 

6.25 

&2 

6.2 

5.2 

6.16 

5.16 

&1 

&1 

5lO 

6.0 

4.96 

4.95 

4.95 

4.96 
6.0 
5.0 
6.0 
5w06 

5w05 

6.1 

5L1 

6.1 

6.06 

6.0 
6.0 
&0 
4.06 
4.95 

4.95 

4.9 

4.9 

4.9 

4.85 

4.9 

4.85 

4.85 

4.8 

4.85 

4.86 

4.85 
4.85 
4.8 
4.8 

4.85 

4.86 

4.9 

4.95 

5.0 

5.0 

5.05 

5.1 

5.2 

5.3 

5.45 

5.55 

5.65 

6.5 

5.45 

5.4 

5.3 

5.3 

&35 

6.4 

&4 

&35 
5.3 
5l3 
5.3 
5.25 

6.25 
6.25 
&2 
6.2 
&2 

5.25 
&25 
5.25 
6.25 
6.2 

5.15 

5.1 

5.1 

5.15 

5.15 

&15 

SlI 

5.1 

5.1 

5.1 

5l1 

5.1 

5.1 

5.15 

5.15 

5wl5 

5.15 

2 

&1 

3 

&1 

4 

&0 

6 

5iO 

0 

5.0 

7 

&0 

8 

195 

9 

4.0 
4.76 

5.1 

5.6 

6.9 

6.96 

6.86 

6.8 

6.75 

5.7 

&4 

5.25 

6.1 

4.95 

4.90 

4.86 

4.80 

4.75 

4.7 

4.7 

4.7 

6.9 

8.9 

19 

10 

4.8 

11 

4.7 

12 

4.65 

13 

4.6 

14 

4.55 

16 

8.7 

2.0 

155 

10 

15 

17 

15 

18 

145 

19 

145 

20 

14 

21 

14 

22 

14 

23 

14 

24 

145 

26 

15 

26 

15 

27 

145 

28 

1.8 

145 

29 

14 

30 

14 

31 

3.0 

Note.— Discbarge  relation  affected  by  ice  about  Nov.  14, 1912,  to  Apr.  6, 1913. 

Daily  discharge,  in  second-feetf  of  Mouse  River  at  Mvnot,  N.  Dak.,  for  the  year  ending 

Sept.  SO,  191S. 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Kar. 

Apr. 

966 
1,030 
1,070 
1,080 

910 

966 

984 

1,060 

1,080 

1,050 

1,000 
966 
929 
929 
929 

929 
929 
890 
806 
761 

600 
614 
662 
562 
509 

465 
347 
293 
279 
266 

May. 

June. 

July. 

Aug. 

SepU 

1 

30 
24 
24 
24 
24 

24 
24 
24 
30 
36 

44 

62 
60 
60 
60 

60 
60 
60 
60 
60 

60 
60 
62 
62 
52 

52 
62 
60 
60 
60 
09 

69 
60 

60 
60 
62 

62 
62 
62 
62 
62 

62 
62 
44 

36 
36 

36 
36 
36 
36 
36 

30 
30 
30 
30 
30 

30 
30 
30 
30 
30 

266 
252 
239 
213 
200 

187 
174 
162 
149 
149 

137 
137 
126 
125 
126 

113 
113 
126 
137 
137 

125 
126 
125 
113 
113 

113 
113 
101 
101 
90 
90 

90 

79 
79 
68 
68 

47 
47 
38 
38 
38 

38 
47 
47 
47 
67 

67 
68 
68 
68 
67 

47 
47 
47 
88 
88 

38 
29 
20 
29 
23 

29 
23 
23 
17 
23 

23 
23 
23 
17 
17 

23 
23 
29 

38 
47 

47 
57 
68 
90 
113 

149 
174 
174 
162 
149 

137 
113 
113 
125 
137 
137 

125 
113 
113 
113 
101 

101 
101 
90 
90 
90 

101 
101 
101 
101 
90 

79 
68 
68 
79 
79 

79 
68 
68 
68 
68 

68 
68 
68 
79 
79 
79 

79 

2 

68 

3 

68 

4 

47 

6.^ 

47 

6 

47 

7 

47 

8 

38 

9 

29 

10 

17 

11 

10 

12 

&S 

13 

7.5 

14 

7.0 

16 

7.0 

16 

6.5 

17 

6.5 

18 

6.1 

19 

6.1 

20 

&6 

21 

5.6 

22 

&6 

23 

5.6 

34 

6.1 

25 

6.5 

26 

6.5 

27 

6.1 

28 

6.1 

29 

&6 

30 

5.6 

31 

Note.— Daily  discharge  computed  from  two  rating  curves  fairly  well  defined  for  medium  and  hj^ 
stages.  Discharge  estimated,  because  of  ice,  from  obaerver's  notes  and  climatic  records,  as  follows:  Nov. 
14-80, 1912,  and  Apr.  1-6. 1913,  datty  values;  liar.  1-31. 1913, 89  seoond-ieet. 
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Monthly  discharge  of  Mouse  River  at  Minotf  N.  Dak,,  for  the  year  ending  Sept.  SO,  191S, 


Month. 


Disdiarge  in  seoond-iaet. 


Maximum.  Minimum.     Mean. 


Run-off  (to- 
tal in  acre. 
f9et). 


Acca> 
racy. 


October 

Novombcr. . 

Mardi 

Aprfl 

py 

June 

JuJy 

August 

September. 


94 
80 


1,060 
266 

00 
174 
125 

TO 


266 
00 
23 
17 
68 
&6 


48.0 
42.3 
80 

706 

144 
8a4 
74,0 
87.3 
20.6 


2,050 
2,520 
3,620 
47,300 
8,880 
1,800 
4,610 
6,370 
1,220 


EVAPORATION  AT   UNIVERSITY,   N.   DAK.* 

The  evaporation  gage  at  University,  N.  Dak.,  was  establiflhed  April  17,  1905,  on  a 
pool  in  a  ravine  called  English  Coulee,  which  runs  through  the  campus  of  the  Uni- 
versity of  North  Dakota,  which  is  immediately  west  of  Grand  Forks,  N.  Dak.,  and  2 
miles  west  of  the  Minnesota  boundary. 

The  records  at  this  station  were  continued  during  the  year  ending  September  30, 
1913,  daily  observations  being  made  during  the  entire  open  season,  except  the  first 
10  days.  The  gage  was  protected  from  disturbance,  and  the  records  of  observations 
are  reliable. 

The  coulee  drains  about  60  square  miles  of  very  level  prairie.  Except  for  brief 
freshets  the  flow  in  the  coulee  is  small,  varying  from  1  second-foot  or  less  to  20  second- 
feet.    In  very  dry  weather  the  water  lies  in  pools  with  scarcely  any  perceptible  flow. 

A  heavy  galvanized-iron  tank,  3  feet  square  and  18  inches  deep,  is  placed  in  the 
center  of  an  anchored  raft,  so  that  the  water  in  the  tank  is  at  the  same  level  as  the  water 
surface  outside.  The  tank  is  filled  neafly  to  the  top,  to  a  height  precisely  marked  by 
the  pointed  tip  of  a  vertical  rod  in  the  center  of  the  tank.  Once  each  day,  after  the 
change  produced  by  evaporation  or  rainfall,  the  water  level  is  restored  to  the  original 
height,  the  precise  amount  of  water  transferred  being  measured  with  a  cup  of  such  size 
that  one  cupful  of  water  is  equaivalent  to  0.01  inch  depth  in  the  tank. 

A  standard  rain  gage  is  located  on  the  open  prairie  about  10  rods  distant.  On  days 
of  rainfall  the  difference  (which  is  usually  small)  between  the  quantity  measured  by 
the  rain  gage  and  the  surplus  in  the  tank  is  considered  the  total  evaporation  for  the 
day. 

Observations  were  made  usually  about  half  an  hour  before  sunset.  The  tempera- 
ture of  the  water  recorded  is  the  observation  of  the  water  in  the  tank;  as  the  tank  is  a 
metal  tank,  it  has  been  found  that  at  that  time  of  the  day  there  is  rarely  a  percepti- 
ble difference  in  temperature  reading  between  the  water  within  and  without  the 
tank.  The  temperature  of  the  air  as  recorded  is  the  mean  of  the  readings  of  the 
standard  self-recording  maximum  and  the  self-recording  minimum  thermometers  for 
the  preceding  24  hours. 

The  following  table  shows  for  each  10-day  period  during  the  year  ending  September 
30, 1913,  the  gross  evaporation,  the  total  rainfall,  and  the  mean  temperatures  for  the 
10  observations  of  the  water  and  of  the  air. 

1  For  complete  description  of  this  station  and  records  of  evaporation,  rainfUI,  and  temperature  for  1005 
to  1908,  see  U.  8.  Oeol.  Survey  Water-Supply  Paper  245,  pp.  64-67, 1910. 


Digitized  by 


Google 


62 


SURFACB  WATER  SUPPLY,  WIZ,  PART  V. 


Evaporation^  rainfall^  and  temperatwre  at  Univemtff,  N.  Dak.,  for  the  year  ending  SepL 

SO,  191S. 

|T.  T.  Qnirlce  and  J.  B.  Johnsoo,  obwrvora.) 


Date. 

Evapo- 
ration. 

Rain- 
feiU. 

Mean  tempera- 
tme. 

Date. 

Evapo- 
ration. 

Rain- 
teU. 

tore. 

Water. 

Air. 

Water. 

Ak. 

Oct.   1-10 

11-20 

21-31 

Nov.  1-9 

10-30 

/flidket. 

0.67 

.61 

.48 
.16 

Inehet. 

0.26 

.00 

.03 

.05 

•F. 
47 
42 
87 
82 

•F. 

40 
33 

May  11-20 

21-31 

Jane  1-10 

11-20 

21-30 

July  1-10 

11-20 

21^1 

Aug.   1-10 

11-20 

21-31 

Sept.   1-10 

11-20 

21-30 

1.36 
1.72 
2.45 
2.30 
2.34 
2.06 
1.47 
2.21 
1.76 
1.55 
1.99 
1.28 
1.68 
.78 

IfldU9. 

0.27 
.75 
.16 
.68 
.42 
.79 

1.30 
.77 
.27 

1.35 
.07 

2.56 
.00 
.10 

•F. 
52 
61 
65 
69 

72* 

71 
71 
71 
73 
66 
69 
61 
47 

•F. 

48 

61 

58 

eo 

73 

Dec.  1-31 

65 

Jan.  1-31 

66 

Feb.  1-28 

66 

Mm*  1-31  

68 

Apr.   1-4. 

74 

5-10 

11-20 

21-30 

May  1-10 

.46 
1.66 
1.7« 
1.15 

.30 
.00 
.23 
.60 

87 
53 
54 

48 

38 
52 
51 
43 

67 

68 
S8 
48 

RAINY   LAKB   AT  RANIER,  MINN. 

Location. — At  the  foot  of  Rainy  Lake,  at  the  foot  of  the  Ranier  wharf. 

Becords  available.— January  1,  1910,  to  September  30,  1913. 

Gage. — Vertical  staff.  Prior  to  August  19,  1911,  the  gage  heights  were  taken  at  the 
upper  gage  of  the  Minnesota  &  Ontario  Power  Co.,  just  above  the  dam  at  Inter- 
national Falls,  2  miles  below  Ranier.  Comparative  readings  taken  on  the  two 
gages  during  1911  indicated  a  slope  of  0.50  feet  between  the  two  points,  and  to 
make  the  records  at  the  two  points  comparable  the  readings  on  the  Minnesota  and 
Ontario  gage  were  reduced  by  488.50  feet.  Recent  studies  by  A.  F.  Meyer,  an 
engineer  of  the  International  Joint  Commission,  indicate  that  the  actual  slope 
between  the  two  gages  varied  from  0.3  to  1.2  feet  during  the  period  January  1, 
1910,  to  August  18,  1911,  so  that  the  readings  on  the  Minnesota  &  Ontario  Power 
Co.'s  gage  should  have  been  reduced  by  an  amount  ranging  from  488.70  to  487.80 
feet  instead  of  488.50  feet.  Gage  heights  from  January  1, 1910,  to  August  18, 1911, 
published  in  Water  Supply  Papers  285  and  305  are  therefore  in  error,  as  referred  to 
the  correct  datum,  by  an  unknown  amount  varying  from  0.2  to  —0.7  foot  The 
dam  at  International  Falls  controls  the  level  of  Ranier  Lake,  which  has  an  area 
of  approximately  344  square  miles.  Owing  to  the  great  number  of  small  islands 
in  the  lake  its  effective  capacity  is  somewhat  uncertain,  as  available  maps  are 
too  small  to  show  this  accurately.  Beginning  August  19,  1911,  the  gage  heights 
refer  to  the  gage  established  by  the  Canadian  Department  of  Public  Works.  The 
gage  heights  have  been  referred  to  the  original  datum  of  the  gage,  the  elevation 
of  which  is  489.00  feet  above  that  of  the  Minnesota  &  Ontario  Power  Co.'s  gage. 
The  gage  was  maintained  at  the  following  elevations  during  year  ending  Septem- 
ber 30,  1913:  October  1, 1912,  to  October  9, 1912,  488.77  feet;  October  15, 1912,  to 
September  30,  1913,  489.25  feet.  The  records  at  this  station,  by  indicating  the 
change  of  water  level,  show  the  gain  or  loss  in  storage  due  to  the  control  at  Inter- 
national Falls  dam,  and  when  used  in  connection  with  the  records  of  flow  of  the 
Rainy  River  at  International  Falls,  are  of  value  in  determining  the  natural 
run-off. 

Cooperation. — Gages  owned  and  maintained  by  the  Canadian  Department  of  Public 
Works. 
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Daily  gage  height,  in  feet,  of  Rainy  Lake  at  Ranter,  Minn.,  for  the  year  ending  Sept.  SO, 

191S. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 

7.28 

2 

7.26 

8 

7.26 

4 

7.27 

5 

7.37 

6 

7.25 

7 

7.25 

8 

7.26 

0 

7.37 

10 

11 

12 

13 

14 

15 

7.25 

16 

7.23 

17 

7.25 

w 

7.19 

19 

7.20 

20 

7.23 

21 

7.17 

22 

7.16 

23 

7.15 

24 

7.11 

25 

7.10 

26 

7.09 

27 

7.08 

28 

7.07 

29 

7.05 

30 

7.06 

31 

7.05 

7.03 
7.02 
7.01 
7.00 
0.98 

6.98 
6.96 
6.86 
6.92 
6.90 

6.00 
6.89 
6.87 
6.84 
6.81 

6.77 
6.75 
6.73 
6.73 
6.71 

6.65 
6.65 
6.65 
6.61 
6.59 

6.55 
6.53 
6.49 
6.41 
6.44 


6.45 
6.45 
6.45 
6.41 
6.37 

6.35 
6.33 
6.31 
6.28 
6.25 

6.22 
6.19 
6.16 
6.12 
6.10 

6.09 
6.07 
6.05 
6.03 
6.01 

5.99 
5.98 
6.97 
6.05 
5.93 

5.91 
5.80 
5.87 
5.85 
5.85 
5.83 


6.81 
5.78 
5.75 
6.72 
6.70 

5.69 
5.67 
5.65 
5.63 
5.61 

5.50 
5.59 
5.57 
5.53 
5.46 

5.43 
5.41 
5.39 
5.38 
5.36 

5.31 
5.27 
5.23 
5.19 
6.17 

5.15 
5.13 
5.09 
6.07 
6.05 
6.02 


4.96 
4.05 
4.91 
4.88 
4.84 

4.80 
4.77 
4.73 
4.09 
4.60 

4.62 
4.59 
4.56 
4.52 
4.49 

4.45 
4.42 
4.37 
4.33 
4.27 

4.23 
4.19 
4.18 
4.15 
4.13 

4.09 
4.07 
4.04 


4.00 
3.97 
3.95 
3.93 
3.87 

3.81 
3.76 
8.70 
3.67 
3.66 

3.63 
3.59 
3.56 
3.53 
3.49 

3.45 
3.41 
3.38 
3.35 
3.32 

3.20 
3.27 
3.25 
3.21 
3.17 

3.14 
3.10 
3.06 
3.03 
2.99 
2.95 


2.93 
2.89 
2.87 
2.84 
2.80 

2.77 
2.75 
2.71 
2.68 
2.65 

2.65 
2.64 
2.65 
2.68 
2.60 

2.71 
2.75 
2.79 
2.81 
2.83 

2.85 
2.87 
2.80 
2.94 
2.97 

3.00 
3.05 
3.10 
3.11 
3.13 


3.15 
3.19 
3.23 
3.26 
3.31 

3.37 
3.39 
3.43 
8.47 
3.51 

3.56 
3.62 
3.66 
8.70 
3.76 

3.83 
3.91 
3.99 
4.05 
4.11 

4.21 
4.33 
4.42 
4.62 
4.01 

4.60 
4.77 
4.87 
4.97 
5.11 
5.22 


5.45 
6.57 
5.73 
5.83 
6.99 

6.13 
6.25 
6.40 
0.52 
6.66 

6.77 
6.80 
7.03 
7.11 
7.20 

7.29 
7.37 
7.47 
7.56 
7.63 

7.69 
7.73 
7.78 
7.85 
7.91 

7.96 
8.04 
8.06 
8.05 
8.07 


8.04 
8.19 
8.13 
8.18 
8.21 

8.32 
8.35 
8.35 
8.37 
8.37 

8.35 
8.45 
8.45 
8.47 
8.43 

8.45 
8.43 
8.41 
8.40 
8.39 

8.37 
8.40 


8.37 
8.35 


8.35 


8.31 
8.29 
8.26 
8.29 


8.35 
8.35 
8.39 
8.37 
8.39 

8.40 
8.35 
8.35 
8.43 
8.45 

8.35 
8.30 
8.30 
8.30 
8.42 

8.35 
8.40 
8.37 
8.34 
8.33 

8.27 
8.29 
8.26 
8.33 
8.28 

8.26 
8.29 
8.23 
8.28 
8.31 
8.45 


8.38 
8.34 
8.34 
8.34 
8.29 

8.32 
8.34 
8.33 
8.32 
8.29 

8.32 
8.32 
8.27 
8.24 
8.21 

8.21 
8.19 
8.15 
8.14 
8.15 

8.12 
8.11 
8.09 
8.09 
8.05 

8.04 
7.99 
8.00 
8.00 
7.98 


Note.— Gage  heights  here  published  refer  to  datum  489.00.    Gage  readings  Oct.  1-9,  1912,  have  been 
corrected  by  subtracting  0.23  foot,  and  Oct.  15, 1912,  to  Sept.  30, 1913,  by  adding  0.25  foot. 

RAINY  RIVEB  AT   INTERNATIONAL  FALLS,   MINN. 

Location. — At  the  steamboat  dock  half  a  mile  below  the  dam  at  International  Falls. 

Records  available.— March  1,  1907,  to  September  30,  1913. 

Drainage  area. — 14,600  square  miles. 

Gage. — Vertical  staff  installed  by  the  United  States  Geological  Survey  April  20, 1911. 
Prior  to  this  date  the  gage  heights,  furnished  through  the  courtesy  of  the  Minnesota 
&  Ontario  Power  Co.,  were  read  on  a  gage  just  below  the  dam,  first  on  the  American 
side  but  later  on  the  Canadian  side.  The  zero  of  the  United  States  Geological 
Survey  gage  is  460.99  feet  above  that  of  the  power  company's  gage,  when  the  slope 
of  the  river  between  the  two  points  (determined  at  gage  height  2.65  feet)  is  con- 
sidered. On  September  15,  1913,  an  automatic  gage  was  installed  by  the  Cana- 
dian Department  of  Public  Works  near  the  staff  gage  and  at  the  same  datum. 

Channel  and  control. — Practically  permanent. 

Discharge  measurements.— Made  from  a  boat  at  a  section  about  100  feet  below 
the  gage  where  the  bed  of  the  river  is  uniform  and  the  velocity  is  regular. 

IX^ter  flow. — Ice  rarely  forms  in  the  long  stretch  of  water  below  the  dam.  It  does 
form,  however,  at  the  rapids  below  the  open  stretch  causing  serious  backwater 
at  the  gage  amounting  at  times  to  more  than  2  feet.  Estimates  of  winter  flow  are 
based  directly  on  the  records  of  flow  through  the  turbines  of  the  power  company, 
as  computed  by  the  Canadian  Department  of  Public  Works. 
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Begtilation. — Since  the  dam  and  power  house  have  been  in  operation  practicany 
no  water  has  passed  over  the  crest,  the  entire  flow  of  the  Rainy  going  throu^ 
the  turbines  and  sluice  gates.  The  plant  is  run  on  a  24-hour  basis,  however,  so 
that  with  the  exception  of  the  Sunday  flow  the  discharge  is  £airly  uniform. 

Accuracy. — Studies  of  the  previous  records  at  this  station,  based  on  more  complete 
data  than  were  available  when  Water-Supply  Paper  305  was  prepared,  indicate 
that  the  estimates  of  monthly  discharge  published  in  that  report  are  in  error. 
The  estimated  errors  were  published  in  Water-Supply  Paper  325,  page  61.  The 
estimated  error  for  December,  1908,  as  given  in  that  table  should  be  -f  14  per  c«it 
instead  of  —14  per  cent.  Throughout  the  greater  part  of  the  open-water  period 
during  the  year  ending  September  30,  1913,  the  discharge  relation  was  affected 
by  backwater  from  log  booms  below  the  gage. 

Cooperation. — Estimates  of  flow  through  the  power  house  and  results  of  dischaige 
measurements  furnished  by  Canadian  Department  of  Public  Works.  Dischai]ge 
measurements  were  also  furnished  by  the  water  power  branch  of  the  CanadiaD 
Department  of  the  Interior. 

Discharge  mcasuremenU  of  Rainy  River  at  International  Falls,  Minn.,  during  the  year 

ending  Sept,  SO,  191S. 


Dato. 


Hade  by- 


Oae© 
height. 


Dis- 
charge. 


Date. 


Made  by— 


he^t. 

Db- 

¥nt. 

Sec-/». 

3,21 

bS.tOO 

4.56 

»7,0W 

4.14 

»8.1» 

7.33 

612,800 

3.02 

7,850 

2.78 

7,300 

Oct.  2 
Nov.  6 
Jan.  12 
Feb.  20 
Har.  8 
20 


A.  Pierce  o 

R.  H.  Nelson  o. 

A.  Pierce  a 

G.  M.  Brown  a. 

...do 

...do 


Fett. 
2.23 
2.88 
3.43 
4.77 
4.87 
4.59 


StC'ft. 

b  s.ifio 

5  6.420 
64.850 

6  6,940 
6  6,670 
66,730 


Apr.  2 
May  22 
June  13 
July  23 
Aug.  28 
Sept.  23 


Brown  &  Jamfson  a 
D.  W.  JamisGO «». . . . 

(o) 

i>.  W.  Jamison  a... 

«::::::::::::::::: 


o  Canadian  engineers. 


6  Discharge  relation  afTected  by  backwater. 


Daily  gage  height,  infect,  of  Rainy  River  at  International  Falls,  Minn.,  for  the  year 

ending  Sept.  SO,  191 S. 

[Robert  Caple,  observer.l 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Ang. 

Sept. 

1 

3.4 
3.3 
3.2 
3.1 
3.2 

2.7 
2.8 
2.9 
3.0 
3.0 

3.0 
3.1 
2.5 

2.8 
2.9 

2.9 

2.8 
2.8 
2.9 
2.6 

2.2 
2.7 
2.8 
2.8 
2.8 

2.8 
2.1 
2.1 
2.7 
2.8 
2.8 

2.8 
2.8 
2.2 
2.1 
2.9 

2.9 
2.9 
2.9 
2.8 
2.2 

2.2 

2.6 
2.8 
2.8 
2.8 

2.7 
2.2 
2.4 

2.8 
2.8 

3.0 
2.9 
2.8 
2.3 
2.3 

2.7 
2.8 
2.8 
2.8 
2.7 

2.8 
3.6 
4.0 
4.0 
4.0 

4.0 
3.8 
3.4 
3.4 
4.3 

4.4 
4.5 
4.6 
4.4 
3.6 

3.4 
4.2 
4.3 
4.4 
4.4 

4.2 
3.3 
3.2 
3.4 
3.0 

2.8 
3.5 
3.2 
8.2 
3.1 
3.8 

3.9 
3.9 
4.0 
4.2 
3.2 

3.2 
4.1 
4.2 
4.2 
4.3 

4.5 
3.7 
3.6 
4.3 
4.4 

4.4 

4.4 
4.6 
3.6 
3.6 

4.4 
4.6 
4.6 
4.7 
4.6 

4.0 
3.6 
4.5 
4.7 
4.6 
4.8 

4.8 
3.8 
3.7 
4.6 
4.8 

4.8 
4.8 
4.7 
4.2 
4.1 

4.8 
4.8 
4.9 
4.9 
4.9 

4.2 
3.9 
4.7 
4.8 
4.8 

4.8 
4.8 
4.4 
4.1 

4.8 

6.0 

6.0 

4.9 



4.8 
4.1 
4.0 
4.9 
4.9 

6.0 
6.0 
4.9 
4.6 
3.9 

4.4 
4.3 
4.2 
4.1 
4.6 

3.5 
3.6 
4.2 
4.5 
4.7 

4.6 
4.6 
3.8 
3.6 
4.3 

4.4 
4.4 

4.3 
4.2 
3.2 
2.9 

3.6 
3.2 
3.0 
3.2 
3.1 

2.4 
2.1 
2.8 
3.1 
3.0 

3.1 
3.2 
2.7 
2.8 
4.1 

4.8 
4.9 
6.0 
6.0 
4.4 

4.3 
4.4 
4.3 
4.3 
4.6 

4.9 
4.7 
4.9 
6.0 
4.8 

4.6 
4.3 
4.2 
3.9 
4.4 

4.7 
4.8 
4.7 
4.6 
4.2 

3.6 
3.6 
8.7 
3.6 
8.6 

3.7 
4.1 
4.4 

4.6 
4.7 

4.5 
4.4 

4.6 
4.6 
4.2 

4.0 
4.1 
8.9 
3.7 
8.7 
4.1 

3.8 
3.8 
4.3 
4.2 
4.0 

4.2 
4.4 

4.6 
4.9 
4.9 

4.6 
4.3 
4.1 
4.0 
8.7 

8.9 
3.9 
3.9 
8.8 
4.0 

4.3 
4.4 
4.4 

4.6 
4.6 

4.6 
4.6 
4.9 
6.7 
0.0 

6.1 

a2 

6.4 
6.0 
6.6 

6.2 
6.3 
6.2 
6.3 
6.8 

7.0 
7.2 
7.8 
7.6 

7.8 

7.7 
8.2 
8.4 
&4 
7.9 

7.6 
7.6 
7.3 
7.8 
7.2 

7.0 
6.7 
6.7 
6.8 
6.2 
5.7 

6.2 
6.2 
4.9 
4.7 
4.4 

4.4 

4.7 
4.9 
4.9 
4.2 

4.3 
4.6 
4.6 
4.6 
4.5 

4.6 
4.2 
4.3 
4.6 
4.6 

4.6 
4.6 
4.6 
4.1 
3.6 

3.2 
3.0 
3.0 
2.9 
2.8 
1.7 

1.7 

2 

1.7 

3 

2.8 

4 

3.9 

5 

3.9 

6 

19 

7 

2.8 

8 

3.0 

9 

3.0 

10 

3.0 

11 

3.0 

12 

3.1 

13 

3.1 

14 

3.6 

15 

2.6 

16 

10 

17 

3.0 

18 

19 

19 

2.9 

20 

2.9 

21 

2.7 

22 

3.7 

23 

3.7 

24    

3.6 

26 

3.6 

26 

16 

27 

15 

28 

14 

29 

IS 

30 

15 

31 

•* 

Note. — Discharge  relation  affected  by  backwater  from  about  Deo.  1  to  the  latter  part  of  August.  8m 
"Accuracy"  in  station  description. 
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DaUy  di»dittrgey  in  aieond-feet,  of  Rainy  River  at  International  FaUSf  Minn.,  for  the  year 

ending  Sept.  .50,  191S. 


Day. 


Oct     Not      Dec     Jan.     Feb.     Mar.     Apr.     ICay.    June.    July.    Aug.    Sept. 


1, 
2. 
3. 
4 
5. 

e, 

7. 
8. 
9. 
10. 

U. 
13. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

2S. 
27. 
28. 
29. 
30. 
31. 


7,279 
7,202 
7,030 
7,060 
7,078 

6,100 
6,543 
7,060 
7,060 
7,030 

7,046 
7,100 
06,880 
6,664 
7,063 

7,044 
7,047 
6,863 
6,087 
6,fi04 

5,824 
7,078 
7,111 
7,070 
7,056 

7,078 
6,136 
5,027 
6,068 
7,076 
7,112 


7.087 
7,122 
6,184 
6,005 
7,100 

7,146 
7,100 
7,073 
6,701 
6,176 

5,006 
6,568 
6,023 
7,020 
6,055 

7,041 
5,261 
6,511 
6,000 
7,016 

7,060 
7,033 
7,050 
6,174 
5,978 

7,002 
7,054 
7,047 
6,687 
6,422 


5,801 
6,433 
6,725 
7,001 
6,068 

6,655 
6,140 
5,828 
5,860 
6,013 

6,073 
6,972 
6,062 
6,675 
5,412 

5,532 

7,267 
6,067 
6,850 
6,060 

6,762 
5,000 
4,650 
6,581 
5,011 

4,501 
5,005 
6,540 
5,762 
5,137 
6,761 


6,805 
6,795 
6,827 
6,078 
5,060 

5,216 
6,858 
6,706 
6,802 
6,020 

6,021 
5,778 
6,124 
6,011 
6,032 

6,041 
6,000 
6,047 
6,015 
5,073 

6,056 
6,045 
6,000 
6,037 
6,055 

5,806 
6,273 
6,866 
6,028 
6,077 
6,081 


6,841 
5,647 
6,385 
6,864 
6,887 

6,805 
6,853 
6,000 
5,738 
5,840 

6,870 
6,884 
6,878 
6,872 
6,853 

5,618 
5,477 
6,865 
6,877 
6,853 

6,804 
6,844 
5,631 
6,054 
6,864 

6,847 
6,830 
6,830 


6,850 
5,602 
5,675 
6,740 
6,761 

6,000 
6,005 
6,010 
5,840 
5,725 

6,750 
6,780 
6,716 
6,706 
6,730 

5,464 
5,653 
6,730 
6,747 
6,682 

6,762 
6,715 
5,508 
4,021 
6,840 

6,813 
6,811 
6,775 
6,800 
5,046 
5,900 


5,856 
6,246 
5,870 
6,187 
6,634 

5,406 
5,438 
6,621 
6,801 
6,865 

6,792 
6,783 
5,883 
5,419 
6,715 

6,837 
6,801 
6,716 
6,761 
5,324 

6,254 
6,368 
6,706 
6,758 
6,726 

6,746 
5,873 
6,180 
6,606 
6,013 


6,826 
6,831 
6,814 
5,978 
6,331 

6,827 
6,827 
6,814 
6,881 
6,820 

5,938 
6,172 
6,761 
6,788 
6,730 

6,765 
6,820 
5,904 
6,163 
6,772 

6,706 
6,777 
6,760 
6,785 
6,162 

6,088 
6,740 
6,550 
6,880 
6,896 
6,006 


5,535 
6,216 
6,080 
6,762 
6,868 

6,004 
6,820 
6,273 
6,343 
6,705 

6,870 
6,011 
6,002 
7,062 
6,7i0 

6,306 
7,508 
7,410 
7,336 
7,473 

7,468 
6,680 
7,324 
7,814 
7,840 

7,856 
8,708 
8,832 
0,673 
0,863 


11,023 
11,058 
11,004 
11,606 
11,438 

11,503 
10,343 
10,106 
0,663 
10,817 

13,475 
13,510 
12,836 
13,530 
14,483 

14,332 
14,570 
14,243 
15,200 
14,706 

12,187 
13,221 
13,254 
13,331 
13,260 

13,262 
12,802 
12,844 
13,202 
13,727 
0,704 


0,490 
8,828 
0,223 
0,048 
0,134 

0,130 
0,576 
10,414 
10,022 
0,513 

8,058 
0,108 
0,076 
0,207 
0,264 

8,068 
8,758 
8,651 
0,050 
8,943 


9,118 
8,888 
6,232 
7,229 

7,022 
6,965 
7,005 
6,767 
6,765 
5,660 


5,251 
6,328 
6,935 
7,019 
6,703 

6,897 
5,885 
7,263 
6,821 
7,006 

7,014 
6,964 
7,010 
6,223 
6,455 

6,960 
7,094 
7,000 
6,985 
6,975 

6,535 
6,000 
7,060 
7,046 
7,215 

6,004 
6,015 
6,021 
6,600 
7,083 


a  Interpolated  by  engineers  of  United  States  Geological  Survey. 

Note.  Dally  discharge  record  fomlshed  by  S.  B.  Johnson,  hydranlio  engineer,  department  of  puUio 
worki,  Canada,  and  were  compated  from  power-house  records. 

Monthly  discharge  of  Rainy  River  at  IrUemational  Falls,  Minn.,  for  thi  year  ending 

Sept.  SO,  191S. 

[Drainage  area,  14,600  square  miles.<>] 


Month. 


Discharge  in  second-feet 


Maximum.   Minimum.     Mean. 


October 

November 

December 

JiDoaiy 

February 

Maich... 

i5^:::::::::: 

June 

July 

Au^ 

September 

The  year 


7,280 
7,200 
7,270 
6,080 
6,000 
6,020 
6,010 
6,010 
0,860 
15,300 
10,400 
7,260 


5,820 
5,260 
4,590 
5,070 
5,480 
4,920 
5,320 
5,940 
5,540 
9,660 
5,660 
5,250 


6,880 
6,730 
6,280 
6,620 
6,560 
6,420 
6,370 
6,620 
7,270 
12,600 
8,540 
6,770 


15.300 


4,590 


7.320 


«" Discharge  in  second-feet  per  square  mile''  and  *' Run-off  (depth  in  inchesV'  are  not  published  for 
thii  drainage  area,  beoause  such  values  are  believed  not  to  represent  the  natural  now  at  this  station.  See 
"Begulation"  in  station  description. 

MoTB.~DiBoharge  computed  to  3  significant  flffures  by  engineers  of  the  United  States  Geological  Sur- 
vey from  the  daily  discharge  record  furnished  by  s.  B.  Johnson,  hydraulic  engineer.  Department  of  Public 
Works,  Canada. 
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SURFACB  WATER  SUPPLY,  1913,  PAST  V. 


VERMILION  BIYEB  BELOW  LAKE  VERMILION,  NEAR  TOWER,  MINN. 

Location.— In  sec.  2,  T.  63  N.,  R.  17  W.,  just  below  the  dam  at  outlet  of  Lake  Ver- 
mllion,  in  St.  Louis  County,  4  miles  above  the  mouth  of  Twomile  Creek,  which 
enters  from  the  west. 

Becords  avaUable.— May  17,  1911,  to  September  30,  1913. 

Drainage  area.—- 507  square  miles. 

Gage.— Vertical  staff.  From  October  to  April,  read  once  daily  to  half-tenths;  from 
May  to  September,  read  morning  and  evening  to  half- tenths.  Limits  of  use: 
Himdredths  below  1.0,  half-tenths  from  1.0  to  2.5,  and  tenths  above  2.5  feet. 

Channel  and  controL — There  are  steep  rapids  just  below  the  gage.  As  the  bed  of 
the  stream  is  composed  of  solid  rock  and  large  bowlders,  the  control  is  permanent. 

Diacharge  measurements. — Made  from  cable  just  below  the  gage. 

Winter  flow. — Owing  to  the  heavy  kll  at  the  gage  section,  amounting  to  20  feet  in 
200  yards,  there  is  little  or  no  backwater  from  ice  during  the  winter  months. 

Begulation. — At  the  outlet  of  Vermilion  Lake,  a  few  hundred  feet  above  the  gage, 
there  is  a  dam  which  is  used  to  raise  the  elevation  of  the  lake  for  aid  in  navigation. 
There  are  no  gates  in  the  dam,  but  on  July  19, 1912,  it  was  repaired.  For  a  period 
after  this  date  the  flow  was  lower  than  normal  as  there  was  less  leakage.  The 
lake  has  a  slightly  larger  storage  at  the  present  time  so  that  the  flow  during  the 
winter  period  of  1912-13  was  somewhat  larger  than  it  would  have  been  had  not 
the  dam  been  repaired. 

Accuracy. — Conditions  are  kvorable  for  fairly  accurate  results,  the  only  uncertainty 
being  some  inaccuracy  in  the  discharge  measurements  owing  to  the  very  rocky 
section. 

Discharge  measuremenU  of  Vermilion  River  below  Lake  Vermilionf  near  3Wer,  Minn., 
during  the  year  ending  Sept.  SO,  191S, 


Date. 

Made  by— 

Oaee 
height. 

Db- 
charge. 

Oct.    16 

8  B,  Soul^ 

Ftet. 
0,58 
2.63 
2.62 

Stc-fl, 
105 

July    2 
2 

flO 

906 

....do •. 

9U 
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Daily  gage  height,  infect,  of  Vermilion  River  below  Lake  VermiHon,  near  Tower,  Minn., 
for  the  year  ending  Sept.  SO,  191S. 


Oct 


Nov. 


Dec. 


Jan. 


F*b. 


Mar. 


Apr.     May.    June, 


July. 


Aug.     Sept. 


1.. 
2., 
3.. 
4.. 
5.. 

«.. 
7.. 
8.. 
9.. 
10.. 

U.. 
12.. 
18.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
26.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


ae 

.6 
.6 
.6 
.0 

.« 

.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.55 

.55 
.55 
.55 
.55 
.55 

.55 
.55 
.56 
.55 
.55 
.55 


a5 

.5 
.5 
.5 
.6 

.5 
.5 
.6 
.6 
.6 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.6 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 


a5 

.5 
.5 
.5 
.6 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 
.5 


0.5 
.5 
.5 
.5 
.6 

.5 
.6 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 
.5 


0.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.6 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 


0.5 
.5 
.5 
.5 
.6 

.5 
.5 
.5 
.5 
.5 

.6 
.5 
.5 
.5 
.5 

.5 
.6 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.6 
.6 
.5 
.5 
.5 
.5 


a52 
.52 
.52 
.52 
.52 

.52 
.52 
.52 
.52 
.52 

.52 
.52 
-.55 
.55 
.55 


1.2 

1.3 
1.3 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.5 

1.6 
1.7 
1.8 
1.8 
2.0 

2.0 
2.5 
3.0 
3.1 
3.2 

3.2 
3.2 
3.2 
3.3 
3.3 
3.3 


3.3 
3.3 
3.4 
3.4 
3.4 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.4 
3.4 
3.4 
3.4 

3.4 
3.3 
3.2 
3.2 
3.2 

3.1 
3.0 
3.0 
3.0 
2.9 

2.9 
2.8 
2.8 
2.8 
2.7 


2.8 
2.7 
2.6 
2.6 
2.5 

2.5 

2.35 

2.4 

2.35 

2.3 

2.4 

2.35 

2.2 

2.25 

2.2 

2.25 

2.2 

2.3 

2.25 

2.2 

2.1 

2.2 

2.06 

2.2 

2.15 

2.15 

2.0 

2.1 

1.95 

1.8 

1.9 


1.85 

1.95 

1.85 

1.0 

1.8 

1.65 
1.25 
1.2 
1.1 
.85 

.65 
.6 
.55 
.53 
.5 

.5 
.5 
.5 
.5 
.45 

.45 

.4 

.4 

.4 

.35 

.35 
.35 
.35 
.35 
.35 
.35 


0.33 
.33 
.33 
.33 
.33 

.33 
.33 
.33 
.33 


.33 
.33 


.33 
.33 
.28 
.28 

.28 
.25 
.23 
.23 
.23 

.23 
.23 
.23 
.23 
.23 


Note.— Discharge  relation  probably  not  materially  affected  by  ice  during  the  3rear  ending  Sept.  30, 1013. 

Daily  discharge,  in  second-feet,  of  Vermilion  River  below  Lake  Vermilion,  near  Tower, 
Minn.yfor  the  year  ending  Sept.  SO,  191S. 


Day. 


Oct. 


Nov. 


Dec.      Jan. 


Feb. 


Mar. 


Apr.     May.    June. 


July. 


Aug. 


Sept. 


8.. 
9.. 
10., 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


114 
114 
114 
114 
114 

114 
114 
114 
114 
114 

114 
114 
114 
114 
114 

114 
114 
114 
114 
106 

106 
106 
106 
106 
106 

106 
106 
106 
106 
106 
106 


98 


98 


98 


98 


98 


98 


101 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
106 
106 
106 

112 
119 
125 
132 
138 

145 
152 
158 
165 
172 

179 
186 
103 
200 
205 


212 
218 
222 
226 
231 

257 
257 
287 
287 
287 

287 
287 
287 
287 
321 

358 
398 
442 
442 
540 

540 

810 

1,110 

1,170 

1,230 

1,230 
1,230 
1,230 
1,290 
1,290 
1,290 


1,290 
1,290 
1,360 
1,360 
1,360 

1,420 
1,420 
1,420 
1,420 
1,420 

1,420 
1,360 
1,360 
1,360 
1,360 

1,360 
1,290 
1,230 
1,230 
1,230 

1,170 
1,110 
1,110 
1,110 
1,050 

1,050 
990 
990 
990 
930 


990 
930 
870 
870 
810 

810 
728 
755 
728 
700 

755 
728 
645 
672 
645 

672 
645 
700 
672 
645 

500 
645 
565 
645 
618 

618 
540 
590 
515 
442 
490 


466 
515 
466 
490 
442 

378 
244 
231 
208 
158 

122 
114 
106 
103 


74 
74 
74 
74 
74 

74 
74 
74 
74 
74 

74 
74 
74 
74 
74 

74 
74 

74 
68 
68 

68 
64 
62 
62 
62 

62 
62 
62 
62 
62 


Note.— Daily  discharge  computed  from  a  weU-deflned  rating  curve;  Apr.  16  to  May  4,  estimated.    Esti- 
mates for  October,  November,  and  December  differ  from  those  published  in  Water-Supply  Paper  325 
-    '-.  -    .  -    . y KV^       3below 

tfoot 

__ „  _  _  __r  cent 

lesB  than  that  pabSshed  hi  Water-Supply  Paper  325. 
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SURFACE  WATEB  SUPPLY,  1913,  PART  V. 


Monthly  dMtarge  of  Vermilion  River  below  Lake  VermtHon,  near  Tower,  Minn.,  for  At 

year  ending  Sept.  SO,  19 IS, 

[Dnioage  Mea,  fi07  sqaare  miles.] 


Month. 


Discharge  in  seoond-leet. 


Mean. 


Per 
square 
mUe. 


Rnn-off 
(depth  tai 
inches  on 
drafaisge 

area). 


ACCB- 

racj. 


October 

November 

December 

January 

February 

Mart* 

April 

May 

June 

July 

August 

September 

The  year 


114 

98 

96 

98 

96 

96 

0205 

1,290 

1,420 

990 

515 

74 


106 
96 
96 
98 
98 
98 

101 
i212 

930 

442 
76 
62 


111 

96 

96 

98 

96 

98 
130 
596 
1,250 
685 
177 

69.9 


a  219 
.193 
.198 
.198 
.198 
.198 
.256 
1.18 
2.47 
1.35 
.349 
.138 


1,420 


62 


293 


.578 


a25 
.22 
.22 
.22 
.20 
.23 
.29 
1.36 
2.76 
1.56 
.40 
.15 


7.85 


a  Estimated. 


LITTLE   FORK   RIVEB   AT  LITTLE   FORK,   MINN. 

Location.— In  eec.  9,  T.  68  N.,  R.  26  W.,  at  the  lower  of  the  two  highway  bridgee  in 

Little  Fork,  1^  miles  above  mouth  of  Beaver  Brook. 
Becords  available.— June  23, 1909,  to  September  30,  1913. 
Drainage  area. — 1,720  square  miles. 
Gage. — Vertical  staff;  read  morning  and  evening  to  quarter-tenths.    Limits  of  use: 

Hundredths  below  5.0,  half-tenths  from  5.0  to  6.0,  and  tenths  above  6.0  feet 
Channel  and  control.— Practically  permanent. 
Discharge  measurements. — ^Made  from  bridge. 
Winter  flow. — Determined  by  measurements  made  through  the  ice;  river  frozen  over 

at  station  during  winter. 
Begulation. — River  used  throughout  spring  and  summer  for  log  driving.    No  logging 

dams  on  river;  flow  is  natural. 
Accuracy. — Conditions  at  station  are  favorable  and  records  of  flow  should  be  reliable 

except  for  temporary  backwater  from  log  jams  at  railroad  bridge  below  gage. 

Discharge  meaeurementn  of  Little  Fork  River  at  Little  Fork,  Minn,,  during  the  ffearendifig 

Sept.  SO,  191S. 


Date. 

Madeby- 

Oage 
height 

Dis- 
charge. 

Date. 

Madeby- 

he^t. 

Dli- 

Dec.  19 

8.  B.SouI^ 

Feet. 
5.82 
5.58 
5.50 

8ee.-/t. 
a  113 
a78.« 
53.3 

May    1 

July  30 

S.B.Soold. 

FeeL 
13.82 
6.88 

^;& 

Jan.   15 

do 

do 

B.J.  Petcnon 

W 

Feb.  18 

o  Ck>inplete  ice  cover. 


b  Logs  running  during  measurement,  but  not  lodged  anywhere. 
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Daibfgage  height^  in  feet,  of  Little  Fork  River  at  Little  Fork,  Minn.,  for  the  year  ending 

Sept.  SO,  191S. 
[Herman  I.  Mous,  observer.] 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

8.0 
7.» 
7.6 
7.4 
7.2 

7.1 

7.1 
6.8 
6.6 
6.8 

6.8 
6.7 
6.8 
6.6 
6.7 

6.7 
6.6 
6.5 
6.4 
6.4 

6.3 
6.3 
6.3 
6.3 
6.1 

6.1 

5.95 

5.8 

6.1 

6.1 

CO 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.96 
5.95 
5.9 
5.9 

5.9 
6.3 
6.4 
6.4 
6.4 

6.3 
6.3 
6.1 
6.1 
6.3 

6.3 
6.3 
6.3 
6.3 
6.3 

13.3 
13.4 
13.3 
13.7 
13.3 

13.3 
13.0 
12.3 
13.0 
11.4 

10.6 
10.4 
10.3 
10.0 
10.3 

10.6 
13.4 
16.4 
16.1 
15.7 

13.6 
13.8 
14.5 
14.4 
13.7 

13.5 
11.5 
10.8 
11.1 
11.8 
13.7 

13.3 
13.3 
12.9 
13.4 
11.8 

13.4 
14.3 
15.6 
15.5 
14.3 

13.3 
13.8 
11.8 
11.0 
9.8 

9.4 
9.7 
9.4 
9.4 
9.0 

9.0 
8.9 
•     8.6 
8.3 
7.8 

7.8 
7.6 
8.1 
8.4 
8.6 

8.8 
8.6 
8.4 
8.1 
8.8 

9.3 
9.4 
9.3 
8.6 
7.9 

7.6 
8.0 
9.4 
9.5 
9.4 

9.4 
9.6 
9.9 
10.0 
9.6 

9.4 
9.3 
9.3 
9.0 
8.7 

8.3 
7.6 
7.2 
7.0 
6.8 
6.7 

6.5 

6.1 

5.75 

5.6 

5.7 

5.7 
5.75 
5.8 
5.85 
5.8 

5.9 
5.9 
5.9 
5.9 
5.9 

6.85 
5.85 
5.75 
5.7 
5.65 

6.8 
6.3 
6.0 
5.95 
5.9 

5.95 
5.9 
5.9 
5.9 
5.9 
5.8 

5.8 

2 

5.9 

5.8 

3 

6.6 

5.9 

4 

6.0 

5 

6.0 



6.0 

6 

5.5 

5.7 

6.1 

7 

6.3 

8 

6.3 

9 

6.0 

6  3 

10 

8.7 

8.9 
8.8 
13.6 
16.4 
17.3 

18.3 
16.0 
15.8 
15.4 
15.0 

14.0 
13.7 
13.9 
14.0 
14.3 

15.  G 
16.4 
16.1 
15.3 
14.3 

6.6 

U 

6.8 

12 

6.75 

7.3 

13 

5.5 

5.9 

7.0 

14 

6.0 

15 

5.6 
5.6 

6.8 

16 

6.9 

17 

6.8 

18 

5.6 



6  8 

19 

5.7 

6.6 

20 

5.5 

6.1 

6.5 

21 

6.4 

22 

6.4 

23 

5.6 

6.4 

24 

6.3 

2S 

G  3 

26 

5.9 

6.3 

27 

5.7 

6.3 

6.3 

28 

0.3 

20 

6.3 

30 

6.3 

31 

5.5 

Note.— Discharge  relation  probably  affected  by  ice  about  Nov.  17, 1912,  to  Apr.  16, 1913.. 

Doity  discharge,  in  second-feet,  of  Little  Fork  River  at  Little  Fork,  Minn.,  for  the  year 

ending  Sept.  SO,  191S. 


Day. 

Oct. 

Nov. 

Doc. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1,030 
960 
870 
793 
719 

683 
663 

578 
513 
678 

578 
645 
578 
513 
545 

545 
513 
483 
453 
453 

395 
433 
433 
395 
368 

368 
338 
389 
368 
368 
341 

341 
341 
341 
341 
341 

841 
341 
341 
341 
341 

341 
338 
338 
315 
315 

315 

3,540 
3,060 
3,010 
3,220 
31490 

3,490 
3,380 
2,960 
2,860 
2,560 

2,180 
2,080 
2,000 
1,900 
2,000 

2,180 
3  600 
5,250 
5,080 
4,860 

3,710 
3,820 
4,200 
4,150 
3,760 

3,110 
2,610 
2,260 
2,410 
2,760 
3  220 

3,490 
3,540 
3,320 
3,060 
2,780 

3,060 
4,040 
4,810 
4,760 
4,100 

3,490 
3,270 
2,760 
2,360 
1,820 

1,640 
1,770 
1640 
1,640 
1,460 

1,460 
1,410 
1,280 
1,110 
949 

949 

870 

1,070 

1,190 

i;280 

1,360 
1,280 
1,190 
1,070 
1,360 

1,540 
1,630 
1,540 
1,280 
989 

870 
1,030 
1,640 
l|680 
1,640 

1,640 
1,720 
1,860 
1,900 
1,720 

1,640 
1,600 
1,540 
1  460 
1,320 

1,110 
870 
719 
647 
578 
545 

482 
368 
276 
240 
264 

264 
276 
289 
302 
•   289 

315 
315 
315 
315 
315 

302 
302 
276 
264 
252 

289 
395 
341 
328 
315 

328 
315 
315 
315 
315 
289 

280 

2 

289 

3 

315 

4 

341 

5 

341 

6 

368 

7 

395 

8 

423 

9 

423 

10 

513 

11 

578 

12 

719 

13 

647 

14 

612 

15 

578 

16 

612 

17 

5.360 
4,030 
4,700 
4,480 

3,930 
3,760 
3,880 
3,930 
4,100 

4,810 
5,250 
5,060 
4,590 
4,040 

578 

18 :. 

578 

19 

513 

20 :* 

482 

21 

452 

22 

452 

23 : 

452 

24 

423 

25 

423 

26 

423 

r :.;* 

423 

28 

423 

29 :  ** 

423 

30 : 

423 

31 

NoTB.— Daily  discharge  computed  tnan.  a  well-deflned  rating  curve.  Discharge  estimated,  because  of 
IceJbrom  gage  heights,  obflervers  notes,  3  discharee  measurements,  and  climatic  records,  as  follows:  Nov. 
17-30, 300  second-net;  Dec.  1-18, 180  second-ltet;  Dec.  19-31, 105  second*  feet;  Jan.  1-14,  90  second-feet;  Jan. 
15-31.  75  second-feet;  Feb.  1-17.  60  second-feet;  Feb.  18-28,  56  second-feet;  Mar.  1-31,  85  second-lieet;  Apr. 
1 A  100  secood-feet;  and  Apr.  10-16, 1,500  second-feet. 
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SUBPACB  WATEB  8XTPPLY,  1913,  PABT  V. 


Monthly  dMuxrge  of  LiUU  Fork  River  at  Little  Fork,  Minn,,  for  the  year  ending  Sept 

SO,  191S. 

[Draiimge  area,  1,730  square  miles.] 


Month. 


Discharge  in  seoond-feet. 


MaximiinL 


■■  Ifilfin^m 


Mean. 


Per 
square 
mile. 


Runoff 
(depth  in 
mraeson 
drainege 

area). 


Acco- 


October 

November. 
December.. 

January 

February.. 

March 

April 

May 

June 

July 

Aumiat 

September. 


1,090 


341 


6,2S0 

4,810 

1,900 

4S2 

719 


1,900 
870 
545 
240 
289 


539 

318 

150 

82 

58 

85 

2,470 

3,180 

2,350 

1,320 

300 

464 


0.313 
.185 
.087 
.048 
.034 
.049 
1.44 
LR5 
L37 
.767 
.180 
.270 


.21 
.10 
.06 
.04 
.06 
1.61 
2.13 
1.53 

.ss 

.21 
.30 


The  year. 


946 


.550 


7.49 


X7PFEB  MISSISSIPPI  BIVEB  DBAINAOB  BASIK. 
MISSISSIPPI  RIYEB  ABOVE  SANDY  RIYEB,   NEAR  LIBBY,   MINN. 

Location. — In  sec.  25,  T.  50  N.,  R.  24  W.,  a  short  distance  above  the  mouth  of  Sandy 

River,  near  Libby  post  office,  in  Aitkin  County. 
Becords  available.— September  1,  1895,  to  September  30,  1913. 
Drainage  area. — 4,510  square  miles. 
Gage. — Vertical  staff. 
Discharge  measurements. — Made  by  an  employee  of  the  United  States  Eng^eer 

Ck)rpB,  stationed  at  Sandy  Lake  dam. 
Begulation. — Flow  controlled  in  the  interest  of  navigation  by  three  reservoLn, 

namely,  Lake  Winnibii^oshish,  Leech  Lake,  and  Pokegama  P^aUs. 
Cooperation. — Station  maintained  by  United  States  Engineer  Corps  for  the  purpose 

of  determining  the  flow  of  the  river  above  Sandy  Lake  reservoir. 

Dcdly  discharge,  in  second-feet,  of  Mississippi  Ri'ver  above  Sandy  River,  near  Libhy,  Minn., 
for  the  year  ending  Sept.  SO,  19 IS. 


Day. 

Qct. 

Nov. 

Doc. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2,440 
2,340 
2,240 
2,140 
2,040 

1,940 
1,930 
1,930 
1,930 
1,930 

1,920 
1,920 
1,920 
1,920 
1,920 

1,910 
1,850 
1,780 
1,720 
l,e50 

1,590 
1,520 
1,520 
1,520 
1,510 

1,510 
1,510 
1,500 
1,500 
1,500 
1,500 

1,460 
1,420 
1,380 
1,340 
1,300 

1,260 
1,220 
1,180 
1,150 
1,110 

1,070 

1,030 

990 

988 
986 

983 
981 
979 
976 
974 

972 
970 
967 
965 
963 

960 
958 
955 
953 
950 

918 
885 
853 
820 
787 

755 
722 
600 
657 
624 

592 
559 
523 
522 
521 

621 
620 
619 
618 
617 

616 
620 
625 
630 
634 

538 
643 
648 
652 
557 
563 

663 
563 
563 
563 
563 

563 
663 
662 
660 
667 

555 
652 
650 
647 
646 

642 
646 
649 
652 
656 

650 
663 
667 
670 
674 

660 
563 
658 
652 
646 
541 

634 

627 
620 
513 
606 

499 
495 
493 
508 
623 

638 
653 
578 

588 
698 

685 
671 
658 
644 
531 

618 
603 
525 
648 
660 

583 

606 
638 

636 
633 
630 
628 
625 

822 
620 
617 
614 
611 

608 
600 
693 
686 
679 

672 
664 
657 
550 
543 

651 
659 
667 
676 
583 

601 
600 
608 
617 
626 
634 

654 
676 
606 
716 
738 

758 
778 
798 
834 
860 

905 

940 

976 

1.010 

1,050 

1,080 
1,120 
1,160 
1,250 
1.340 

1,430 
1,520 
1,610 
1,700 
1,800 

1,850 
1,900 
1,940 
1.990 
2,040 

2,040 
2.040 
2,040 
2,040 
2.040 

2.040 
2,040 
2.040 
2.020 
2,000 

1,980 
1.970 
1,950 
1,930 
1,920 

1,900 
2,010 
2,120 
2,220 
2,330 

2,440 
2.640 
2,650 
2,600 
2,550 

2,500 
2,460 
2,410 
2,370 
2,320 
2,270 

2,270 
2,260 
2,260 
2,260 
2,200 

2,200 
2,250 
2,250 
2.250 
2,250 

2,270 
2,290 
2,320 
2,340 
2,360 

2,380 
2,400 
2,430 
2,450 
2,470 

2,500 
2,510 
2.520 
2,530 
2,640 

2,550 
2,660 
2,570 
2,680 
2,600 

2,470 
2,350 
2,230 
2,110 
1,990 

1,870 
1,750 
1,630 
1.820 
2,000 

2,180 
2,360 
2,640 
2,720 
2,910 

3,090 
3,270 
3,450 
3;300 
3,130 

2,960 
2,790 
2,020 
2,430 
2,260 

2,200 
2,130 
2,070 
2,000 
1,940 
1,870 

1.840 
1.820 
1,790 
1.760 
1,740 

1,710 
1,680 
1,660 
1,690 
1,720 

1,750 
1,780 
1,810 
1,840 
1,870 

1,900 
1,890 
1,8^ 
1,850 
1,830 

1,810 
1,790 
1,770 
1,760 
1,720 

1,680 
1,650 
1,620 
1,580 
1,640 
1,510 

1,570 

2 

1,630 

3       

1,700 

4 

5 

1.760 
1,830 

6 

1,880 

7 

i,no 

s 

im 

9 

1910 

10 

1,920 

11 

1.930 

12 

1,910 

13 

1900 

14 

1,860 

15 

1,S» 

1« 

1,7» 

17 

1,710 

18 

1,700 

19 

1> 

20 

1> 

21 

I,5H0 

22 

1,540 

23 

1,S20 

24 

1> 

26 

1,470 

2C 

1.450 

27 

1.430 

28 

1> 

29 

1,370 
1,350 

30 

31 
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MonUdy  discharge  of  Misnsnpjn  River  above  Sandy  River  near  Libby^  Minn,,  for  the  year 

ending  Sept.  30,  191S, 


Month. 


Discharge  In  seoond-feet. 


MaTrimnm.  Minimum.     Mean. 


Ron-off 

(total  in 

millions  of 

cubic  feet). 


October 

November 

December 

Janoary 

February 

Mwch.... 

AprIL 

May 

June 

July 

August , 

September. . . . . 

The  year. 


2,440 

1,500 

1,460 

060 

0t8 

516 

574 

541 

638 

493 

636 

543 

2,040 

654 

2,650 

1,900 

2,fi00 

2,250 

3,450 

1,630 

1,900 

1,510 

1,040 

1350 

1,810 

1,060 

611 

657 

544 

507 

1,200 

2,190 

2,390 

2,400 

1,750 

1,680 


4,850 
2,800 
1,640 
1,490 
1,320 
1,600 
3,110 
6y860 
6,190 
6,430 
4,600 
4,350 


3,450 


493 


1,410 


44,300 


Note.— Computed  by  eni^ineers  of  the  United  States  Geological  Survey  from  daily  discharge  record 
furnished  by  the  United  States  Engineer  Corps. 

MISSISSIPPI  RIVEB  AT  ANOKA,   MINN. 

Location. — At  highway  bridge  connectiiig  Anoka  with  Champlain,  a  short  distance 
above  mouth  of  Rum  River. 

BecordB  available.— November  3,  1896,  to  September  10,  1897  (United  States  Engi- 
neer Corps  records);  May  8,  1906,  to  December  31,  1913,  when  station  was  dis- 
continued. 

Drainag^e  area. — 17,100  square  miles. 

Oage. — Chain  gage;  read  morning  and  evening  to  half-tenths.  Limits  of  use:  Half- 
tenths  below  and  tenths  above  —0.7  foot.  Staff  gage  prior  to  1909 ;  datum  of  chain 
gage  same  as  that  used  by  United  States  Engineer  Corps  in  1896  and  1897. 

Channel  and  control. — Practically  permanent;  control  temporarily  changed  for  a 
few  days  at  a  time  by  log  jams. 

Discharge  measurements.— Made  from  bridge. 

Winter  flow. — Affected  by  ice;  regular  observations  discontinued.  Monthly  dis- 
charge during  winter  based  on  records  of  flow  kept  by  United  States  Engineer 
Corps  at  Lock  and  Dam  No.  2  below  Minneapolis,  allowance  being  made  for 
increase  in  flow  between  the  different  points. 

Begulation. — Nearest  dam  located  at  Minneapolis  but,  because  of  the  fall  between 
the  two  points,  does  not  influence  Anoka  station.  The  first  dam  above  Anoka  is 
at  St.  Cloud.  The  flow  of  the  river  is  controlled  by  Government  dams  on  the 
upper  river  at  Lake  Winnibigosbish,  Leech  Lake,  Pokegama  Falls,  Sandy  Lake, 
Pine  River,  and  Gull  Lake,  for  the  purpose  of  increasing  the  low-water,  open- 
season  flow  in  the  interest  of  navigation .  River  is  used  extensively  for  log  driving, 
but  there  is  very  little  backwater  from  log  jams  below  the  station,  except  for  a 
few  days  at  a  time.  Beginning  December  21  the  discharge  relation  was  affected 
by  new  dam  at  Coon  Creek  Rapids. 

Aocoracy. — Records  reliable.  No  measurements  made  during  1907  and  1908,  but 
those  made  subsequently  indicate  no  great  change  in  rating  curve  as  developed 
in  1897,  1905,  and  1906;  therefore  it  can  be  applied  to  all  gage  heights  since  estab- 
lishment of  station. 
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SURFACE  WATER  SUPPLY,  1913,  PART  V. 


Discharge  nuasnremenU  of  Misngsippi  River  at  Anoka^  Minn.,  during  the  period  Oct.  /, 

1912,  to  Dec.  SI,  191S. 


Date. 

Made  by— 

he^t. 

Dis- 
charge. 

May    9 
Oct.   23 

HoytandSoul^ 

Feet. 
a  81 
.80 

"^fm 

S.S.Soul^ 

^a) 

a  Logs  raxming;  control  apparently  dear. 

Daily  gage  height,  infect,  of  Mimssippi  River  at  Anoka,  Minn.,  during  the  period  Oct.  1, 

1912,  to  Dec.  31,  191S. 

[B.J.  Wltte,  observer.] 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Doc 

1 

O.l 
.1 
.2 
.2 
.2 

.2 
.2 
.1 
.1 
.2 

.2 
.3 
.2 
.1 
.1 

.0 
.1 
.1 
.1 
.2 

.2 
.3 
.2 
.3 
.1 

.0 

-  .1 

-  .2 

-  .2 

-  .3 

-  .2 

-0.2 

-  .2 

-  .2 

-  .2 

-  .2 

-  .8 

-  .6 

1.0 
.8 
.9 

LI 
.8 

.8 
.7 
.6 
.7 
.6 

.6 
.6 
.6 
.6 
.6 

.8 

.8 

L2 

L2 

L5 

L8 
L9 
2.0 
2.0 
2.0 

2.1 
L8 
L8 
L6 
L5 
L4 

1.2 
L2 
LO 
.8 
LO 

.8 
.6 
.4 
.2 
.3 

.3 
.2 
.2 
.2 
.1 

.2 
.2 
.3 
.4 
.4 

.4 
.4 
.3 
.4 
.4 

.4 
.4 
.4 
.4 
.4 

0.3 
.4 
0.4 
L2 
LO 

.8 
L2 
L5 
L6 
L4 

L4 
L4 
L4 
L6 
L7 

2.1 
2.0 
2.0 
2.1 
2.0 

L9 
1.9 
L8 
L7 
L6 

1.5 
L4 
L4 
L4 
1.3 
L2 

LO 
.9 
.8 
.4 
.6 

.4 

.6 
.4 
.6 
.5 

.5 
.5 
.5 
.3 
.4 

.3 
.6 
.6 
.6 
.5 

.6 
.6 
.7 
.7 
.9 

.8 
.8 
.6 
.6 
.6 
.5 

0.3 

LO 
LO 

a4 

.4 
.2 

.3 
.1 

.4 
.4 
.6 
.4 

.6 

.8 
L2 
1.2 
L£ 
L4 

1.6 
L6 
L4 
L4 
LI 

L2 
LO 
.9 
.9 
.8 

.7 
.6 
.7 
.8 
.6 

0.8 

a6 

2 

.6 

3 

.6 

4 

0.0 
.3 

.3 
.0 
.1 
.3 
.2 

.2 
.3 
.3 
.3 
3 

.2 
.3 
.3 
.1 
-  .1 

.4 
.4 
.2 
.5 
.6 

.7 
.7 
.8 
.9 
LO 

.7 

5 

.6 

6 

.6 

7 

.2 

8 

.2 

9...  . 

.1 

10 

.0 

11 

.1 

12 

.0 

13 

-.1 

14 

.0 

15 

.1 

16 

.1 

17 

.2 

18 

.2 

19. 

.1 

20..     . 

.1 

21 . .     . , 

2.6 

22 

23 

2.8 

2.4 

24 



2.5 

25 

2.4 

26 

2.2 

27. 

2.2 

28 

2.1 

29 

2.1 

30. 

2.2 

31 

2.0 

Note.— Discharge  relation  probably  affected  by  ioe  about  Deo.  1, 1912,  to  Mar.  31, 1913,  and  Deo.  21-31, 
1913. 
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DmlydMiarge,  in  tecond/eei,  of  Miuisiipvi  River  ai  Anohi,  Minn.,  for  the  period  Oct,  i, 


^  Mtinsiipp%  Kxver  at  An 
1912,  to  Dec.  21,  191S. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

4,290 
4,290 
4,510 
4,&10 
4,510 

4,510 
4,510 
4,290 
4290 
4,510 

4,510 
4,740 
4,510 
4290 
4)290 

4,080 
4  390 
4  290 
4,390 
4,510 

4,510 
4,740 
4510 
4,740 
4,290 

4,080 
3,880 
3  090 
3,000 
3,510 
3,600 

3,090 
3^090 
3,090 
3,090 
3,690 

3,510 
3,510 
3,090 
3,510 
3,340 

3,340 
3,510 
3,340 
3,180 
3,340 

3,340 
3,340 
3,180 
3,340 
3)340 

3,840 
3,340 
3,340 
3,180 
3,030 

2,760 
2,890 
2,760 
2,760 
3,030 

4,080 
4080 
4,080 
4,080 
4,740 

4,740 
4080 
4,290 
4,740 
4,510 

4,510 
4,740 
4,740 
4,740 
4)740 

4,510 
4,740 
4,740 
4,290 
3,880 

4,980 
4,980 
4,510 
5,240 
5,510 

5,800 
5,800 
6,110 
6,440 
6,780 

6,780 
6,110 
6440 
7,140 
6,110 

6,110 
5,800 
5,510 
5,800 
5,510 

5,510 
5,510 
5,510 
5,510 
5,510 

6,110 
6,110 
7530 
7,630 
8,700 

9,910 
10,300 
10,700 
10,700 
10,700 

11,200 
0,910 
9,910 
9,100 
8,700 
8,300 

7,530 
7,530 
6,780 
6,110 
6,780 

6,110 
5,510 
4080 
4,510 
4,740 

4,740 
4,610 
4,610 
4,510 
4,390 

4,510 
4,510 
4  740 
4980 
4,080 

4,080 
4,980 
4,740 
4,980 
4,980 

4,980 
4,980 
4,980 
4,980 
4,980 

4,740 
4980 
4,980 
7,520 
6,780 

6,110 
7,620 
8,700 
9,100 
8,300 

8,300 
8,300 
8,300 
9  100 
•9,600 

11,300 
10,700 
10,700 
11,300 
10,700 

10,300 
10,300 
9,910 
9,500 
8,700 

8,300 
8.300 
8,300 
7,910 
7620 

6,780 
6,440 
6,110 
4,980 
6,610 

4,980 
5,510 
4,980 
6,610 
5,240 

6,340 
6,240 
5,340 
4,740 
4,980 

4,740 
6,340 
5,340 
5,610 
6,340 

5,510 
6,610 
6,800 
6,800 
6,440 

6,110 
6,110 
5,510 
5,610 
6,610 
6,340 

4,740 

2.. 

4  980 

1 

4  960 

4 

4,980 

5 

4,740 

6 

4.980 

7 

4,740 

8 

6.240 

9 

4.980 

10 

6,800 

11 

6,440 

12 

6,780 

13 

6,110 

14 

6)440 

15 

6,440 

16 

6,780 

17 

6,110 

18 

6,440 
5,800 

19 

20 

6,800 

5,510 
5,610 
5.240 
5,800 
6.240 

6,610 
6,240 
5,510 
4  610 
4,980 

21 

.... 

22. 

23 

24 

25.. 

26.  . 

27 

28 

29... 

30 

31. 

Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec. 

1.    .              

4,960 
4,980 
4,510 
4,740 
4,290 

4,960 
4,960 
5,510 
4,960 
5,510 

6,110 
7,520 
7.520 
8,700 
8,300 

6,110 
5.800 
5,800 
6,110 
5,800 

5,800 
5,800 
6,110 
5,800 
5,800 

5,510 
5,240 
4,510 
4,510 
4,510 

5.510 
5,510 
5,510 
5.800 
5,510 

5,510 
4,510 
4,510 
4,390 
4,060 

4,390 
4,080 
3,880 
4,060 
4,390 

16. 
17. 
18. 
19. 
30. 

31. 
33. 
33. 
34. 
35. 

36. 
37. 
38. 
29. 
30. 
31. 

8,700 
9,100 
8,300 
8,300 
7,140 

7,530 
6,780 
6,440 
6,440 
6,110 

6.800 

4,510 
11290 
4,080 
4,610 
4.740 

4,980   . 
4,980    . 
4,740   . 
4,610   . 
5,240   . 

6,510   . 
5,510   . 
5,800   . 
5,800   . 
6,110   . 

4.290 

2 

4,610 

3 

• 

4,610 

4 

4,290 

5 

4.290 

6 

7 

g 

9 

10 

11 

12 

5,610 

13 

14...  . 

6,110 
5,610 
5.Mn 

15 

NoTK.^Dafly  disoharae  computed  from  a  rating  curve  well  defined  between  3,180  and  29,700  second-feet 
(xage  heights  —OJS  and  o.O  feet).  Discharge  estimated,  because  of  ice,  from  the  flow  of  the  Mississippi  at 
lJ*am  No.  3  as  determined  by  the  United  States  Engineer  Corps,  minus  the  flow  of  Rum  River  at  Cam- 
bridgB,  and  the  estimated  inflow  from  the  remaining  drainage  area  between  Anoka  and  Dam  No.  2,  as  fol- 
lows: Dee.  1-31, 1913, 3,640  second-feet;  Jan.  1-^1, 1913, 2,2r>0  second-feet;  Feb.  1-38, 1,910  second-feet;  Mar. 
1-^1. 2,400  second-feet;  and  Deo.  21-31, 1913, 4.290  second-feet. 
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SURFACE  WATER  SUPPLY,  1913,  PART  V. 


Monthly  discharge  of  Missimpfd  River  at  Anoka,  Minn,,  from  Oct,  /,  /91f ,  to  Dee.  SI, 

191S. 


MootlL 

Disdiaiige  in  aecoDd-fBet. 

AOCQ- 

Mftxifnum. 

M>n<«niini 

Mean. 

lacy. 

11J12-13. 

October 

4,740 
3,flQ0 

3,610 
2,760 

4,300 
3,320 
2,640 
2,260 
1,910 
2,400 
4,840 
7560 
5,210 
8,530 
5,500 
5,540 

B. 

Noyamber 

C. 

December 

D. 

Jfttiuary 

Febnuury 

Mftf^h , ,     , 

April 

6,780 
11,200 

7,530 
11,200 

6,780 

6,780 

3,880 
5,510 
4^290 
4,740 
4,740 
4,510 

C. 

iSy!;::;;::::::::::::::::::::::::::::::::::::::::::::::::::::: 

A. 

June 

B. 

July 

A. 

August 

A. 

September , 

n 

The  year 

11,200 

4,520 

1913. 
October 

9,100 
6,110 

4,290 
4,080 

6,350 
5,280 
4,530 

A. 

November 

B. 

December 

r 

MISSISSIPPI  RIVER  AT  ST.   PAUL,- MINN. 

Location. — Near  foot  of  Robert  Street,  St.  Paul,  6  miles  below  mouth  of  Minnesota 
River. 

Becorda  available.— March  1, 1892,  to  September  30, 1913.  Gage  heights  by  United 
States  Singal  Service  (later  United  States  Weather  Bureau)  1873  to  1913;  many 
discharge  measurements  by  United  States  Engineer  Corps  prior  to  1900;  measure- 
ments by  United  States  Geological  Survey  1909  to  1913. 

Drainage  area.— 35,700  square  miles. 

Gage.— Chain  gage,  read  once  daily  to  tenths,  installed  May  9,  1913,  on  Chicago  & 
Great  Western  Railroad  bridge,  about  800  feet  below  vertical  staff  gage  near  foot  of 
Wabasha  Street  used  until  that  date.  Previous  to  1911  a  vertical  staff  was  located 
on  the  Diamond  Joe  Line  wharf  at  the  foot  of  Jackson  Street,  about  400  feet  below 
the  prciicnt  chain  gage.  At  the  lower  end  of  the  wharf  is  the  United  States  Engi- 
neer Corps  gage,  the  datum  of  which  is  0.5  foot  higher  than  that  of  the  Weather 
Bureau  gage,  to  which  all  data  herein  are  referred. 

Channel  and  control. — No  well-defined  control;  channel  shifts  somewhat  from  year 
to  year. 

Discharge  measurementB. — Made  from  the  Omaha  Railway  bridge  2  miles  above 
the  station. 

Winter  flow.— River  frozen  from  December  to  March. 

Regulation. — Flow  is  regulated  to  a  certain  extent  by  Government  reservoirs  on 
headwaters  at  Lake  Winnibigoshish,  Leech  Lake,  Pokegama  Falls,  Sandy  Lake, 
Pine  River,  and  Gull  Lake,  but  effect  of  these  reservoirs  is  very  gradual  at  St.  Paul. 
Possibly  the  shutting  of  the  wheel  gates  of  the  nearest  dam  at  Minneapolis  may 
cause  some  daily  fluctuations  of  stage  at  St.  Paul  during  extreme  low  water. 

Maximum  and  minimum  flow. — Highest  recorded  discharge,  117,000  second-feet, 
occurred  July  22,  1867;  highest  discharge  since  1892,  80,800  second-feet;  winter 
flow  has  fallen  nearly  as  low  as  1,000  second-feet. 
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Aoenracy. — As  the  Weather  Bureau  gage  is  read  once  a  day,  tfie  recorded  mean  gage 
height  for  the  day  may  be  somewhat  in  error,  although  occasional  additional  read- 
ings have  shown  this  error  was  not  very  serious,  largely  because  of  the  natural 
Btorage  of  the  river  channel  between  the  Minneapolis  dam  and  St.  Paul.  Pre- 
vious to  1900  the  United  States  Engineer  Corps  made  many  dischaige  measure- 
ments at  St.  Paul,  the  results  of  which  are  published  by  the  Mississippi  River 
Commission.  Although  the  base  data  for  estimating  the  daily  flow  of  the  river 
are  available  for  years  prior  to  1892,  the  reservoir  system  was  not  then  in  complete 
operation,  and  as  this  system  has  had  marked  influence  on  the  regimen  of  the 
river  it  is  evident  that  Uie  earlier  records  have  lost  much  of  their  value  as  indi- 
cations of  probable  future  flow. 

Cooperation. — Grage  heights  furnished  by  the  United  States  Weather  Bureau. 
Data  on  which  mean  monthly  flow  from  January  to  March  has  been  estimated 
furnished  by  United  States  Engineer  Corps. 

IMuxrge  meaaureTnents  of  Mississippi  River  at  St.  Paul,  Minn.,  during  the  year  ending 

Sept.  SO,  191S. 


Date. 

MadAby— 

Gage 
heii^t. 

charge. 

Date. 

Madeby— 

Cage 
height. 

Dis- 
charge. 

Mtf  .  28 
May  14 

HoytandSooM 

do 

Feet. 
0.38 
3.16 

8ee,'ft. 
3,8»0 
8,570 

June  24 
Sept.  12 

Soul6  and  Peterson 

HoytandSoul^ 

Feet, 
1.94 
3.01 

Sec.-fl- 
G,160 
S,230 

Doily  gage  height,  in  feet,  of  Mississippi  River  at  St.  Paul,  Minn.,  for  the  year  ending 

Sept.  SO,  292S. 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.4 
1.4 
1.4 
1.3 
1.4 

1.4 
1.3 
1.3 
1.3 
1.3 

1.2 
1.4 
1.4 
1.4 
1.8 

1.3 
1.3 
1.2 
1.1 
1.2 

1.2 
1.2 
1.0 
1.0 
1.1 

1.2 
1.1 
1.1 
1.2 
1.0 
.9 

0.8 

.8 
.9 

:? 

*- 

K 

.3 
.0 

-  .2 

-  .2 

-  .3 

-0.3 
.2 
.0 
.0 
.2 

.0 
-1.0 

-  .5 
1.1 

.6 

.8 

.8 

1.1 

1.0 

1.0 

1.5 
.2 
.0 

-  .2 

-  .2 

.1 

.7 
.9 
.7 
.5 

.4 

.4 
.1 

.2 
.1 

0.0 
-  .1 

.8 
1.1 

.2 

.3 
.6 
.5 
.3 
.4 

.3 
.2 
.3 
.2 
.4 

.5 
.5 
.3 
.4 
.6 

.5 
.5 
.4 
.3 
.4 

.4 

.3 
.3 
.6 
.5 
,0 

-0.2 
.2 
.4 
.4 
.4 

.5 
.4 
.4 
.4 
.6 

.4 
.4 
.5 
.3 
.4 

.5 
.6 
.4 
.3 
.2 

.4 

.0 
.3 
.0 
.2 

.5 
.1 
.0 

0.3 
.4 
.3 
.6 

.8 

-.2 
.6 
.3 

.7 
.8 

.7 
.6 
.4 

.8 
.7 

1.0 
1.5 
1.1 
1.2 
.9 

.6 
.5 
.4 
.5 
.7 

.8 
.6 
.6 
.4 
.6 
1.4 

1.9 
2.2 
2.4 
2.3 
2.2 

2.4 
2.9 
2.5 
1.9 
2.3 

2.4 
2.6 
2.6 
2.9 
3  1 

3.6 
3.7 
4.0 
3.9 
4.1 

3.5 
4.0 
3.9 
3.8 
3.6 

3.6 
3.8 
3.7 
4.1 
4.2 

4.1 
4.0 
4.2 
4.1 
4.1 

3.9 
3.9 
3.7 
3.7 
3.7 

3.6 
3.5 
3.3 
3.0 
3.3 

3.5 
3.6 
3.5 
4.0 
4.5 

4.8 
5.1 
5.4 
5.7 
5.9 

6.0 
6.1 
6.1 
5.9 
5.6 
5.3 

5.0 
4.8 
4.5 
4.2 
4.0 

4.7 
3.6 
3.2 

2.8 
2.8 

2.7 
2.4 
2.2 
2.1 
2.0 

1.7 
1.6 
1.7 
1.8 
2.0 

2.1 
2.0 
1.7 
1.7 
1.9 

2.2 
2.3 
2.3 
2.2 
2.3 

2.3 
2.6 
2.7 
3.1 
3.6 

3.5 
3.5 
3.5 
3.8 
3.7 

3.7 

3.8 

3vZ 
3.7 
3.7 

3.7 
4.2 
4  7 

4.8 
4.8 

4.8- 
4.5 
4.5 
4.4 
4.1 

3.9 
3.9 
3.6 
3.5 
3.5 
3.4 

3.2 
3.0 
2.8 
2.7 
2.5 

2.4 
2.4 
2.3 
2.0 
2.0 

1.9 
l.S 
1.9 

1.8 
1.8 

1.8 
1.6 
1.4 

1.8 
1.9 

2.0 
2.1 
2.0 
2.0 
2.5 

2.6 
2.7 
2.8 
2.5 
2.2 
2.0 

1  7 

2 

1.5 

3 

1.6 

4 

2.0 

5 

1.9 

6 

1.8 

7 

1.7 

8 

1.6 

9 

1.6 

10 

1.7 

11 

2  6 

12 

2. 8 

13 

2.9 

14 

2.9 

15 

2.6 

16 

2.5 

17 

2.5 

18 

2.5 

19 

2.5 

20 

2.8 

21 

2.8 

22 ; 

2.5 

23 :.. 

2.4 

24 

2.2 

25.... 

2  2 

26... 

2  2 

27 

2.1 

28.... 

2  0 

29 

2.0 

30 

1.9 

31 

NoTK.— Dfacharge  relation  probably  affected  by  ice  about  Dec.  1, 1912,  to  Mar.  31, 1913. 
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SURFACE  WATER  SUPPLY,  1913,  PART  V. 


Daily  dikharge^  in  BtccM-fut,  of  Miaisaippi  River  at  St,  Paulf  Minn.  ^  for  the  year  ending 

Sept,  SO,  191S. 


Day. 

Oct 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Si^t 

1 

6,170 
5,170 
6,170 
6,000 
6,170 

5,170 
5,000 
5,000 
5,000 
6,000 

4,840 
5,170 
6,170 
5,170 
5,000 

5,000 
5,000 
4,840 
4,600 
4,840 

4,840 
4,840 
4,550 
4,550 
4,600 

4,840 
4,090 
4,600 
4,840 
4,660 
4,420 

4,290 
4,290 
4,420 
4,420 
4,160 

4,040 
4,160 
4,040 
3,930 

8;«o 

3,920 
3,920 
3,800 
3,800 
3)800 

3,920 
4,040 
3,920 
3,920 
3,800 

3,800 
3,800 
3,920 
3,920 
8,800 

3,680 
3,330 
3,120 
3,120 
3,030 

6,090 
6,630 
7,010 
6,820 
61630 

7,010 
8,000 
7200 
6,090 
6,820 

7,010 
7,400 
7  400 
8,000 
8,420 

9,480 
9,700 
10,400 
10,100 
10,600 

0,260 
10,400 
10,100 
9,920 
0,480 

9,480 
9,920 
9,700 
10,600 
10,800 

10,600 
10,400 
10,800 
10,600 
10,600 

10,100 
10,100 
9,700 
9,700 
9,700 

9,480 
9,260 
8,840 
8,210 
8,840 

9,260 
9,480 
9,260 
10,100 
11,500 

12,200 
13,000 
13,800 
14,600 
15,200 

15,500 
16,800 
15,800 
15,200 
14,400 
13,600 

12,800 
12,200 
11,500 
10,800 
10,400 

9,700 
9,480 
8,630 
7,800 
7,800 

7,600 
7,010 
6,630 
6,450 
6,270 

6,730 
5,560 
5,730 
5,910 
6,270 

6,460 
6,270 
5,730 
6,730 
6,090 

6.630 
6,820 
6,820 
6,630 
6,820 

6,820 
7,400 
7,600 
8,420 
9,480 

9,260 
9,260 
9.260 
9,920 
9,700 

9,700 

X'SS 
9,700 

9,700 

9,700 
10,800 
12,000 
12,200 
12,200 

12,200 
11,500 
11500 
11,300 
10,600 

10,100 
10,100 
9,480 
9,260 
9,260 
9,060 

8,630 
8,210 
7800 
7,600 
7:200 

7,010 
7,010 
6,820 
6,270 
6,270 

6,080 
5,910 
6,080 
5,910 
5,910 

5,910 
5,560 
5,220 
5,910 
6,000 

6,270 
6,450 
6,270 
6,270 
7,200 

7,400 
7,600 
7,800 
7,200 
6,630 
6,270 

5,730 
5,390 
5,560 
6,270 
6,090 

2 

3 

4 

5 

6 

5,910 
5,730 
5.SG0 

7 

8 

' 

0 

1 

5,560 
5,730 

10 

1. 

11 

7,400 
7,800 

12 

13 

8,  ODD 

14 

8,000 

15 

7,400 

10 

1 

7,200 

17 

7,300 

7,aoo 

18 



19 

7,200 

20 

7,800 

21 

7.800 

22 

7;5no 

23 

7,010 
6. 630 

24 

26 

6,630 

26 

6,630 

27 



6.450 

28 

6,270 
6^230 

29 

30 



6,oeo 

31 

NoTK.— Dallv  discharro  computed  from  two  well-defined  rating  curves.  New  rating  curve  uaed  he^- 
ning  Apr.  1, 1913.  Dtecnarge  estimated  because  of  ice,  from  discharge  at  lock  and  dam  No.  2.  from  recocxls 
of  United  States  Engines  Corps,  and  flow  at  Mankato,  as  follows:  Dec.  1^1, 3,170  second-ieet;  Jan.  l-Zl, 
2,770  seoond-fBet;  Feb.  1-28, 2,350  second-feet;  and  Mar.  1^1, 3,770  second-feet 

Monthly  discharge  of  Mississippi  River  at  St.  Paul,  Minn,,  for  the  year  ending  Sept.  SO, 

WIS, 


Month. 


Discharge  in  second-feet 


Maximum.    Min^tnuw^t      Mean. 


Aoco- 
msj. 


October 

November.. 
December.. 

January 

February.. - 

March 

AprU 

May 

June 

July 

August 

September. 


5,170 
4,420 


The  year. 


10,800 
15,800 
12,800 
12,200 
8,630 
8,000 


15,800 


4,420 
3,030 


6,080 
8,210 
5,560 
6,820 
5,220 
5,390 


4,910 
3,870 
3,170 
2,770 
2,350 
3,770 
8,550 
11,500 
7,610 
9,910 
6,670 
6,660 


6,000 


Note.— Means  for  December  to  March,  inclusive,  based  on  records  of  United  States  Engineer  Corps  at 
lock  and  dam  No.  2  below  Minneapolis,  allowance  being  made  fat  flow  of  Minnesota  River. 


Digitized  by 


Google 


UPPEB  MISSISSIPPI  BIVBR  DRAINAGB  BASIN. 


77 


8ANDT  BIYEB  BELOW  8AKDT  LAKE  BESEBYOIB,  MINN. 

Location. — At  the  Sandy  Lake  dam,  near  libby  post  office,  in  Aitkin  County,  1 
mile  above  the  mouth  of  Sandy  River. 

BecordB  available.— July  7,  1893,  to  September  30,  1913. 

Drainage  area. — 424  square  miles. 

Area  of  reservoir  behind  dam. — ^At  low  stage  8  square  miles;  at  high  stage  16.5 
square  miles;  these  areas  with  a  range  of  9.4  feet  give  a  capacity  of  3,127,900,000 
cubic  feet. 

Discharge  measurements. — ^The  discharge  over  the  dam  is  computed  from  the 
the  flow  through  the  openings  and  from  frequent  discharge  measurements  made 
by  an  employee  who  resides  near  the  dam.  At  extreme  flood  stages  the  Mississippi 
drowns  out  the  dam  and  fills  Sandy  Lake  reservoir  as  much  as  3  feet  higher  than 
was  intended.  If  the  Mississippi  is  at  kirly  high  stage  and  the  dam  is  open  there 
is  frequently  a  considerable  reverse  flow  into  the  reservoir,  but  the  amount  of  this 
flow  has  not  been  computed. 

Cooperation. — Station  maintained  by  the  United  States  Engineer  Corps  for  the 
purpose  of  measuring  the  flow  from  the  Sandy  Lake  reservoir,  which  is  one  unit 
in  the  Government  reservoir  system  at  the  headwaters  of  the  Mississippi. 

Daily  discharge,  in  Becond-feeL  of  Sandy  River  below  Sandy  Lake  reservoir,  Minn. ,  for 
the  year  ending  Sept.  SO,  191S. 


Day. 


Oct 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 
2. 
3. 
4. 

5. 

6. 

7. 
8. 
9. 
10. 

11. 
13. 
13. 
M. 
15. 

16. 
17. 
18. 
19. 

ao. 

21. 
23. 
23. 
2i. 
2S. 

25. 
27. 
28. 
29. 
30. 
31. 


10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

200 
350 
203 
300 
203 

108 
301 
202 
199 
201 

201 
202 
200 
199 
201 

201 
198 
202 
200 
200 


200 
200 
201 
202 
202 

100 
99 
103 
101 
103 

100 
103 
100 
76 
53 

63 
53 
53 
171 
386 

460 
476 
438 
391 
223 

378 
370 
233 
322 
200 
175 


140 
78 
502 
601 
500 

499 
502 
500 
501 
501 

500 
500 
500 
502 
502 

501 
499 
502 
502 
499 

500 

502 
501 
500 
500 

500 
499 
500 
501 
500 
501 


499 
501 
499 
502 
499 

500 

501 
500 
501 


500 
500 
500 
501 


500 

501 
499 
499 
502 

500 

500 
500 
500 
500 

499 
500 
500 
499 
502 
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SURFACE  WATEB  SUPPLY,  1913,  PABT  V. 


MonUdy  dikharge  of  Sandy  River  below  Sandy  Lake  reservoir^  Mmn^^for  the  year  ending 

Sept.  30,  2923, 


Discharge  in  second-feet. 

Rnn^ff 
(total  in 

Month. 

T^IflifHTItH- 

Mean. 

mHUons 

ofcobic 

feet). 

OctolKT 

10 
350 
476 
503 
602 

0 

10 

62 

78 

499 

4.7 

6 

6 

6 

5 

5 

6 

A.0 
142 
IBO 
476 
600 

12.6 

NovembCT 

13.0 

December 

13.4 

January        ..        

13.4 

Febniory 

12.1 

March... 

13.4 

April 

13.0 

mS7    .::::.:.::::..:...: 

16.1 

June 

368 

July 

509 

August 

1,270 

September 

1,300 

The  year 

603 

0 

113 

3,650 

Note.— Computed  by  engineers  of  the  United  States  Geological  Survey  from  record  of  dafly  diadMrge 
urnished  by  the  United  States  Engineer  Corps. 

PINE  RIVER   BELOW  PINE  RIVER  RESERVOIR,   MINN. 

Location. — In  T.  137  N.,  R.  27  W.,  just  below  dam  at  outlet  of  Croes  Lake,  which  is 
15  miles  above  tlie  mouth  of  Pine  River  in  the  central  part  of  Crow  Wing  County. 

Becords  available.— March,  1886,  to  September  30,  1913. 

Drainage  area. — 452  square  miles. 

Area  of  reservoir  surface  above  dam.— At  low  water  18  square  miles;  at  high 
water  24  square  miles.  These  areas,  with  a  range  of  16.15  feet,  give  a  capacity  of 
7,732,900,000  cubic  feet.  The  dam  ndses  the  water  level  in  Croes,  Pine,  Daggett, 
Rush,  Whitefish,  Trout,  and  Hay  lakes  by  varying  amounts. 

Discharge. — Determined  from  daily  gage  heights  representing  the  head  at  the  dam 
and  from  the  various  sized  openings  in  the  dam. 

Cooperation. — Station  maintained  by  United  States  Engineer  Corps. 

Pine  River  reservoir  is  the  lowest  in  the  present  system  of  Government  reservoirs 
on  the  headwaters  of  the  Mississippi.  Although  the  discharge  at  the  dam  represents 
the  flow  from  the  reservoir,  it  does  not  represent  the  entire  flow  of  Pine  River  at  ita 
mouth,  because  between  the  two  points  the  drainage  area  of  the  river  is  increased  from 
452  to  691  square  miles  by  Little  Pine  River  and  one  or  two  other  minor  tributaries. 
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Daily  discharge^  in  aecond-feet^  of  Pine  River  below  Pine  River  Reservoir,  Minn.^  far  the 
year  ending  Sept,  SO,  2913. 


'   Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

l..y. 

June. 

July. 

Aug. 

Sept. 

1 

145 
144 
144 
143 
«143 

142 
141 

141 

no 

140 

139 
a  138 
135 
130 
67 

58 
69 
60 
a59 
69 

30 
21 
12 
15 
16 

17 

78 
80 
a  81 
81 
82 

80 
«77 
75 
71 
68 

65 
60 
65 
a61 
61 

61 
61 
51 
52 
62 

a52 
63 
63 
64 
65 

65 
56 
o57 
67 
57 

68 
58 
58 
59 
a  59 

60 
60 
58 
58 
58 

57 
o67 
57 
67 
67 

57 
57 
58 
o58 
58 

60 
69 
69 
60 
60 

a  61 
61 
60 
50 
58 

57 
56 

a65 
56 
66 

•  57 

67 
68. 
59 
a59 
50 

59 
60 
00 
60 
61 

a  61 
61 
61 
61 
62 

62 
63 
063 
63 
64 

64 
64 
65 
65 
065 

65 
66 
66 
65 
65 
66 

a63 
63 
63 
64 
64 

64 
65 
<>65 
65 
65 

65 
65 
65 
65 
a65 

65 
65 
65 
66 
66 

66 
066 
66 
66 
66 

66 
66 
66 

o68 
68 
68 
60 
60 

60 
70 
a70 
71 
71 

72 
72 
73 
74 
a75 

74 

74 
73 
73 
72 

71 
0  09 
69 
70 
70 

71 
71 
72 
«72 
72 
73 

73 
73 
73 
74 
a  74 

75 
75 
56 
66 
55 

55 
fl55 
56 
67 
58 

69 
354 
356 
a358 
346 

53 
54 
64 
55 
56 

a66 
66 
67 
57 

68 

57 
67 
«58 
68 
68 

50 
59 
69 
60 
060 

60 
61 
62 
•  62 
63 

63 
o64 
64 
65 
65 

66 
67 
67 
068 
65 

60 
58 
56 
54 
52 
o50 

60 
60 
60 
60 
60 

49 
0  49 
49 
60 
52 

310 
310 
308 
0  193 
105 

200 
204 
206 
210 
215 

0  219 
219 
218 
218 
217 

217 
216 
0  215 
215 
216 

216 
216 
216 
216 
0  216 

215 
214 
212 
109 
106 

107 
O106 
104 
100 
65 

64 
63 
62 
0  61 
61 

61 
61 
62 
62 
62 

0  62 
62 
62 
62 
63 
63 

63 
064 
64 
64 
64 

64 
64 
64 
064 
64 

64 
64 
64 
65 
65 

065 
65 
65 
65 
65 

66 
66 
066 
66 
66 

66 
66 
66 
66 
066 
66 

66 

2 

66 

3 

66 

4 

66 

5 

66 

6 

o67 

7 

66 

8 

65 

9 

54 

10 

55 

11 

66 

12 

67 

13 

o58 

H 

58 

15 

58 

16 

59 

17 

110 

18 

115 

19... 

120 

20 

0  124 

21 

124 

22 

124 

23 

124 

24 

124 

25 

125 

28 

125 

27 

ol26 

28 

125 

29 

125 

30 

125 

31 

o  Discharge  measurement. 
Note.— Dafly  discharge  for  November  differs  from  that  published  in  the  report  of  the  water-resources 
investigation  of  Minnesota,  1911-12,  p.  122,  which  is  erroneous,  having  been  estimated  from  record  of  gate 
openings,  whereas  the  figures  here  given  are  based  on  discharge  measurements. 

Monthly  discharge  of  Pine  River  below  Pine  River  Reservoir,  Minn.,  for  the  year  ending 

Sept.  30,  1913. 

[Drainage  area,  452o  square  mOes.] 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  In 

Maximum. 

Minimum. 

Mean. 

millions  of 
cubic-feet). 

October 

145 
80 
61 
66 
66 
75 

358 
68 

310 

216 
66 

125 

12 
61 
55 
67 
63 
68 
53 
60 
49 
61 
63 
54 

91.3 
»58.4 
58.0 
62.2 
65.0 
71.1 
99.8 
60.6 
167 
110 
64.9 
89.9 

245 

November 

151 

December 

155 

Jftiiimnr 

167 

February 

167 

March..:.:.:.: :.:.: :.:.::::::::::::::::::::: 

190 

AprU 

259 

May :...: :.:.:.:.:.:::;:.::::::::::: 

162 

Jmie 

433 

July 

295 

August 

174 

September 

233 

The  year 

358 

12 

83.1 

2,620 

o "Discharge  In  seoond-feet  per  square  mile"  and  "Run-off  (depth  in  inches)"  not  computeil  for  this 
drafaiage  area  because  flow  past  the  gagbig  station  is  controlled  in  the  Interest  of  navigation,  as  noted  in 
the  station  description. 

^  See  footnote  to  table  of  daily  discharge. 

Note.— <3ompated  by  engineers  of  the  United  States  Oeological  Survey  from  record  of  daUy  discharge 
nvniihed  by  the  United  •States  £nghieer  Corps. 
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SUBFAGE  WATER  SUPPLY,  1913,  PAET  V. 


OBOW  wma  biyeb  at  nimbod,  iokn. 

Location.— In  see.  32,  T.  137  N.,  R.  33  W.,  at  steel  highway  bridge  at  Nimrod  post 
office,  1  mile  above  mouth  of  Cat  River,  1  mile  below  mouth  of  Willow  Creek  and 
about  12  miles  east  of  Sebeka,  the  nearest  railroad  point. 

Becords  available.— April  15,  1910,  to  September  30,  1913. 

Braina^  area.— 1,010  square  miles. 

Gage. — Chain  gage  attached  to  the  bridge;  read  morning  and  evening  to  quarter- 
ton  ths.  Limits  of  use:  Hundreds  below  5.0,  half-tenths  from  5.0  to  6.0,  and 
tenths  above  6.0  feet. 

Channel  and  oontroL — No  •well-defined  control;  channel  practically  permanent 
during  period  covered  by  records. 

Discharge  nxeasurementB. — Made  from  bridge. 

Winter  flow. — Affected  by  ice;  observations  discontinued  when  river  is  frozen. 

Begnlation. — Dam  at  outlet  of  Lower  Crow  Wing  Lake  controls  water  from  that  part 
of  drainage  area.  River  used  for  logging  but  since  establishment  of  station  flow 
has  not  been  affected  by  log  jams.  River  has  considerable  fall  near  station,  and 
1  mile  above  makes  a  descent  of  12  feet,  known  as  Western  Rapids. 

Accuracy. — See  footnote  to  daily  discharge  table. 
The  following  discharge  measurement  was  made  by  S.  B.  Soule: 
May  27, 1913:  Gage  height,  4.86  feet;  discharge,  378  second-feet. 

Daily  gage  height^  infeett  of  Crow  Wing  River  at  Nimrod,  Minn,,  for  the  fear  eniiwg 

Sept.  SO,  191S. 

|W.  H.  Wintormute,  observer.] 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

rob. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
4.08 

4.05 
4.98 
4.98 
4.05 
4.06 

4.02 
4.90 

4.88 
4.88 
4.88 

4.88 
4.88 
4.85 
4.85 
4.85 

4.85 
4.82 
4.82 
4.80 
4.80 
4.80 

4.80 
4.80 
4.80 
4.80 
4.80 

4.80 
4.80 
4.80 
4.80 
4.80 

4.80 
4.80 
4.82 
4.85 
4.80 

4.88 
4.82 
4.80 
4.80 
4.78 

4.78 
4.75 
4.75 
4.00 
5.4 

5.06 

5.1 

5.1 

5.1 

5.3 

5.4 

4.68 
4.68 
4.70 
4.60 
4.68 

4.68 
4.68 
4.68 
4.68 
4.66 

4.66 
4.65 
4.65 
4.65 
4.60 

4.86 
4.85 
4.85 
4.86 
4.04 

4.06 
4.02 
4.02 
4.00 
4.00 

4.00 
4.88 
4.82 
4.80 
4.80 
4.80 

4.80 
4.80 
4.78 
4.75 
4.78 

4.78 
4.78 
4.75 
4.75 
4.73 

4.72 
4.70 
4.70 
4.70 
4.70 

4.70 
4.70 
4.70 
4.78 
4.78 

4.75 
4.70 
4.70 
4.70 
4.70 

4.88 
4.00 
4.88 
4.85 
4.02 

4.02 
4.02 
4.02 
4.06 
5.15 

5.15 
5.3 
5.3 
5. 35 
5.3 

5.4 

5.45 

5.4 

5.45 

5.55 

5.66 
5.65 
5.6 
5.55 
5.55 

5.5 

5.56 

5.5 

5.5 

5.5 

5.45 

5.3 

5.3 

5.3 

5.3 

5.3 

5.3 
5.3 
5.3 
5.3 
5.3 

5.3 

5.3 

5.15 

5.15 

5.1 

5.1 
5.1 
5.1 
5.1 
5.1 

6.1 

5.15 

5.35 

5.3 

5.8 

5.8 
5.3 
5.35 
5. 35 
5.3 

5.3 
5.3 
5.3 
5.3 
5.3 
5.3 

5.3 

2 

5.3 

8 

5.2 

4 

5.4 

5 

5.5 

6 

5.5 

7 

&5 

8 



8.3 
6.3 
6.0 

6.0 
5.3 

4.80 
4.80 
4.76 

4.75 
4.72 
4.70 
4.70 
4.70 

4.68 
4.68 
4.68 
4.70 
4.70 

4.60 
4.68 
4.68 
4.68 
4.68 

5.45 

9 

5.45 

10 



5.5 

11 

5.5 

12 

&5 

13 

&5 

H 

5.45 

15 

5.4S 

16 

5.4 

17 

5.4 

18 

5.4 

19 

5.4 

20 

5.3S 

21 

5.3 

22 

5.5 

23 

5.3 

5.3 

24 

25 

5uS 

26 

5.S 

27 

5,2 

28 

5.J 

20 

h.t 

30 

&S 

81 

NOM.— Discharje  rototjoo  afleoted  by  ioe  about  Nov.  24, 1012,  to  Apr.  11, 1013. 
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DaUjf  dMuErge^  in  aeeond-feet^  of  Crow  Wing  River  at  Nimrod,  Minn,  ^  for  the  year  ending 

Sept.  SO,  191S. 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

467 
457 
457 
457 
457 

457 
457 
457 
457 
443 

422 
443 
443 
422 
422 

402 
388 

375 
376 
375 

875 
376 
356 
356 
356 

356 

837 
337 
324 
334 
324 

324 
324 
824 
324 
324 

324 
324 
324 
324 
324 

324 
324 
337 
356 
382 

362 
337 
324 
324 
312 

312 
204 
2M 

253 
253 
264 
258 
253 

253 
253 
253 
253 
236 

236 
236 
236 
236 
258 

856 
856 
856 
862 
416 

422 
402 
402 
888 
888 

888 

876 
837 
324 
324 
324 

824 
324 
812 
204 
312 

312 
312 
204 
204 
276 

276 
264 
264 
264 
264 

264 
264 
264 
312 
812 

204 
264 
264 
264 
264 

876 
888 
876 
856 
402 

402 
402 
402 
420 
567 

667 
604 
604 
641 
604 

758 
706 
758 
706 
880 

066 
066 
023 
880 
880 

838 

880 
838 
838 
838 

708 
678 
604 
604 
604 
604 

604 
604 
604 
604 
604 

604 
604 
567 
567 
630 

630 
630 
630 
630 
630 

530 
567 
641 
678 
678 

678 
678 
641 
641 
604 

604 
604 
604 
604 
604 
604 

604 

2. 

604 

3. 

^ 

604 

4. 

758 

5. 

838 

6 

838 

7 

838 

8. 

708 

9 

706 

10 

838 

11 

838 

12 

678 
882 
824 
300 

m 

276 
264 
264 
364 

258 
253 
253 
264 
264 

258 
253 
253 
253 
253 

838 

13... 

838 

14 

708 

15. 

708 

MJ. 

758 

17 

758 

18, 

758 

19. 

758 

ao 

718 

21 

678 

22. 

678 

2a. 

678 

2\ 

678 

25. 

641 

28. 

641 

27 

604 

28. 

004 

29. 

604 

». 

60i 

31 

Note.— Daily  discharge  computed  from  a  rating  curve  foirlv  well  defined  between  160  and  678  seoond- 
icet  (gage  heights  4.5  andf  5.3  feet).  Estimates  above  678  second-feet  based  on  an  extension  of  the  discharge 
rating  curve  and  should  therefore  be  used  with  caution.  Discharge  Nov.  24«30, 1012,  estimated,  because 
of  ice,  from  climatic  records  and  discharge  of  adjacent  drainage  areas,  at  204  second-feet. 

Monthly  distAarge  of  Crow  Wing  River  at  Nimrod^  Minn,,  for  the  year  ending  Sept.  30, 

191S. 


(Draii 

sage  area,  1,010  square  miles.] 

Discharge  in  seoond-feet. 

Run-off 
f  depth  in 
inches  on 
drainage 
area). 

Month. 

Minimum. 

Mean. 

Per 

square 
mile. 

Accu- 
racy. 

October 

457 
882 
678 
422 
402 
066 
678 
838 

324 

401 
310 
205 
311 
302 
708 
507 
726 

0.307 
.316 
.202 
.308 
.200 
.701 
.501 
.710 

a46 
.35 
.21 
.86 
.33 
.81 
.68 
.80 

A. 

Norember 

C. 

April  12-30 

253 
236 
264 
402 
530 
604 

C. 

Mv..!rr.     .  ... 

A. 

jui..: : 

A. 

July 

A. 

Aug^ 

A. 

September 

A. 

CBOW  WING  RIVER  AT  MOTLEY,   MINN. 

Location. — ^At  highway  bridge  at  north  edge  of  village  of  Motley,  about  one-fourth 
mile  north  of  Northern  Pacific  Railway  station  and  about  2  miles  above  mouth  of 
Prairie  River,  the  nearest  tributary. 

Becords  available.— June  10  to  November  30, 1909;  April  15  to  September  30, 1913. 

Drainage  area. — 2,140  square  miles. 
91388"— wsp  355—15 6 
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Oage. — ^Vertical  staff  gage;  read  morning  and  evening  to  hundred tha.  limitB  of  uae: 
Hundredths  below  6.0,  half-tenths  from  6.0  to  7.5,  and  tenths  above  7.5  feet 

Channel  and  oontroL — Fairly  permanent. 

Diseharge  measurementB. — Made  from  upstream  side  of  two-span  highway  bridge. 

Winter  flow. — River  frozen  over  during  the  winter  months;  observations  discoo- 
tinned. 

Begiilation. — Nearest  dam  above  station  is  over  60  miles  upstream  and  has  very 
slight  effect  on  flow  at  station. 

Accuracy. — Backwater  from  possible  log  jams  at  certain  periods  may  affect  the  dis- 
charge relation. 

Diaduxrge  mecuurefnenU  of  Crow  Wing  Riwr  (d  Motlep,  Jfum.,  during  the  year  ending 

Sept,  SO,  191S. 


Date. 

Made  by- 

he^t 

DiJ. 
cbarge. 

Apr.  15 
May  26 

S.  B.SoaU 

.    Feet. 
&35 
6.77 

""^m 

do 

1,120 

Daily  gage  height,  mfiet,  of  Crow  Wing  River  at  Motley,  Minn.,  for  the  year  ending  Sept. 

SO,  191S. 
|B.  W.  Jacobs,  observer.) 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Si^t. 

Day. 

Apr. 

May. 

Jane. 

July. 

Aug. 

8«pt 

1 

6.25 

6.25 

6.3 

6.35 

6.4 

6.35 

6.3 

6.3 

6.3 

6.25 

6.25 

6.3 

6.3 

6.3 

6.5 

6.45 

6.4 

6.35 

6.3 

6.3 

6.3 

6.25 

6.25 

6.2 

6.2 

6.15 

6.1 

6.1 

6.05 

6.05 

6.3 

6.25 

6.2 

6.25 

6.7 

6.9 
6.96 
7.0 
7.05 
6.95 

6.95 
7.05 
7.15 
7.16 
7.15 

6.45 

6.35 

6.35 

6.3 

6.3 

6.25 

6.2 

6.2 

6.2 

6.2 

6.2 

6.2 

6.3 

6.2- 

6.2 

6.3 
6.25 
6.2 
6.5 

6.8 

6.85 
6.85 
6.85 
6.75 
6.75 

6.85 

6.9 

6.9 

6.85 

6.8 

16 

6.8 

6.9 

6.9 

6.85 

6.8 

6.85 
6.9 
6.9 
6.9 
6.85 

6.75 

6.7 

6.6 

6.65 

6.45 

6.46 

6.05 

6.0 

6.0 

6.05 

6.1 

6.15 

6.1 

6.06 

6.05 

6.1 

6.2 

6.2 

6.2 

6.15 

6.8 

7.2 

7.25 

7.3 

7.2 

7.1 

7.0 

7.0 

7.0 

6.85 

6.8 

6.76 
6.75 
6.65 
6.65 
6.6 
6.5 

6.3 

6.3 

6.3 

6.46 

6.6 

6.65 
6.65 
6.65 
6.65 
6.45 

6.5 

6.45 

6.4 

6.35 

6.3 

6.3 

6.75 

3 

17 

6.25 
6.25 
6.2 
6.2 

6.2 
6.25 
6.25 
6.35 
6.4 

6.4 

6.4 

6.35 

6.3 

6.25 

67 

8 

18 

66S 

4 

19 

665 

6 

20 

6A 

6 

21 

66 

7 

22 

66 

8 

23 

6  5 

9 

24 

6  55 

10 

25 

6  55 

11 

26 

6  5 

12 

27 

6  5 

13 

28 

6iS 

14 

29 

6  45 

16 

30 

6  45 

31 

Daily  discharge,  in  Becond-feet,  of  Crow  Wing  River,  at  Motley,  Minn.,  for  the  year  ending 

Sept.  SO,  191S. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

650 
650 
680 
714 
747 

714 
680 
680 
680 
650 

650 
680 
680 
680 
822 

784 
747 
714 
680 
680 

680 
650 
650 
621 
621 

506 
571 
571 
550 
650 

680 
650 
621 
650 
1,000 

1,240 
1,300 
1,360 
1,440 
1,300 

1,800 
1,440 
1,580 
1,580 
1,580 

784 
714 
714 
680 
080 

650 
621 
621 
621 
621 

621 
621 
680 
621 
621 

680 
650 
621 
822 
1,110 

1,170 
1,170 
1,170 
1,060 
1,060 

1,170 
1,240 
1,240 
1,170 
1,110 

16 

1,110 
11240 
1,240 
1,170 
1,110 

1,170 
1,240 
1,240 
1  240 
1,170 

1,060 

1,000 

907 

864 

784 
784 

550 
628 
528 
650 
571 

596 
671 
650 
560 
571 

621 
621 
021 
•506 
680 

1,660 
1,730 
1,810 
1,660 
1,510 

1,360 
i;360 
1,360 
1,170 
1,110 

1,060 
1,060 
»55 
864 
822 
823 

680 

em 

680 
784 
907 

955 
955 
055 
955 

784 

823 
784 
747 

n4 

680 
680 

\,m 

2 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

650 
650 
621 
621 

621 
650 
650 
714 
747 

747 
747 
714 
680 
650 

\,m 

3 

965 

4 

9» 

6 

907 

6 

907 

7 

W7 

8 

832 

0 

8M 

10 

m 

11 

m 

12 

tm 

13 

m 

14 





•m 

16 

7W 

Note.— Daily  discbarge  computed  from  a  rating  curve  well-defined  above  621  second-feet  (gage-bei^^ 
e.8ftot. 
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MouMff  disckarge  of  Omw  Wing  River  ai  MotUy^  Mmn,,  for  the  year  ending  SepL  SO 

191S. 

[Drainage  area,  3,140  square  miles.] 


Month. 


Disdiarge  in  seoond-feet. 


Maxfainm. 


Iftnfcnnm. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
mcneson 
drainage 
area). 


Accu- 
racy. 


April  17-30. 

Jone. 

July 

Aogost... 
September. 


747 
1,240 

784 
1,810 

955 
1,240 


821 
MO 
528 
621 
821 
021 


076 
893 
612 


730 
956 


a  816 
.417 
.286 
.575 
.341 
.447 


0.16 
.48 
.32 
.66 
.39 
.50 


CROW   WING  RIVER  AT   PILLAGER,   MINN. 

Locatioii.— In  sec.  20,  T.  133  N.,  R.  30  W.,  at  highway  bridge  half  a  mile  south  of 
Pillager,  a  short  distance  above  mouth  of  Pillager  Greek. 

Records  available.— May  25  to  September  1,  1903;  June  11,  1909,  to  June  30,  1913, 
when  station  was  discontinued. 

Draina^  area. — 3,230  square  miles. 

Gage. — Vertical  staff;  read  morning  and  evening  to  quarter-tenths.  Limits  of  use: 
Hundredths  below  5. 0,  half-tenths  from  5. 0  to  6.5,  and  tenths  above  6.5  feet. 

Channel  and  controL — Probably  permanent  except  during  high  water. 

Discharge  nxeaaurementB. — ^Made  from  bridge. 

Winter  flow. — Determined  by  measurements  made  through  the  ice. 

Eegtilation. — ^The  influence  of  a  logging  dam  at  the  outlet  of  Lower  Crow  Wing  Lake 
is  observable  at  times  at  the  gaging  station. 

Aceuracj. — Conditions  at  this  station  were  favorable  for  good  results,  but  the  con- 
struction of  a  power  dam  10  miles  below  caused  backwater  at  the  gage  and  the 
station  had  to  be  abandoned. 

Disdiarge  meaeuremenU  of  Crow  Wing  River  at  Pillager ,  Minn.,  during  the  year  ending 

Sept.  SO,  1913, 


Date. 

Made  by- 

b^t 

Dis- 
charge. 

Date. 

Madeby- 

he^t. 

DIs- 
charge. 

Dec.  18 

8.  B.  8ool< 

Feet. 
6.14 
6.22 

Sec-fL 

«4.40 

<>358 

Feb.  19 
Apr.  15 

8.  B.  Soul^ 

Feet. 
6.47 
6.12 

^"-4 

Jin.   17 

do 

do 

970 

a  Complete  Ice  cover. 
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Daily  gage  height^  in  feet,  of  Crow  Wing  River  at  PiUager^  Mirm.,  for  Uie  year  ending 

Sept,  SO,  191$. 


Day. 

Oct. 

Nov. 

D«o. 

Jan. 

Feb. 

Mar. 

Apr. 

lUy. 

Jane. 

July. 

Anj. 

Sept 

1 

6.1 
6.1 
6.1 
6.0 
5.05 

5.05 
5.0 

5.0 
6.0 
5.0 

5.0 

5.0 

6.0 

5.86 

6.8 

6.8 
6.8 
5.8 
6.8 
6.76 

6.76 
6.75 
5.75 
5.76 
6.76 

6.76 

6.7 

6.75 

5.76 

6.76 

6.76 

6.7 

5.6 

6.6 

6.66 

5.7 

6.7 
6.7 
6.7 
5.7 
6.7 

6.7 

6.7 

6.7 

6.65 

5.6 

5.75 

6.7 

6.66 

6.6 

6.6 

6.65 

6.66 

5.6 

6.6 

6.65 

6.25 

7.0 
7.0 
7.3 
7.3 
7.6 

6.1 

6.25 

6.25 

6.35 

6.3 

6.4 

6.46 

6.4 

6.4 

6.8 

6.8 

6.35 

6.4 

6.46 

6.6 

7.1 
7.6 
7.4 
7.4 
7.4 

7.4 
7.6 
7.4 
7.4 
7.3 

7.2 
7.2 
7.0 
6.8 
6.6 
6.45 

6.3 

6.25 

6.2 

6.2 

6.0 

6.0 

6.06 

6.85 

6.75 

6.65 

5.6 

6.7 

6.65 

6.85 

6.8 

6.75 

5.8 

6.7 

6.85 

6.8 

6.85 
6.85 
5.85 
5.06 
6.0 

6.0 

6.2 

6.2 

6.25 

6.2 

a 

3 

6.3 

4 

5 

6.8 

6 

6.86 

6.6 

7 

8 

0 

6.2 

10 

11 

13 

6.0 

6.8 
7.0 
6.3 
6.25 

6.25 

6.46 

6.4 

6.46 

6.85 

6.35 
6.35 
6.25 
6.35 
6.6 

6.6 

6.6 

6.6 

6.35 

6.2 

13 

6.4 

6.6 

14 

16 

16 

■6.*i5" 
6.15 

6.2 
6.2 

17 

18 

19 

6.5 
6.6 

"*6.'6' 

20 

21 

22 

23 



6.2 

24 

25 

26 



6.2 

27 

6.6 

6.6 

28 

20 

30 

6.3 

81 

NoTB.— Discbarge  reUUon  affected  by  ice  aboot  Nov.  26, 1012,  to  Apr.  14, 1013. 

Daily  discharge,  in  Becond-feei,  of  Crow  Wing  River  at  Pillager,  Minn.,  for  the  year  ending 

Sept.  SO,  191S. 


Day. 

Oct, 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

1 

865 
866 
865 
793 
750 

760 
725 
725 
725 
725 

725 
725 
725 
003 
661 

661 
661 
661 
661 
631 

631 
631 
631 
631 
631 

631 
601 
631 
631 
631 
631 

601 
544 
544 
672 
601 

601 
601 
601 
601 
601 

601 
601 
601 
572 
644 

631 
601 
672 
644 
644 

672 
672 
644 
400 
517 

065 
1,060 
1,080 
1,160 
1,120 

1,200 
1240 
1,200 
1200 
1,120 

1,120 
1,160 
1,200 
1240 
1,370 

1,840 
2,260 
2,150 
2,150 
2,150 

2,150 
2,260 
2,150 
2,150 
2,040 

1,040 
1040 
1,740 
1,550 
1,370 
1.240 

1,120 
1,060 
1,040 
1,040 
880 

800 
855 

785 
718 
655 

625 
685 
655 
785 
750 

718 
760 
685 
785 
750 

785 
785 
785 
855 
820 

800 
1,040 
1,040 
1,080 
1040 

2 

3 

4 

6 

6 

7 

8 

0 

10 

11 

12 

13 

14 

16 

1,080 

1,080 
1,240 
1200 
1,240 
1,160 

1,160 
1,160 
1,080 
1,160 
1,280 

1,370 
1,370 
1,280 
1,160 
1,040 

16. 

17 

18..     . 

19 

20    .  ... 

21 

22 

23 

2i...  ..'.'..'.'." . 

26 

26 

27 

28 

20...., 

30 

31 



Note.— Daflv  discharge  computed  from  two  rating  curves  fairly  well  defined  between  600  and  5,500 
second-feet.  Shift  occurred  during  flood  in  April,  lols.  Discharge  estimated,  because  of  ice,  firom  gm 
heights,  observer's  notes,  discharge  measurements,  and  climatic  records,  as  follows:  Nov.  26-30, 465  secoM- 
feet:  Dec.  1-18.  470  second-feet:  Dw.  19-31, 1912,  420  second-feet:  Jan.  1-31, 1013, 375  second-feet:  Feb.  1-28, 
345  second-feet:  Mar.  1-31,  410  second-feet;  and  Apr.  1-14,  600  second-feet. 
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Monthly  dMwrge  of  Crow  Wmg  River  at  Pillager,  Minn,,  for  the  year  ending  Sept,  SO, 

191S. 


[Drainage  area,  3^  square  miles.] 

1. 

Discharge  in  second-feet. 

Run-off 
(depth  in 
inches  on 
drainage 
area). 

Mcntt 

ICaxlnuun. 

Minimum. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

October 

865 
631 

601 

604 
557 
450 
876 
345 
410 
015 
1,570 
84« 

0.215 
.172 
.130 
.116 
.107 
.127 
.283 
.486 
.263 

a25 
.10 
.16 
.13 
.11 
.15 
.32 
.56 
.20 

B 

November 

C. 

December 

c 

Jaooary  , . , , 

C. 

Febnaiy 

C. 

ii«rS!7.. .:...:. :.:...:. : 

C. 

April 

C. 

lOy!:::":::. :::.:::..:.. ::::::::::.:.. 

2,260 
1,120 

9<» 
625 

B. 

Jane 

B. 

LONG  PRAIRIE  RIVER  KEAB  MOTLEY,   MINN. 

Location.— In  oec.  19,  T.  133  N.,  R.  31  W.,  100  yards  above  highway  brfdge,  1  mile 
south  of  Motley,  and  2  miles  above  mouth  of  river. 

Eeeords  available.— June  10,  1909,  to  September  30,  1913. 

Drailiage  area. — ^973  square  miles. 

Gage. — Vertical  staff;  read  morning  and  evening,  generally  to  nearest  tenth;  occa- 
sional readings  to  half-tenths.  Limits  of  use:  HundredUis  below  5.5,  half  tenths 
from  5.5  to  6.5,  and  tenths  above  6.5  feet. 

Channel  and  controL — Light  gravel;  practically  permanent. 

Discharge  nxeasurementB. — ^Made  from  bridge  at  all  except  low  stages;  low- water 
measurements  made  by  wading  a  short  distance  upstream. 

l^nter  flow. — River  frozen  over  at  gage;  observations  discontinued.  There  seems 
to  be  a  close  comparison  between  the  open-water  discharge  at  this  station  and  the 
flow  of  the  Crow  Wing  at  Pillager,  and  therefore  the  winter  flow  has  been  based 
on  the  flow  at  Pillager,  which  is  determined  by  current-meter  measurements. 

Accuracy.— Conditions  at  this  station  are  fovorable  and  the  records  should  be  reliable. 
Backwater  caused  by  ice  gorges  in  Crow  Wing  River  may  possibly  affect  the  dis- 
charge relatbn  for  a  few  days  in  the  spring. 
The  following  discharge  measurement  was  made  by  S.  B.  Soul6: 
April  14,  1913:  Gage  height,  5.56  feet;  discharge,  271  second-feet 
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Daily  gage  height^  in/eet,  of  Long  Frame  River  near  MoiUy,  Minn.,  for  the  year  ending 

Sept.  SO,  191$. 
(Clem  Thompoon,  obterrcr.] 


Day. 

Oct. 

Nov. 

Dm. 

Jan. 

Feb. 

Mtf. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

1 

5.32 
6.32 
6.31 
6.30 
&26 

&29 
5.25 
5.25 
5.24 
&25 

&25 
&29 
5.29 
5.29 
5.28 

5.25 
5w25 
5.26 
5.22 
5.22 

5.22 
5.21 
5.20 
5.20 
5.20 

5.19 
5.19 
5.21 
5.22 
5.20 
5.20 

6.19 
5.12 
5.15 
5.15 
&12 

6.18 
&18 
6.16 
5.16 
6.16 

&15 
5.16 
5.11 
5.08 
5.11 

5.14 
5.20 
5.14 
5.14 
5.12 

5.12 
5.15 
5.11 

6.3 
6.5 
5.5 
6.6 
6.45 

6.5 
&5 
6.5 
5.6 
6.5 

Sl3 
&4 
6.4 
5.4 
&5 

&8 
&9 
&9 
6.9 
5.9 

6.8 

5.96 

6.0 

6.0 

Sl9 

5w9 

&8S 

&7 

6.7 

5.6 

5.45 

6.5 

6.4 

6.5 

6.45 

6.8 

6.35 

&3 

&3 

6.2 

&3 

Sl3 
&2 
5.3 
5.3 
&1 

6.2 
5w2 
&2 
6.1 
5w2 

5wl 
5.0 
&1 
&1 
&I 

h.1 

&S 

&35 

SlI 

&25 

6.06 

6.16 

5.13 

5.3 

&25 

&35 

6.4 

&4 

&3 

&3 

&3 
6.5 
6.5 
6.6 
&6 

6.62 

5.5 

&6 

5.4 

&5 

5.4 
&5 
6.4 
6.4 
&4 

5.5 

6.4 

5w4 

6.3 

&35 

6.3 

6.3 

5.2 

&25 

&15 

&2S 

&15 

&2 

&1 

5l2 

&1 

5l2 
6.1 
&2 
5.2 
5l34 

5.3 

&4 

5.3 
6.4 
&5 

&7 
5.5 
5.5 
6.4 
5l5 

5l38 
&48 
&S5 
5^38 
5.25 
&35 

52 

2       

52 

3 

5.S 

4 

55 

6 

52 

0 

5.S 

7 

53 

8 

5.3 

0 

&2 

10 

5.3$ 

11 

53 

12- 

5.3 

13 

54 

14 

6.6 
5.4 

5.4 

6.4 

5.35 

5.4 

&35 

Sl35 
&35 
5.35 
6.5 
&6 

6.6 
&6 
&6 
6.5 
5.4 

5S 

15    

&4 

l(j 

53 

17 

53 

18 

LI 

19 

52 

20 

51 

21 

K\ 

22 

&2 

23 

51 

24 

53 

25 

53 

26 

5.2 

27 

5.1 

28 

52 

29 

51 

30 

53 

31 

• 

NoTK.— Discharge  relation  affected  by  Joe  about  Nor.  M,  1912,  to  Apr.  18, 1013. 

Daily  discharge^  in  second-feet,  of  Long  Prairie  River  near  Motley,  Minn,,  for  the  yw^ 

ending  Sept,  SO,  191S. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Ang. 

Sept 

1 

185 

185 
181 
178 
166 

175 
163 
163 
160 
163 

166 
175 
175 
175 
172 

163 
163 
166 
154 
154 

154 
151 
148 
148 
148 

145 
145 
151 
154 
148 
148 

145 
127 
135 
135 
127 

143 
143 
138 
138 
138 

135 
138 
125 
117 
125 

132 
148 
132 
132 
127 

127 
135 
125 

178 
250 
250 
260 
231 

250 
350 
250 
250 
250 

178 
212 
212 
212 
250 

380 
430 
430 
430 
430 

380 
455 
480 
480 
430 

430 
406 
333 
833 
200 
231 

250 
212 
250 
331 
178 

106 
178 
178 
148 
178 

178 
148 
178 
178 
122 

148 
148 
148 
122 
148 

122 
00 
122 
122 
122 

178 
178 
163 
122 
163 

110 
135 
127 
178 
168 

106 
212 
212 
178 
178 

178 
250 
350 
200 
200 

200 
250 
200 
212 
350 

212 
250 
212 
212 
212 

250 
212 
212 
178 
106 
178 

178 
148 
163 
185 
163 

135 
148 
122 
148 
122 

148 
122 
148 
148 
102 

178 
212 
178 
212 
350 

333 

250 
250 
212 
250 

305 

242 
105 
206 
163 
106 

148 

2 

14S 

3 

178 

4 

on 

5 

148 

6 

ITS 

7 

148 

8 

178 

9 

148 

10 

US 

11 

178 

12 

178 

13 

212 

14 

250 
212 

212 
212 
106 
212 
105 

106 
106 
106 
250 
200 

200 
20O 
20O 
250 
212 

178 

16 

3U 

16 

148 

17 

178 

18 

122 

19 

148 

20 

122 

21 

122 

22 

148 

23 

122 

24 

178 

25 

148 

26 

148 

27 

122 

28 

148 

29 

122 

30 

148 

31 

Note.— Dally  discharKe  computed  from  a  rating  curve  well  defined  between  430  and  1,650  aeoood-fctt 
(gage  heights,  4.0  and  &  0  feet). 

Discharge  estimated,  because  of  ice,  fhmi  climatic  records,  and  open-water  relation  between  flow  o(  Crow 
Wing  River  at  PUlager  and  Long  Prairie  River  near  Motley  as  fdlows:  Nov.  24-^  120  seoond-ftet;  Dec 
1-31,  1912, 100  seoond-ftot;  Jan.  1-31, 1913,  96  seoond-feet;  Feb.  1-28,  90  seoond-itet,  liar.  1-31,  UOseooDd* 
fBet;andApr.  1-13. 160  seoond-fBet  ^  ^^ 
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Monthly  duekarge  of  Long  PrairU  Rivet  near   Motley^   Minn.,  for  the  years  ending 

Sept.  SO,  191t'lS. 
(Drainage  area»  973  square  milea.] 


Discharge  in  aeoond-leet. 

Run^off 
(depth  in 
inches  on 
drainage 

area). 

Month. 

iftaziniiun. 

Minimum. 

Mean. 

Per 

square 
mile. 

Acca* 

racy. 

1911-12. 
October 

361 
301 

125 
99 

184 
173 

0.189 
.178 

a22 
.07 

A. 

November  1-11 

B. 

Deoember 

ftonary. ... .. 

105 
100 
120 
299 
848 
340 
171 
265 
211 

.108 
.103 
.123 
.307 
.872 
.349 
.176 
.272 
.217 

.12 
.11 
.14 
.34 
1.01 
.39 
.20 
.31 
.24 

I'e^niftry 

Marcn ^ ,  .  ^ 

Aprfl 

805 
2,960 
640 
250 
405 
270 

172 
216 
148 
135 
185 
185 

B. 

iiSy : :.::..:::.::::::: 

A. 

Jane 

A. 

July 

A. 

August 

A. 

Se^ember 

A. 

^  ^                  191JM3. 
October 

186 
148 

145 

162 
130 
100 
05 
90 
110 
201 
817 
164 
212 
185 
160 

.166 
.134 
.103 
.098 
.092 
.113 
.207 
.326 
.169 
.218 
.190 
.164 

.19 
.15 
.12 
.11 
.10 
.13 
.23 
.38 
.19 
.25 
.22 
.18 

A. 

B. 

December 

January 

D. 

February 

D. 

MaKsh... ::::::::: 

D. 

Awfl 

290 
480 
250 
299 
333 
260 

C. 

M^y . 

178 
99 
110 
122 
122 

A. 

juiie.. .:::.. .:.:.::::::::::::::::::::::: 

A. 

July 

A. 

August 

A. 

fl^^embff 

A. 

The  year 

480 

lU 

.165 

2.25 

Non.— Estimates  of  "Diaoharge  in  seoond-feet  per  square  mile"  and  "Rnn-off  (depth  in  inches)"  for 
1912,  supersede  those  published  in  Water-Supply  Paper  325,  wliich  were  computed  firom  an  ernmeous 
value  of  the  drainage  area.  Bsthnates  for  October,  November,  and  December,  1911,  are  republished  to 
eomplete  the  data  for  the  climatfo  year. 

SAUK  BITEB  KEAB  ST.   CLOUD,   MINK. 

Location.— In  eec.  9,  T.  124  N.,  R.  28  W.,  at  highway  bridge  3  miles  west  of  St.  Cloud 
10  miles  below  the  nearest  tributary,* which  enters  at  Rockville. 

Eecords  available.— July  8,  1909,  to  December  31,  1913. 

Drainage  area. — 816  square  miles. 

Gage. — Chain  gage  attached  to  bridge;  read  twice  daily  to  quarter-tenths.  Limite 
of  use :  Hundredths  below  6.5,  half-tenths  from  6.5  to  8.0,  and  tenths  above  8.0  feet. 

Channel  and  controL — ^No  well-defined  control;  channel  shifts  somewhat  during 
high  water. 

I>i8charge  measurements. — ^liade  from  bridge;  at  low  stages  by  wading  just  a  few 
feet  above  the  bridge  section. 

Winter  flow. — ^Affected  by  ice;  observations  discontinued. 

Bregolation. — Farmers  MUling  Co.  have  an  8-foot  masonry  dam  at  Cold  Spring,  about 
15  miles  above  gaging  station.  During  the  &dl  the  plants  operate  continuously; 
at  other  times  about  10  hours  a  day.  Fluctuations  of  stage  is  caused  by  opera- 
tion of  dam. 

Aecuracy. — On  account  of  growth  of  vegetation  and  shifting  channel,  records  only  Mr. 

Diiduxrge  measurements  of  Sauk  River  near  St,  Cloudy  Minn.,  from  Oct.  1, 191t,  to  Dec, 

SI,  191S. 


Date. 

Madeby- 

he^t 

A.i  ^ 

Made  by- 

hei^t. 

Dis- 
charge. 

1913. 
Oct.  15 

W.  G.Hoyt. 

FeeL 
6wl6 
fi.18 
5.97 

150 

lie 

1913. 
Apr.    9 
May  19 
Sept.   5 
Oct.   22 

8.  B.  Soal6 

Fert. 
6.90 
5.09 
6.38 
6.06 

Sec.'/t. 
058.4 

16 

do. 

8.  B.Sool^ 

148 

Nov.  90 

do. 

W.  0.  Hoyt. 

ft  194 

do 

154 

a  Complete  ice  cover. 


b  Weeds  and  grass  in  channeL 
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SURFACE  WATER  SUPPLY,  ldl3,  PART  V. 


Daily  gage  height,  in  feet,  of  Sauk  River  near  St,  Cloud,  Minn.,  Oct,  1, 191 1,  to  Dee.  SI, 

1913. 


Pay. 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dee. 

1 

6.35 
6.30 
6.35 
6.30 
6.30 

6.40 
6.35 
6.26 
6.20 
6.06 

6.10 
6.15 
5.30 
6.35 

6.42 
6.81 
6.44 
6.24 
6.19 

6.19 
6.46 
6.44 
6.40 

'i*6* 

6.65 
6.75 
6.8 
6.8 
7.0 

7.0 

d.7 

6.65 

6.5 

6.56 

a.  44 

6.30 
6.26 
6.41 
6.41 
6.41 

6.24 
5.99 
5.80 
5.60 
5.36 

5.55 
5.72 
5.90 
5.90 
5.98 

5.30 
6.82 
5.89 
6.91 
6.96 

5.91 
6.76 
5.52 
5.60 
5.52 

5.79 
6.96 
5.91 
6.89 
5.74 

5.60 
5.94 
6.12 
6.26 
ft.  01 

6.11 
5.62 
6.14 
6.34 
6.40 

a.9 

7.06 
7.06 
d.7 
7.2 

8.8 
7.7 
7.6 
7.5 
7.45 

7.4 

7.45 

7.5 

7.4 

7.2 

7.15 
7.15 
6.9 
7.0 
7.0 

a.8 

6.9 
6.8 
6.7 
6.6 
0.7 

a.6 

6.55 
6.66 
6.6 
6.6 

6.28 
6.48 
6.88 
6.35 
6.28 

6.24 
6.35 
6.12 
6.45 

a.  56 

6.55 
6.8 
6.9 
7.8 
7.3 

7.1 

7.06 

7.0 

6.96 

6.9 

6.9 

6.7 
6.8 
6.9 
6.75 
6.6 

6.6 

6.39 

6.38 

6.42 

6.48 

6.7 
6.56 
a.  41 
6.36 
5.96 

6.30 
6.32 
6.25 
6.21 
6.20 

6.06 
5.90 

'i'a* 

6.20 
6.20 
6.19 
6.00 
6.10 

ft.  10 
6.11 
6.14 
6.21 
6.15 

5.84 
6.12 
6.12 
6.16 
6.24 

6.28 
6.29 
5.99 
6.28 
6.30 

6.82 
6.82 
0.80 
6.19 
6.02 

6.00 
6.18 
6.21 
6.21 
6.20 

6.14 
5.92 
6.18 
6.19 
0.08 
6.18 

6.16 
5.91 
5.91 
6.86 
6.36 

6.34 
6.36 
6.86 
6.32 
6.10 

6.56 
6.35 
6.26 
6.24 
6.25 

6.10 
6.06 
6.00 
6.18 
6.21 

0.21 
0.29 
5.89 
5.74 
5.81 

5.86 
6.04 
5.90 
6.40 
6.28 

5.92 

2.!.!.. 

<k42 

3 

<k41 

4 

6.38 

5 

6.10 

6 

6.06 

7 

6.00 
6.06 
5.05 
5.85 

5.40 
6.10 
5.86 
5.70 
5.75 

5.90 
5.66 
6.50 
5.75 
5.90 

6.05 
6.00 
6.16 
6.66 
6.50 

6.15 

a.6 

<k28 

8 

6. 55 

0 

a.9 

7.4 

7.25 
7.0 
6.8 
5.96 
6.20 

6.06 
6.06 
6.08 
6.05 
5.99 

5.88 
6.06 
6.19 
6.30 
a.  35 

6.35 
6.31 
6.40 
6.56 
6.55 

tiS 

10 

6.75 

11 

<k6 

12...].. 

6.65 

13..  .. 

tl 

14 

6.32 

15  .  .. 

5.95 

16 

6.5 

17 

6.65 

18 

(k65 

19 

tl 

ao 

6.55 

21 

6.65 

22 

<k31 

23 

<k5 

24 

6.9 

26 

6.5 

26 

6.28 

27 

6.19 

28 

6.16 

29  .  .. 

5.95 

30 

6.05 

31 

6.08 

Note.— Disohan;e  relation  affected  by  Ice  about  Nov.  21, 1912,  to  Apr.  13, 1913,  but  probably  not 
rfally  affected  during  November  and  December,  1913. 

Daily  discharge,  in  second-feet,  of  Sauk  River  near  St.  Cloud,  Minn.,  for  the  year  ending 

Sept.  SO,  1913. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

231 
215 
231 
215 
216 

248 
231 
199 
183 
142 

156 

169 

14 

19 

266 
223 
263 
203 
189 

189 
260 
263 
250 

238 
206 

253 
263 
263 

203 
140 
90 
68 
42 

02 
86 
120 
120 
138 

38 
94 
107 
112 
122 

101 
70 
48 
56 
48 

74 
101 
92 
89 
67 

84 
90 
129 
166 
104 

126 
37 
134 
189 
206 

404 
482 
482 
316 
566 

1,320 
886 

815 
750 
718 

686 
718 
750 
686 
505 

538 
538 

404 
456 
455 

358 

404 
858 
810 
277 
816 

277 
259 
296 
277 
277 

171 
234 
202 
192 
171 

160 
192 
129 
224 
250 

259 
358 
404 
625 
026 

510 
482 
455 

430 
404 
404 

315 

2 

358 

3 

404 

4 

337 

5 

277 

6 

377 

7 

120 
132 
109 
88 

20 
144 
88 
61 
69 

98 
53 
82 
69 
98 

306 

8 

203 

9 

315 

10 

234 

11 

311 

12 

259 

13 

211 

14 

183 
192 

154 
166 
161 
154 
140 

116 
161 
180 
220 
235 

238 
223 
260 
300 
300 

'■*282' 

336 
378 
400 
400 
500 

500 
856 
836 
282 
300 
203 

196 

15 

96 

16 

177 

17 

19 

18 

163 

19 

153 

20 

149 

21 

lU 

22 

83 

23 

•  93 

24 

■  101 

26 

113 

26 

149 

27 

149 

28 

146 

29 

102 

30 

124 

31 

1 

a  Discharge  interpolated. 
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Daily  dii^arge,  in  teeond-feet,  of  Sauk  River  near  St.  Cloud,  Minn.,  for  the  period  Oct.  1 

to  Dee.  SI,  191S. 


Day. 

Oct 

Nov. 

Deo. 

D*y. 

Oct. 

Nov. 

Dec. 

D*y 

Oct. 

Nov. 

Deo. 

L 

131 
133 
140 
156 
142 

89 
147 
147 
IM 
176 

182 
122 
122 
238 
286 

232 
238 
236 
226 
166 

124 
256 
253 
244 
166 

154 
214 
300 
266 
378 

11 

200 
203 
129 
200 

206 

226 
226 
220 
189 
147 

800 
235 
209 
203 
206 

166 
156 
142 
187 
196 

317 
396 
856 
226 
131 

282 
336 
336 
856 
800 

21 

142 
187 
106 
105 
192 

176 
124 
187 
189 
161 
187 

196 
217 
118 
89 
101 

111 
152 
120 
250 
214 

336 

1 

12. 

22. 

223 

3. 

13 

23 

282 

4. 

14 

24 

450 

6 

15 

26 

282 

1 

16. 

26 

214 

7. 

17... 

27 

180 

8. 

18. 

28. 

182 

9. 

19. 

20 

131 

10. 

20. 

30 

156 

31 

161 

Nor.— Dafly  discharge  computed  from  two  fairly  well  deOoed  rating  curves.  Backwater  from  growth 
of  jrrasB  in  dwonel  has  been  assumed  to  have  occurred  during  last  part  of  Jime. 

For  days  on  which  eage  was  not  read  discharge  was  estimated  as  follows:  Oct.  15-^1, 1912,  150  second- 
feet,  and  Nov.  1-6, 126  seoood-ftat,  from  the  discharge  measurements  made  Oct.  15  and  Nov.  20, 1912,  and 
astudy  of  the  records  of  flow  at  Rockford  and  Watsoii.  If  inn.;  May  10-19. 1913. 300  second-feet,  from  a  study 
of  the  records  of  Long  Prairie  River  near  Motley  ana  Elk  River  near  Big  Lake.  Discharge  estimated,  on 
account  of  kse,  as  follows:  Nov.  21-30, 1912, 75  second-feet;  Dec.  1-31, 1912,  80  second-feet  (by  comparison 
with  the  flow  of  Elk  River  near  Big  Lake). 

MfmUdy  discharge  of  Sauk  River  near  St.  Cloud,  Minn.,  Oct.  1,  191t,  to  Dec.  SI,  191S. 
[Drainage  area,  816  square  miles.] 


Discharge  in-second-feet. 

Run-off 
(depth  fai 
inches  on 
drainage 
area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 

square 
mile. 

Accu- 
racy. 

1912-13. 
October 

248 

14 

162 

89.4 

80 
196 
304 
117 
455 
821 
197 

171 
185 
256 

0.199 
.110 
.096 
.239 
.373 
.143 
.558 
.393 
.241 

.210 
.227 
.314 

a23 
.12 
.11 
.15 
.43 
.16 
.64 
.45 
.27 

.24 
.25 
.36 

C. 

November 

C. 

December 

D. 

April  14-30 

800 

116 

B. 

May...!7r^       ......  ... 

B. 

jmiv::::::::::::::::::::::::::::::::::: 

253 

1,320 

625 

404 

226 
800 
450 

38 
34 
129 
82 

89 
89 
124 

C. 

Jaly^ 

C. 

August 

C. 

September 

C. 

1913. 
October 

B. 

November 

B. 

Deoember 

B. 

ELK  BIYEB   NEAB   BIO  LAKE,   MINN. 

Location.— In  sec.  23,  T.  33  N.,  R.  27  W.,  at  the  highway  bridge  4  miles  east  of  Big 
Lake  and  half  a  mile  north  of  Bailey  station  on  the  Northern  Pacific  Railway, 
half  a  mile  above  Tibbetts  Brook,  and  4  miles  below  mouth  of  St.  Francis  River. 

Becords  available.— April  15,  1911,  to  September  30,  1913. 

Brainag^e  area. — 615  square  miles. 

C^age. — ^Vertical  staff;  read  morning  and  evening  to  quarter-tenths.  Limits  of  use: 
Hundredths  below  1.0,  half-tenths  from  1.0  to  2.0,  and  tenths  above  2.0  feet. 

Channel  and  controL — Channel  apt  to  shift  during  extremely  high  water;  during 
low  water  practically  permanent  except  at  extremely  low  stages  when  possible 
backwater  may  result  from  growth  of  vegetation. 

Discharge  measurements. — Blade  from  highway  bridge;  at  low  stages  by  wading. 

^^ter  flow. — Determined  by  measurements  made  through  the  ice. 

Begulation. — Flow  above  station  not  regulated;  only  dam  on  river  is  8  miles  below, 
near  mouth. 
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SURFACE  WATER  SUPPLY,  1913,  PART  V, 


Discharge  meamremenU  of  Elk  River  fuar  Big  Lake,  Minn,,  during  the  year  ending  8epl, 

SO,  191S. 


Date. 

Made  by— 

a 

Dfe. 
diarge. 

Dale.  : 

Made  by- 

helS^t. 

Dfe- 
diarss. 

Deo.  21 

S.B.Sool^ 

Fed. 

0.84 

.84 

1.24 

1.24 

8ee.^. 
•06 
•04 
•56 
•67 

Feb.  26 
liar.  18 
Apr.  19 

S.B.SooK 

FeeL 
1.32 
L86 
.86 

»«•*« 

21 

....^0 

jdo 

»isg 

Jan.   2S 

do 

do 

.....do 

ifi 

28 

•  Complete  loe  oorer. 

ft  About40peroentioeooyeratoontioL   Measuraiient  made  about  1,000  feet  above  gage. 

Daily  gage  height,  in/eet,  of  Elk  River  near  Big  Lake,  Minn.,  for  the  year  ending  Sept.  SO, 

191S. 

[MJohael  Tracy,  obMryer.] 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept, 

1         

0.86 
.82 
.82 
.81 
.80 

.70 
.78 
.70 
.80 
.79 

.78 
.86 
.00 
.86 
.86 

.81 
.80 
.80 
.80 

.78 

.78 
.78 
.76 
.76 
.76 

.76 
.76 
.74 
.72 
.72 
.72 

0.72 
.72 
.72 
.72 
.71 

.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.71 

.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.60 
.60 

.61 
.00 
1.10 
.02 
.06 

0.70 
.70 
.70 
.70 
.70 

.60 

1.4 
1.3 
1.3 
1.1 
1.1 

1.15 
1.16 
1.26 
1.2 
1.2 

1.2 
1.15 
.08 
.86 
.86 

.88 
.88 
.88 
.86 
.81 

.82 
.81 
.80 
.01 
1.06 

1.06 

1.1 

1.2 

1.16 

1.1 

0.06 
.06 

L06 
.00 
.04 

.80 
.04 
.00 
.02 
.86 

.81 
.76 
.74 
.76 
.80 

.04 
.06 
1.0 
1.06 
1.8 

1.55 
1.6 
1.6 
1.66 
1.7 

1.66 

1.0 

1.6 

1.4 

1.25 

1.15 

1.1 
1.0 
.06 
.80 
.82 

.76 
.71 
.68 
.66 
.64 

.61 
.50 
.56 
.54 
.52 

.50 
.50 
.50 
.51 
.51 

.50 
.48 
.45 
.48 
.54 

.50 
.56 
.52 
.50 

.48 

a45 
.42 

.80 
.88 
.06 

.06 
.01 
.80 
.88 
.86 

1.06 
1.15 

l!06 
l!35 

i;45 

1.35 
1126 

1.4 

1.4 

1.35 

1.3 

1.25 

1.2 
1.2 
1.15 
1.15 
1.15 

1.1 
1.1 
1.1 
1.1 
1.05 

1.05 
1.0 
1.06 
1.16 
1.2 

1.8 

1.35 

1.35 

1.35 

1.3 

1.3 

1.26 

1.2 

1.15 

1.1 

1.06 

1  0 

2 

0.05 

1.05 

3        

1  05 

4 

1.2 

5    

LI 

0 

1.5 

1.2 

LI 

7 

1  06 

8 

LOS 

9 

.02 

LO 

10      

LO 

11 

L2 

13           

.74 

1.2 

13 

1.66 

1.66 

L2 

14 

L15 

15    

LI 

16 

LI 

1.06 

LI 

17             

1.1 

18 

1.86 

LOS 

19        

1.00 

LIS 

20 

1.8 

•  .85 

LIS 

21 

.84 

LI 

22        

LOS 

23 

1.2 

LOS 

24      

1.1 

26 

1.8 

LOS 

26 

.00 

LO 

27    

1.36 

1.2 

LO 

28 

1.26 

.M 

29    

.OS 

30 

1.8 

.94 

81 

1.85 

•  Qage  height  probably  1.0  foot  too  low. 

relatkm  affected  by  ioe  about  Nov.  27, 1012  to  Mar.  31, 1013.    On  Nov.  27,  the  obserrv 
Irotenover;  baorwateratgage. 


Now.— Di 
reported  river 
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DaUy  diteharge,  in  tecond-feet,  of  Elk  River  near  Big  Ldke^  Minn.,  for  the  year  ending 

Sept,  SOy  191S. 


D«y. 

Oct 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

Ju|7. 

Aug. 

Sept 

1 

161 
153 
153 
151 
148 

146 
143 
146 
148 
146 

143 
161 
174 
164 
161 

151 
148 
148 
148 
143 

143 
143 
138 
136 
186 

136 
136 
134 
129 
129 
129 

120 
120 
129 
120 
126 

124 
124 
124 
12A 
124 

124 
124 
124 
124 
124 

124 
124 
124 
124 
124 

124 
124 
124 
98 
78 

102 
100 
08 
06 
04 

336 
807 
807 
2S0 
250 

264 
264 
208 
278 
278 

278 
264 
216 
184 
184 

180 
180 
180 
181 
171 

173 
171 
168 
107 
2S6 

236 
260 
278 
264 
250 

211 
208 

236 
210 
206 

101 
206 
210 
200 
184 

171 
158 
154 
156 
101 

206 
211 
222 
236 
307 

380 
306 
306 
410 
426 

410 
306 
365 
336 
202 
264 

250 
222 
208 
101 
173 

168 
146 
130 
135 
130 

123 
119 
113 
108 
104 

100 
100 
100 
102 
102 

100 
06 
00 
06 

108 

110 
113 
104 
100 
06 

62 
67 
130 
150 
185 

180 
167 
162 
150 
152 

204 
232 
218 
190 
204 

278 
310 
810 
204 
310 

343 
343 
326 
310 
310 

204 
278 
262 
247 
247 
278 

310 
310 
204 
278 
268 

247 
247 
232 
232 
232 

218 
218 
218 
218 
204 

204 
190 
204 
232 
247 

278 
204 
204 
204 
278 

278 
262 
247 
232 
218 
204 

100 

2 

204 

3 

204 

4 

247 

5 

218 

e 

218 

7 

204 

8 

204 

9 

100 

10 

100 

11 

247 

12 

247 

13 

247 

14 

232 

15 

218 

16 

218 

17 

218 

18 

204 

19 

232 

30 

232 

21 

218 

22 

204 

23 

204 

24 

218 

2S 

204 

28 

100 

27 

190 

28 

180 

29 

177 

30 

174 

31 

Nor.— Daily  dJbcfaarge  oompoted  from  two  folrly  well  defined  rating  corves.  New  rating  curve  used 
JgO^  1  to  Sept  30. 

Discharge  estimated,  because  of  ice,  from  gage  heists,  observer's  notes,  discharge  measurements,  and 
climatic  records,  as  follows:  Dec.  1-20,  07  seoond-feet;  Dec.  21-31,  00  second-feet;  Jan.  1-31,  70  second-feet; 
Feb.  1-28, 65  second-feet;  and  Mar.  1-31. 160  seoond-feet. 

Monthly  diicharge  of  Elk  River  near  Big  Lake,  Minn. ,  for  the  year  ending  Sept.  SO,  191S, 
[Drainage  area.  615  square  miles.] 


Discharge  in  second-feet 

Run-<^ 
(depth  in 
inches  on 
drainage 
area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

October 

174 
120 

120 

78 

146 
118 
05 
70 
65 
160 
236 
263 
128 
233 
248 
211 

0.237 
.192 
.154 
.114 
.106 
.260 
.384 
.428 
.208 
.370 
.403 
.343 

a27 
.21 
.18 
.13 
.11 
.30 
.43 
.40 
.23 
.44 
.46 
.38 

A. 

Novonber 

B. 

December 

C. 

Jsnqery ,,,,,-.-, 

C. 

Februarv 

- 

C. 

ifaSS!^:::::::::::::::::::::::::::::::: 

C. 

Aprfl 

336 
426 
250 
343 
310 
247 

168 
154 
00 
57 
100 
174 

B. 

1I&..::: 

C. 

joi:;::::::::::::.:::::. :.:::;:::::::.: 

C. 

July 

B. 

August 

B. 

September 

B. 

The  year 

165 

.268 

3.63 

Note.— See  footnotes  to  tables  of  daily  gage  height  and  daily  discharge. 
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SURFACE  WATER  SUPPLY,  1913,  PART  V. 


CROW  RIVER  AT  ROCKFORD,   MINN. 

Location. — At  highway  bridge  at  Rockford,  a  little  more  than  a  mile  below  the  junc- 
tbn  of  the  North  and  South  branches.  Between  the  junction  and  the  station 
are  the  outlets  of  Rebecca  Liake  and  Lake  Sarah,  both  very  small  streams. 

Records  available.— June  4,  1909,  to  September  30,  1913. 

Drainage  area. — 2,520  square  miles. 

Gage. — Vertical  staff;  read  morning  and  evening  to  hundredths.  Limits  of  use: 
Hundredths  below  5.5,  half-tenths  from  5.5  to  6.5,  and  tenths  above  6.5  feet. 

Channel  and  control. — Practically  permanent. 

Discharge  measurements. — During  high  and  mediimi  stages  made  from  the  bridge; 
during  low  stages  by  wading  at  various  sections. 

Winter  flow. — Prior  to  winter  of  1911-12  very  little  ice  formed  and  open-water  rating 
curve  applied  throughout  the  year.  During  winters  of  1911-12  and  1912-13  ice 
destroyed  discharge  relation  making  it  necessary  to  base  estimates  on  dischaige 
measurements.  Before  the  dam  was  destroyed  the  temperature  of  the  laiger 
body  of  water  back  of  the  dam  was  considerably  above  freezing  and  the  water 
did  not  freeze  quickly  when  released,  but  since  the  destruction  of  the  dam  natural 
conditions  exist  and  ice  forms. 

Regulation. — On  the  north,  middle,  and  south  forks  of  Crow  River  are  seven  power 
plants  with  small  storage  and  the  flow  at  the  various  points  is  so  slight  that  no 
appreciable  effect  of  their  operation  is  observable  at  the  gage.  A  dam  Immediately 
above  the  gage  was  partly  destroyed  May  31, 1911,  and  has  not  yet  been  repaired. 

Accuracy. — Records  should  be  reliable  except  for  periods  when  dischaige  relation 
may  be  affected  by  growth  of  grass  in  chsmnel  below  gage. 

Discharge  measuremenU  of  Crow  River  at  Rock/ord,  Minn.,  during  the  year  ending  Sept, 

SO,  191S. 


Date. 

Made  by— 

h^t 

Db- 
chargs. 

Feb.    4 

S.  B.Soul^ 

4.96 
6.84 

8ee,-ft. 
•  14 

Apr.    7 

W.G.Hoyt 

(546 

a  Complete  ice  cover  at  measuring  section  about  400  feet  below  gage.    Nearly  complete  ice  cover  atcoottoL 
k  Control  dear. 
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Daillf  gage  height,  in  feet,  of  Crow  River  at  Rockford,  Minn.,  for  (he  year  ending  Sept.  SO, 

1913. 


[G.  W 

.  Florida,  observer.] 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

5.55 
6.5 
5.49 
5.45 

5.41 
5.36 
5.32 
5.32 
5.30 

5.45 
5.5 
5.49 
5w45 
5.41 

5.40 
5.36 
5.34 
5.32 
5.30 

5.30 
5.28 
5.26 
5.24 
5.23 

5.22 
5.22 
5.22 
5.23 
5.22 
&20 

5.18 
5.16 
5.14 
5.11 
5.10 

5.08 
5.06 
5.06 
5.06 
5.08 

5.12 
5.12 
5.12 
5.06 
5.04 

5.02 
5.02 
5.02 
5.04 
5.06 

5.08 
5.08 
5.00 
5.06 
5.04 

5.02 
5.02 
5.00 
4.98 
4.99 

5.25 
5.20 
5.12 
5.04 
5.00 

5.00 
5.06 
5.15 
5.30 
5.04 

5.04 
5.04 
5.04 
4.99 
4.96 

5.00 
5.01 
4.99 
4.98 
4.97 

4.98 
4.98 
4.98 
4.96 
4.95 

4.94 
4.95 
4.96 
4.97 
4.98 
4.98 

4.97 
4.96 
4.95 
4.96 
5.06 

5.04 
5.03 
4.95 
4.80 
4.82 

4.80 
4.82 
4.82 
4.80 
4.82 

4.84 
4.85 
4.84 
4.84 
4.85 

4.86 
4.85 

4.84 
4.84 
4.84 

4.83 
4.84 
4.84 
4.85 
4.84 
4.82 

4.80 

5.65 

5.7 

5.8 

5.8 

5.75 

5.8 
5.8 
5.8 
5.7 
5.7 

6.7 

5.75 

5.8 

5.85 

5.85 

5.8 

5.7 

5.65 

5.6 

5.6 

5.55 

5.55 

5.65 

6.7 

5.85 

6.0 
6.1 
6.0 
&9 
5.8 

5.8 

5.9 

5.8 

5.65 

5.6 

5.55 

5.5 

5.5 

5.5 

5.5 

5.48 
5.46 
5.43 
5.40 
5.55 

5.65 
5.65 
5.65 
5.65 

5.8 

6.0 
6.1 
6.3 
6.3 
6.25 

6.2 

6.05 

5.9 

5.75 

5.7 

5.6 

5.6 

5.48 

5.40 

5.30 

5.36 

5.31 
5.26 
5.20 
5.16 
5.10 

5.08 
5.07 
5.04 
5.04 
5.04 

5.02 
5.02 
5.00 
4.98 
5.11 

5.12 
5.04 
5.00 
4.99 
5.42 

5.16 
5.27 
5.38 
5.37 
&32 

5.29 
5.26 
5.32 
5.39 
5.65 

5.95 

6.15 

6.1 

6.1 

6.05 

6.3 

6.45 

6.6 

6.7 

6.8 

7.1 
7.5 

7.7 
7.8 
7.7 

7.6 
7.5 
7.4 
7.2 
7.1 

7.1 
7.0 
6.9 
6.8 
6.8 
6.8 

6.8 
6.7 
6.7 
6.7 
6.6 

6.6 

6.45 

6.4 

6.35 

6.3 

6.8 

6.25 

6.2 

6.2 

6.15 

6.15 

6.15 

6.1 

6.1 

6.2 

6.6 
7.0 
7.2 
7.4 
7.4 

7.3 
7.2 
7.0 
6.9 
6.8 
6.7 

6.7 

2 

6.8 

3 

7.1 

4 

4.96 

7.2 

5 

7.2 

e 

5.02 

5.1 

7.4 

7 

7.2 

8 

7.1 

0 

7.1 

10 

'ioo* 

**4."86" 
'4.85' 

5.15 

5.5 

6.1 

6.45 

6.0 

5.5 

5.46 
5.42 
5.40 
5.38 
5.36 

5.32 
5.24 
5.18 
5.13 
5.14 

5.16 
5.26 
5.33 
&42 
&46 
5.55 

7.0 

u 

7.1 

12 

7.1 

13 

7.1 

14 

7.1 

15 

7.2 

16 

7.1 

17 

7.0 

18 

6.9 

19 

6.8 

20 

6.6 

21 

6.5 

22 

6.5 

23 

6.4 

31 

6.35 

2S 

6.35 

2S 

6.3 

27 ^ 

28 

6.25 
6.2 

28 

6.2 

30 

6.16 

31 

Non.— Dteohaige  relation  probably  affected  by  ice  about  Dec  7-13  and  Deo.  20, 1912,  to  Mar.  14, 1913, 
and  by  bacl[ water  from  grass  about  Aug.  1  to  Sept.  30, 1913. 

Daily  di$charge,  in  second-feet,  of  Crow  River  at  Rockford,  Minn,,  for  the  year  ending 

Sept.  SO,  191S, 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

395 
370 
345 
340 
322 

304 
283 
266 
266 
267 

322 
345 
340 
322 
304 

300 
283 
274 
266 
257 

257 
249 
241 
S33 
229 

226 
226 
225 
229 
225 
217 

209 

202 
194 
183 
179 

172 
172 
172 
172 
172 

187 
187 
187 
172 
158 

151 
151 
151 
158 
165 

172 
172 
176 
165 
158 

151 
151 
144 
138 
141 

237 
217 
187 
158 
144 

144 
144 
144 
144 
143 

143 
142 
142 
141 
138 

144 

148 
141 
138 
134 

138 
138 
138 
131 
128 

125 
128 
131 
131 
131 
130 

420 
445 

500 
500 
472 

500 
500 
500 
445 
445 

445 
472 
500 
528 
528 

500 
445 
420 
395 
395 

370 
370 
420 
445 
528 

610 
665 

610 
555 

600 

600 
555 
600 
420 
395 

370 
345 
345 
345 
345 

336 
327 
314 
300 
370 

420 
420 
420 
420 
600 

610 
665 

785 
785 
756 

725 
638 
656 
472 
445 
396 

396 
336 
300 
296 
283 

261 
241 
217 
202 
179 

172 
168 
168 
158 
158 

151 
161 

144 
138 
183 

187 
168 
144 
141 
800 

202 
245 
291 

287 
266 

253 
241 
266 
296 
420 

682 
696 
666 
665 
638 

785 

875 

966 

1,030 

1,100 

1,290 
1,570 
1,710 
1,790 
1,710 

1,640 
1,670 
1,600 
1,360 
1,290 

1,200 
1,220 
1,160 
1,100 
1,100 
1,100 

998 
936 
936 
936 

876 

875 
786 
756 
725 
606 

696 
665 
638 
638 
610 

610 
610 
582 
682 
638 

876 
1,130 
1,260 
1,400 
1,400 

1,320 
1  260 
1,130 
1,060 
998 
935 

935 

2 

998 

3 

1,190 
1,260 
1,260 

1,400 

4 

5 

6 

7 

1,260 
1,190 
1,190 
1,130 

8 

9 

10 

11 

1,190 

12 

1,190 
1,190 

13 * 

14 

1,190 

15 

845 

327 
300 

300 
291 
283 

266 
233 
209 

190 
194 

203 
241 
270 
309 
327 
370 

1,260 
1,190 

16 

17 

1,130 

1,060 

998 

18 

10 

30 

876 

21 

815 

22 

815 

23 

766 

31 

725 

2S 

725 

26 

605 

27 

666 

28 

638 

29 

638 

30 

610 

31 

NoTB.~Daily  discharge  determined  as  follows:  Oct.  1, 1912,  to  July  31, 1913,  from  a  well-defined  rating 
carve;  Aug.  1  to  Sept.  30, 1913,  estimated  on  account  of  backwater  due  to  grass,  on  basis  of  discharge  meas- 
uremant  made  Oct.  21, 1913. 

Discharge  estimated,  because  of  ice,  from  gage  heights,  observer's  notes,  one  discharge  measurement, 
«nd  climatic  records,  as  follows:  Dec.  7-13,  and  29-31;  1912;  Jan.  1-31, 1913,  72  seoond-feet;  Feb.  1-28, 45 
noond.feet;  and  Mar.  1-14, 150  second-feet. 
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8UBFACE  WATEB  SUPPLY,  1813,  PABT  V. 


Monthly  discharge  of  Crow  River  at  Radford,  IHrm,,for  the  year  ending  Sept.  30^  19tS, 
(Drainage  area  2,620  square  mileB.) 


Dtoehaige  in  second-fett. 

Ron^iff 
(depth  in 
mcneeon 
drainage 
area). 

Month. 

MtoimiiiD. 

Umxu 

Per 
square 
mile. 

A«5B- 

ncj. 

October.. 

396 
200 

217 
138 

281 
160 
146 
72 
45 
218 
481 
477 
217 

1,030 
880 

1,010 

a  112 
.067 
.068 
.089 
.018 
.067 
.191 
.180 
.086 
.409 
.363 
.401 

a  13 

.07 
.07 
.03 
.02 
.10 
.21 
.22 
.10 
.47 
.41 
.45 

h 

November 

K 

R 

January 

p 

February 

f 

March 

r 

April 

666 

786 

306 

1,790 

i;400 

1,400 

370 
800 
138 
241 
682 
610 

B. 

May!..::.:::::::::::::::;::;:::::::;::: 

R 

June 

c. 

July 

r 

August 

B. 

September 

R 

The  year 

1,790 

422 

.167 

Z28 

RUM  BIYEB  AT  CAMBRIDOE,   MINN. 

Location. — At  highway  bridge  half  a  mile  west  of  Cambridge.  No  tributary  within 
several  miles. 

Records  available.— June  12,  1909,  to  September  SO,  1913. 

Drainage  area.— 1,160  square  miles. 

Gage. — Vertical  staff;  read  twice  daily  to  quarter-tenths.  Limits  of  use:  Hun- 
dredths below  4.0  half-tenths  from  4.0  to  5.0,  and  tenths  above  5.0  feet 

Channel  and  control.— No  well-defined  control;  channel  shifting. 

Discharge  measurements. — Made  from  the  bridge. 

Winter  flow. — Determined  by  measurements  made  through  the  ice. 

Regulation. — Flow  except  during  low  water  controlled  by  storage  in  and  evaporation 
from  the  lakes  in  the  drainage  area  above  Onamia.  There  is  a  10-foot  dam  and 
power  plant  at  St.  Francis,  20  miles  below  Cambridge  by  river;  difference  in 
elevation  between  crest  of  dam  and  water  surface  at  gaging  station  about  6  feet 
The  ^t  that  morning  and  evening  gage  heights  during  low-water  are  for  the 
most  part  identical  indicates  that  the  St.  Francis  dam  affects  this  station  very 
little  though  the  flow  may  fsM  below  the  crest  at  times  during  the  day.  The 
only  dam  at  Cambridge  is  at  Milaca  and  is  used  to  form  a  pool  from  which  water 
is  pumped. 

Accuracy. — Records  poor.  During  the  summer  months  grass  grows  in  channel 
causing  backwater  in  varying  amount  at  gage. 

Discharge  measurements  of  Rum  River  at  Cambridge ^  Minn.,  during  the  year  ending  Sept, 

SO,  191S. 


Date. 

Made  by— 

Gaffe 
helg&t. 

Dis- 
charge. 

Date. 

Madeby— 

be^t. 

Db. 
ctiarg«L 

Oct.   11 

W.  O.Hoyt 

Feet. 
3.12 
2.90 
3.34 
3.50 
3.60 

8ee.-fL 

121 

116 
084 
«55.1 
0  61.9 

Apr.    9 
May  23 

July    8 
Sept.   4 

W.  0.  Hoyt. 

FetL 
4.18 
7.02 
5.2S 
4.48 

Sec-fl 
339 

Nov.  23 
Dec.  30 

do 

S.B.Soul^ 

do 

Hoyt  and  Peterson 

S.  B.  8ouM 

1,220 
401 

Jan.  30 

do 

do 

M 

Feb.  27 

a  Complete  ice  cover  at  oontnd;  about  90  per  cent  ice  cover  at  measuring  aeetloo. 
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DaUjf  gagt  height,  in  feet,  of  Rum  Rimer  at  Cambridge,  Minn,,  for  Ae  year  ending  Sept, 

SO,  1913, 


;7o8eph  Lofrtrom,  obsenrer  .| 

D*y. 

Oct. 

Nov. 

D€C. 

Jan. 

Feb. 

lUr. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

3.40 
3.40 
3.35 
3.30 
3.25 

3.20 
3.15 
3.15 
3.15 
3.10 

3.15 
3.20 
3.30 
3.25 
3.25 

3.26 
3.20 
3.20 
8.15 
3.15 

3.10 
3.10 
3.10 
3.10 
3.06 

3.06 
3.06 
3.00 
3.06 
3.06 
3.00 

3.00 
3.00 
3.00 
3.00 
3.00 

3.00 
2.90 
3.00 
3.00 
3.00 

2.90 
2.96 
2.98 
2.98 
2.96 

2.98 
2.96 
2.96 
2.96 
2.98 

2.96 
2.98 
2.98 
2.08 
2.92 

3.06 
3.10 
3.10 
3.00 
8.00 

3.00 
3.10 
3.10 

4.35 
4.8 
5.6 
6.6 
5.2 

4.8 
4.35 
4.3 
4.2 
4.06 

3.96 

3.00 

4.0 

4.1 

4.2 

4.2 

4.1 

3.96 

3.86 

3.79 

3.79 
8.82 
3.80 
4.0 
4.45 

4.6 
5.0 
5.3 
5.3 
5.1 

4.86 

4.6 

4.5 

4.4 

4.3 

4.2 

4.1 

4.0 

3.96 

3.96 

3.99 
3.96 
3.84 
3.71 
3.86 

4.1 

4.55 

5.7 

6.4 

6.9 

7.1 
7.0 
7.0 
7.3 
7.5 

7.6 
7.3 
6.8 
6.2 
5.8 
5.4 

5.1 

4.86 

4.6 

4.4 

4.3 

4.2 

4.1 

4.0 

3.80 

3.80 

3.74 
3.66 
3.58 
3.52 
3.49 
3.44 
3.42 
ZAi 
3.45 
3.48 

3.45 
3.41 
3.38 
3.34 
3.32 

3.26 
3.40 
3.46 
3.09 
3.81 

3.78 
3.66 
8.74 
3.88 
4.3 

4.6 
4.7 
5.2 
5.6 
5.7 

5.7 
5.7 
5.5 
5.3 
5.5 

6.1 
6.4 
6.5 
6.4 
6.3 

6.1 
5.9 
5.6 
5.4 
5.2 

5.2 
5.1 

5.0 
5.2 
6.6 
5.8 

6.1 
6.0 
5.8 
5.6 
5.4 

5.1 
5.1 
5.0 

4.95 
4.96 

5.1 
5.2 
5.2 
5.1 
5.0 

4.0 
4.86 
4.8 
4.96 
5.2 

5.7 
5.5 
7.2 
7.6 
7.8 

7.6 
7.1 
6.5 
5.0 
5.4 
5.0 

4.8 

t. 

4  66 

8 

3.40 

4.55 

4 

4  15 

5 

3.10 

4.4 

6 

3.60 

3.68 

4.4 

7 

4.3 

8 

4.2 

9 

3.36 

3.68 

4.1 

10 

4.06 

11 

3.80 

4.06 

12. 

3.10 

4.05 

13 

3.62 

4.0 

4.06 

14 

4.35 

IS 

4.5 

16 

8.40 

4.4 

17 

4.25 

18 

4.66 
4.66 
4.56 

4.3 
4.1 
3.96 

4.1 

19 

3.26 

3.98 

» 

3.00 

3.90 

21 

3.70 

22. 

3.78 

23 

3.42 

3  76 

34 

3.85 

2S 

3.96 

26 

3.36 

3.04 

27 

3.00 

3.85 

3.82 

3.96 

4.1 

4.25 

3.88 

28. 

3.92 

29 

3.98 

30 

3.86 

3.60 

3.90 

31 

r 

NoTB.— Dboharge  relation  affected  by  ice  about  Nor.  24, 1012,  to  Mar.  31. 1913. 

D€dly  discharge,  in  second-feet,  of  Rum  River  at  Cambridge,  Minn.,  for  the  year  ending 

Sept.  SO,  I91S, 


iHy. 

Oct. 

Not. 

Deo. 

Jan. 

Feb. 

Mar.  1  Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

160 
150 
140 
140 
130 

130 
120 
120 
130 
120 

130 
140 
100 
150 
150 

160 
140 
140 
130 
130 

120 
120 
120 
120 
110 

110 
110 
100 
110 
120 
110 

110 
110 
110 
110 
110 

110 
110 
110 
110 
110 

110 
110 
110 
110 
110 

110 
110 
110 
110 
115 

115 
115 
115 
115 
115 

115 
116 
110 
110 
110 

428 
560 
800 

800 
680 

660 
428 
414 
386 
346 

320 
330 
832 
868 
386 

386 
358 
327 
299 
283 

283 
290 
285 
332 
456 

500 
620 
710 
710 
660 

575 
500 
470 
443 
414 

386 
368 
382 
322 
322 

330 
320 
294 
264 
299 

358 

486 

830 

1,040 

1,190 

1,250 
i;220 
1,220 
1,320 
1,380 

1,4X 

1,320 

1,160 

050 

830 

710 

590 
515 
442 
386 
345 

320 
285 
262 
237 
206 

103 
162 
147 
124 
110 

101 
97 

101 
04 
91 

86 
80 
67 
61 
51 

43 
62 
64 
101 
113 

108 
88 
92 
108 
195 

239 
274 
400 
515 
545 

545 
545 
485 
428 
485 

666 
756 
786 
770 
740 

680 
620 
530 
470 
414 

414 

386 
358 
414 
530 
590 

680 
660 
690 
545 

485 

400 
400 
372 
398 
358 

400 
428 
428 
400 
372 

345 
332 
320 
372 
442 

590 

530 

1,040 

1,160 

1,220 

1,160 
1,010 
830 
660 
500 
386 

332 

2 

296 

3 

274 

4 

262 

5 

250 

6 

250 

7 

228 

8 

217 

9 

196 

10 

184 

11 

184 

12 

106 

13 

195 

14 

262 

15 

306 

16 

285 

17 

250 

18 

228 

19 

202 

20 

184 

21 

171 

23 

160 

23 

164 

34 

184 

25 

210 

28 

215 

27 

202 

38 

221 

39 

235 

30 

217 

31 



Note.— Daflv  discharge  determined  as  follows:  Oct.  1  to  Not.  23, 1912,  by  indirect  methods  for  shifting 


channel;  Nov.  24, 1912,  to  May  28, 1913,  from  a  fairly  well-defined  rating  curve:  Mav  29  to  Sept.  30, 1013,  by 
■hift4*w>  AKa«»wki  w9*mit\,*\Am     niAoKavAA  A0«i«na*A^  kaaaiiba  nff  i/>A  frAm  oixtw^  heiffhCs  ob06fT6r'8  uotes,  dl^ 

'discbarge;  Dec.  1-31, 1912, 100 


ibifting  channel  methods.  l5ischarge  estimated,  because  of  ice,  ftom  gage  heighto,  observer's  notes,  dis- 
charge mevurements,  and  climatic  records,  as  follows:  Nov.  24-30,  dally  discbarge;  Dec.  1-31, 1012,  '" 
..   .    -      . .  .   .   J.  .    -  _  -^sewmd-feetjandMar.  1-31, 150seoond-l*et. 


iecoDd-feet;  Jan.  1-31, 1913,  60  second-feet;  Feb.  1-28, « 
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Monthly  discharge  of  Rum  River  at  Cambridge,  Minn.,  for  the  year  ending  Sept.  SO,  191S. 
(Drainage  vea,  1,100  square  mfke.) 


Month. 

Discharge  in  secood-foet. 

Acni- 

Maximum. 

junimum. 

Mean. 

lacy. 

October 

100 
115 

100 
110 

1» 
111 
100 
00 
58 
150 
454 
73D 
182 
457 
57S 
230 

B 

November 

C. 

December 

r 

January 

c 

February 

c 

March..; 

D 

Aprfl. 

800 

1,430 
MO 
785 

1,330 
333 

385 
304 
43 
88 
830 
104 

B, 

fflay!::: :::::!:::::::!:.:!!::.:::.!:!!:!:.: ] 

B. 

JUUA - - 

r. 

July 

c. 

Aufust 

c 

September 

c. 

The  Tear 

1,430 

371 

MINNESOTA   BIVEB   NEAR  MONTEVIDEO,   MINN. 

Location.— In  sec.  19,  T.  117  N.,  R.  40  W.,  at  highway  bridge,  1  mile  south  of  Monte- 
video, a  short  distance  below  mouth  of  Chippewa  River. 

Records  available.— July  23,  1909,  to  September  30,  1913. 

Draina^  area. — 6,300  square  miles. 

Gage.— Chain  gage  attached  to  bridge;  read  morning  and  evening  to  quartei^tenths. 
Limits  of  use:  Hundredths  below  2.0,  half-tenths  from  2.0  to  3.0,  and  tenths 
3.0  feet  above.  Datum  of  gage  lowered  2  feet  September  16,  1909,  and  1  foot 
additional  July  29,  1910,  to  avoid  negative  readings. 

Channel  and  control. — Practically  permanent. 

Diaoharge  measurements. — ^Made  from  bridge. 

Winter  flow. — Determined  by  measurements  made  through  the  ice. 

Res^ulation.— Nearest  dam  at  Granite  Falls,  but  it  does  not  influence  this  gaging 
station.  No  dam  above  station.  The  dischafge  of  Chippewa  River  is  so  much 
lees  than  that  of  the  Blinnesota  that  the  control  of  the  former  by  a  dam  at  Monte- 
video has  little  effect  on  the  Minnesota  gage  heights. 

Discharge  measurements  of  Minnesota  River  near  Montevideo,  Minn.,  during  the  year 

ending  Sept.  SO,  J 9 IS. 


Date. 

Madeby- 

Oa«e 
height. 

Dis- 
charge. 

Date. 

Madeby- 

he^t 

disrie. 

Dec  28 

S.  B.  Soul^ 

Feet. 
3.10 
8.48 
3.50 

Set.^t. 
138 
a84 
«74 

Feb.  21 
Apr.  33 
Sept.  10 

8.  B.  Sonl^ 

3.57 
5.81 
X80 

•  70 

Jan.   23 

do 

do..-. 

W.  0.  Hoyt 

MS 

Feb    21 

8.  B.  8oufe 

319 

a  Complete  ice  cover. 
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Daily  gage  height  ^  in  feet  y  of  Minnesota  River  near  Montevideo^  Minn.,  for  the  year  ending 

Sept.  30,  1913. 

[Mrs.  llary  Hendricks,  observer.] 


Day. 


1.. 
2.. 
3.. 
4.. 
5.. 

«... 
7... 
8... 
9... 
10... 

U.. 
12... 
13... 
14... 
15... 

16... 
17... 

18... 
19... 
20... 

21... 
22... 
23... 
24... 
25... 


28.. 
29.. 
30.. 
31.. 


Oct.      Nov. 


2.8 

2.7 

2.4 

2.45 

2.7 

2.4 
2.5 
2.8 
2.6 
2.3 

2.« 

2.8 
2.5 
2.5 
2.8 

2.75 

2.8 

2:7 

2.7 

2.2 

2.6 

2.85 

2.7 

2.15 

2.3 

2.75 

2.6 

2.4 

2.7 

2.9 

2.7 


2.3 
2.2 
2.2 
2.4 
2.7 

2.7 
2.7 
2.35 
2.45 

2.4 

2.4 
2.7 
2.7 
2.5 
2.5 

2.6 
2.3 
2.4 
2.6 
2.6 

2.7 
2.6 
2.3 
2.4 
2.3 

2.6 

2.8 

2.8 

2.65 

2.7 


Dec. 


2.35 

2.8 

2.3 

2.4 

2.45 

2.35 

2.35 

2.4 

2.3 

2.5 

2.7 

2.45 

2.65 

2.8 

2.85 

3.2 

3.2 

2.85 

3.1 

3.1 

2.0 
2.8 
3.2 
3.2 
3.1 

3.0 
3.2 
3.2 


Jan. 


3.4 


3.4 


3.5 


3.6 


8.8 


Feb.     Mar.     Apr.     May.    June.    July. 


3.4 


3.6 


3.7 


3.7 


3.6 


3.7 


4.0 
5.8 
5.8 
5.4 
5.0 

4.5 
4.3 
4.8 
5.3 
5.3 

5.4 
5.4 
5.3 
5.5 
6.0 

6.1 
&0 
&2 
5.0 
5.8 

5.0 
5.8 
5.8 
5.0 
5.0 

&0 
5.8 
6.0 
&8 
5.7 


5.6 
&6 
5.6 
&3 
5.5 

5.5 
5.4 
5.2 
5.2 
&0 

4.8 
4.8 
4.0 
4.0 
4.8 

4.7 

4.6 
4.6 
4.8 
4.0 

5.2 
5.3 
5.4 
5.6 
5.6 

5.6 
5.5 
5.5 
5.4 
5.5 
5.5 


5.2 
5.2 
&0 
5.0 
4.0 

4.8 
4.7 
4.4 
4.3 
4.4 

4.3 
4.1 
4.0 
3.9 
3.7 

3.8 
3.7 
3.4 
3.4 
3.3 
3.4 
3.2 
3.2 
8.3 
3.2 

8.2 
3.2 
3.2 
2.8 
3.1 


2.0 
2.0 
2.0 
2.0 
3.0 

2.8 

2.85 

2.8 

2.7 

2.7 

2.75 
2.65 
2.5 
2.6 
2.65 

2.7 

2.55 

2.55 

2.65 

2.55 

2.0 
3.2 
3.3 
3.2 
2.05 

2.85 

2.8 

3.2 

3.1 

2.0 

2.8 


Aug.     Sept. 


2.85 

3.1 

3.0 

3.2 

2.8 

2.8 
2.8 
2.5 
2.7 
2.45 

2.5 

2.6 

2.65 

2.75 

2.55 

2.65 

2.45 

2.0 

3.1 

3.0 

3.0 

3.1 

2.0 

2.05 

3.2 

3.2 
3.2 
3.4 
3.4 
3.3 
2.56 


2.0 

3.0 

2.85 

2.05 

3.1 

2.0 

2.76 

8.2 

3.2 

2.05 

2.7 

2.05 

2.05 

2.6 

2.85 

2.65 

2.7 

2.7 

2.6 

2.7 

2.65 

2.7 

2.5 

2.4 

2.5 

2.5 

2.45 

2.4 

2.55 

2.0 


Non.— Discharge  relation  affected  by  ice  about  Nov.  26, 1012,  to  Mar.  31, 1013. 

Daily  discharge^  in  second-feet ,  of  Minnesota  River  near  Montevideo ,  Minn.  ^  for  the  year 

ending  Sept,  SO,  1913. 


Day. 

Oct, 

Nov.  Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

181 
168 
132 
138 
168 

132 
144 

181 
156 
120 

156 
181 
144 
144 
181 

174 
181 
168 
168 
106 

156 
188 
168 
102 
120 

174 
156 
132 
168 
104 
168 

120 
108 

418 
034 
034 
807 
685 

543 
400 
627 
776 
776 

807 
807 
778 
838 
1,000 

1,030 

1,000 

1,0D 

067 

034 

067 
034 
034 
067 
067 

1,000 
034 

1,000 
034 
002 

870 
870 
870 
776 
838 

838 
807 
745 
745 
685 

627 
627 
656 
656 
627 

500 
571 
571 
627 
656 

745 
776 
807 
870 
870 

870 
838 
838 
807 
838 
838 

745 
745 
685 
685 
656 

627 
500 
516 
490 
616 

490 
442 
418 
306 
354 

374 
354 
206 
206 
278 

206 
280 
260 
278 
260 

260 
260 
260 
104 
842 

210 
210 
210 
210 
226 

104 
202 
194 
178 
178 

186 
170 
148 
162 
170 

178 
155 
155 
170 
155 

210 
260 
278 
260 
218 

202 
194 
260 
242 
210 
104 

202 
242 
226 
260 
104 

104 
104 
148 
178 
141 

148 
162 
170 
186 
155 

170 
141 
210 
242 
226 

226 
242 
210 
218 
260 

260 
260 
206 
206 
278 
155 

210 

2 

226 

3 

108 
132 
168 

168 
168 
126 
138 
132 

132 
168 
168 
144 
144 

156 
120 
132 
156 
156 

168 
156 
120 
132 
120 



202 

4 

218 

5 

242 

6 

210 

7 

186 

8 

:::::::::::: 

260 

9 

200 

10 

218 

11 

178 

12 

218 

18 

218 

14 

162 

IS 

202 

16. 

170 

17 

178 

18. 

178 

10 

162 

20 

178 

21 

170 

22 

178 

23 

148 

24. 

134 

25 

148 

26 

148 

27 

141 

28- 

134 

20 

155 

ao 

162 

31 

1 

1 

Non.— Daily  discharge  computed  Crom  two  rating  curves  well  defined  above  400  second-feet  and  iiairly 
wen  defined  below  this  pohit  Revised  rating  curve  used  May  23  to  Sept  30  based  on  discbarge  measure- 
ment made  Sept.  16.  Disdiarge  estimated,  because  of  ice,  tram  gage  heights,  observer's  notes,  4  discharge 
measaranMOts,  and  climatic  records  as  follows:  Nov.  26-30,  125  aeoond-feet;  Dec.  1-^1,  125  second-feet; 
JttD.  1-23, 102  seoond-feetT  Jan.  24-31,  82  secood-feet;  Feb.  1-21,  77  seoond-feet;  Fe1i).  22-28,  73  second-leet; 
am  Mar.  1-31, 150  second-feet. 
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SURFACE  WATER  SUPPLY,  1913,  PART  V. 


Monthly  diicharge  of  Minnesota  River  near  Montevideo ^  Minn.  ^  for  the  year  ending  Sept, 

SO,  191S. 

[Drmlnage  arw,  e^aoo  square  mOm.) 


Mcnth. 


Dischtffe  in  seoood-feet. 


Maxiniain. 


MiniinuzD. 


Mean. 


Par 

square 
mile. 


Run-off 
(depth  in 
tnonesoQ 
drainage 
area). 


Aoeo* 


October... 
November. 
December.. 

January 

February.. 
March 

ftS?;.;.::: 

June 

July 

August 

September. 


194 


102 


1,070 
870 
745 
278 
206 
200 


418 
571 
104 
148 
141 
184 


156 
•  130 
125 
06.8 
76w0 
150 
850 
753 
418 
200 
200 
186 


a025 
.022 
.020 
.015 
.012 
.034 
.136 
.120 
.066 
.032 
.033 
.030 


aos 

.02 
.02 
.02 
.01 
.08 
.15 
.14 
.07 
.04 
.04 
.03 


The  year. , 


1,070 


.045 


.60 


a  Differs  from  value  published  in  '*  Report  of  the  water-resources  investigation  of  Minnesota,  1911-1912,*' 
because  of  estimate  of  flow  Nov.  26  to  30  made  tram  informatioo  obtained  after  publicatiofi  of  MimiBSOta 
report. 

NoTB.— See  footnotes  to  tables  of  daOy  gage  height  and  daOy  disdiarge. 

BONNESOTA   BIVEB  NEAR  MANKATO,   MINN. 

Location. — At  Sibley  P^k,  2  miles  above  the  center  of  Mankato,  a  few  hundred 
yards  below  the  mouth  of  Blue  Earth  River,  the  nearest  tributary. 

Records  available.— May  20,  1903,  to  September  30,  1913. 

Drainage  area. — 14,600  square  miles. 

Oa^. — Chain  gage;  read  once  daily  to  tenths.  Gage  checked  with  wye  level  April 
24, 1914,  and  found  to  read  0.09  foot  too  high;  cause,  settlement  of  gage.  Settle- 
ment is  assumed  to  have  occurred  gradually  since  the  previous  checking  of  the 
gage  with  level  April  3,  1913. 

Channel  and  control. — No  definite  control;  channel  Mily  permanent  except  during 
high  wtaer. 

Discharge  measurements. — ^Biade  from  highway  bridge  in  center  of  Mankato; 
at  low  stage  by  wading  a  short  distance  below  gage. 

Winter  flow. — Determined  by  measurements  made  through  the  ice. 

Regulation. — Nearest  dam  on  the  river  is  at  Minnesota  FVdls,  140  miles  upstream; 
no  dam  below  station.  A  dam  on  Blue  Earth  River  at  Rapidan,  a  few  miles 
above  the  mouth,  controls  the  flow,  but  it  is  such  a  small  part  of  the  entire 
discharge  at  the  Mankato  station  that  the  effect  of  such  r^;ulation  is  slight 

Maximum  and  minimum  flow.— The  highest  known  stage  of  the  river  occurred  io 
1881  and  is  shown  by  a  well-marked  line  in  Mankato.  The  stage  was  approxi- 
mately 27  feet  above  the  zero  of  the  present  gage.  This  estimate  was  corroborated 
by  M.  B.  Haynes,  city  engineer,  of  Mankato,  who  stated  that  the  high  water 
occurred  after  the  ice  went  out  and  was  not  caused  by  backwater.  The  corre- 
sponding discharge  was  approximately  65,000  second-feet.  Since  the  establish- 
ment of  the  gage  the  highest  stage  recorded  was  21.2  feet  on  Jime  26,  1908.  The 
lowest  stage  recorded  was  0.5  in  1911  when  the  flow  was  about  89  second-feet  for  a 
considerable  time. 

Accuracy. — Measurements  made  during  earlier  years  indicated  changing  conditaooB 
of  flow,  and  accordingly  the  discharge  for  years  previous  to  1S07  was  obtained 
largely  by  the  indirect  method.  These  results  can  not  be  considered  as  accmate 
as  the  later  ones,  which  were  based  on  well-defined  rating  curves. 

Cooperation. — Since  1906  gage  heights  have  been  furnished  by  the  United  States 
Weather  Bureau. 
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Dikharge  measwremenU  of  Minnesota  River  near  ManhUOy  Minn,  y  during  the  year  ending 

Sept.  SOy  191S. 


Dito. 

Madeby- 

bei^t. 

Dis- 
charge. 

Date. 

ICadeby— 

Qaee 
heigLt. 

Dis- 
charge. 

Dec.    lOo 

8.  B.SouM 

Feet. 
1.47 
1.57 
1.74 

122 
140 

Apr.     8e 
85>t.   19* 

8.  B.S0U14. 

Feet. 

3.27 

<1.43 

See.-n. 
1,570 

Jan.    216 
Mar.     » 

do 

do. 

do 

328 

•  Made  imder  complete  ice  coyer;  rirer  aboat  10  per  cent  open  at  controL 
b  Complete  ice  cover. 

e  Made  from  highway  bridee  about  2  miles  below  gage. 
(( Made  by  wading  at  a  section  about  300  feet  below  gage. 

« Any  error  that  may  have  existed  in  gage  8ept.  19, 1913,  entered  also  into  gage  height  of  discharge 
meesurement  made  on  that  date. 


Daily  gage  heiglUy  in  feet y  of  Minnesota  River  near  MankatOy  Minn,  y  for  the  year  ending 

Sept.  SOy  191S. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.3 
1.3 

1.2 
1.4 
1.4 
1.4 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.8 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.2 
1.2 
1.2 

1.3 
1.3 
1.3 
1.3 
1.2 

1.1 
1.2 
1.2 
1.3 
1.3 

1.2 
1.2 
1.1 
1.2 
1.2 

1.2 
1.2 
1.2 
1.0 
1.0 

1.1 
1.1 
1.1 
1.2 
1.2 

1.1 
1.1 
1.0 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.3 
1.3 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.3 
1.3 

1.3 
1.3 
1.3 
1.4 
1.4 
1.4 

1.4 
1.4 
1.5 
1.5 
1.5 

1.5 
1.6 
1.5 
1.4 
1.4 

1.4 
1.4 
1.2 
1.2 
1.2 

1.2 
L2 
1.2 
1.1 
1.1 

1.1 
1.1 
1.2 
1.2 

1.2 

1.4 
1.5 
1.6 
1.6 
2.0 
2.0 

1.8 
1.5 
1.3 
1.2 
1.1 

1.1 
1.4 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.4 
1.4 

1.4 
1.5 
1.7 
1.7 
1.8 

1.8 
1.8 
1.7 
1.7 
1.5 

1.5 
1.5 
1.5 

1.6 
1.6 
1.7 
1.7 
1.7 

1.7 
1.8 
1.8 
2.6 
3.0 

8.3 
3.8 
3.5 
3.7 
3.9 

3.2 
4.1 
2.0 
2.4 
2.6 

2.6 
23 
2.2 
3.0 
2.6 

2.3 
2.6 
8.4 
3.7 
3.9 
4.2 

4.5 
3.7 
3.2 
8.0 
2.7 

2.0 
3.2 
3.4 
3.3 
3.1 

4.0 
4.3 
5.5 
5.8 
6.6 

6.5 
6.6 
6.4 
6.3 
5.4 

5.5 
5.0 
4.2 
4.8 
5.1 

4.0 
5.9 
5.0 
5.2 
4.9 

4.7 
4.7 
4.5 
4.3 

4.8 

4.9 
4.8 
5.0 
4.3 
4.2 

4.2 
4.1 
3.9 
4.1 
4.3 

4.1 
4.6 
4.6 
5.0 
5.4 

5.7 
5.5 
5.7 
5.6 
6.3 

5.9 
6.2 
6.4 
6.7 
5.6 
6.6 

4.9 
4.8 
4.3 
4.6 
4.4 

4.1 
4.0 
8.9 
3.6 
3.3 

3.3 
3.2 
3.2 
3.1 
3.1 

8.0 
2.8 
2.7 
2.6 
2.6 

2.8 
2.6 
2.4 
2.4 
2.7 

2.9 
3.4 
8.9 
6.0 

4.8 

4.1 
6.0 
3.5 
3.7 
3.6 

3.4 
3.2 
8.1 
8.0 
2.7 

2.6 
2.7 
2.7 
2.6 
2.6 

2.6 
2.6 
2.4 
2^4 
2.8 

2.2 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.4 
2.3 
2.3 

2.2 
2.2 
2.2 
2.1 
2.0 

2.0 
2.0 
2.2 
2.3 
2.8 

2.2 
1.9 
1.8 
1.8 
1.7 

1.7 
1.7 
1.5 
1.5 
1.9 

2.0 
2.0 
1.9 
1.9 
1.8 

1.8 
1.7 
1.8 
1.8 
1.7 
1.5 

1.5 

2 

1.5 

3 

1.5 

4 

1.6 

5 

1.6 

0 

1.6 

7 

1.6 

8 

1.6 

9 

1.6 

10 

1.6 

11 

1.7 

12 

1.7 

13 

1.6 

14 

1.6 

15 

1.6 

10 

L5 

17 

1.5 

18 

1.5 

19 

1.6 

20 

1.5 

21 

1.6 

22 

1.5 

23 

1.4 

24 

1.4 

25 

1.5 

26 

1.6 

27 

1.5 

28 

1.6 

29 

1.4 

30 

1.4 

31 

Note.— Discharge  relation  affected  by  Ice  about  Dec.  1 .  1912,  to  Mar.  17, 1913.    Gage  heights  not  corrected 
m  errors  due  to  settlement  of  gage.    See  station  description. 
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Daily  discharge,  in  second-feet ,  of  Minnesota  River  near  Mankato,  Minn.,  for  the  year 

ending  Sept,  SO,  191S. 


Day. 

Oct, 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

270 
270 
270 
270 
270 

270 
270 
270 
320 
320 

270 
370 
370 
370 
320 

320 
320 
320 
320 
320 

320 
320 
320 
320 
320 

320 
320 
320 
320 
320 
320 

320 
320 
270 
270 
270 

320 
320 
320 
320 
270 

225 
270 
270 
320 
320 

270 
270 
225 
270 
270 

270 
270 
270 
180 
180 

225 
225 
225 
270 
270 

2.750 
1,060 
1,520 
1,360 
1,120 

1,280 
1,520 
1,000 
1,600 
1,440 

2,260 
2,560 
3,000 
4,310 
5,460 

5,310 
5,460 
5,160 
5,010 
3,770 

3,000 
3,280 
2,450 
3,060 
3,400 

3,170 
4,450 
3,280 
3,520 
3,170 

2,050 
2,050 
2,760 
2,550 
3,060 

3,170 
3,060 
3.280 
2,550 
2,450 

2,460 
2,350 
2,150 
2,360 
2,560 

2,350 
2,860 
2,760 
3,280 
3,770 

4,170 
3,000 
4,170 
4,030 
5,010 

4,450 
3,520 
3,770 
4,170 
4,030 
3,000 

3,170 
3,060 
2,550 
2,760 
2,660 

2,350 
2,250 
2,160 
1,860 
1,600 

1,600 
1,520 
1,520 
1,440 
1,440 

1,360 
1,200 
1.120 
1.060 
1,060 

1,200 
080 
010 
010 

1,120 

1,280 
1,600 
2,150 
3,280 
3,060 

2,350 
3.280 
1,780 
1,960 
1,860 

1,690 
1,520 
1,440 
1,300 
1,120 

1,060 
1,120 
1,120 
1,060 
1,060 

980 
980 
910 
910 
840 

775 
710 
710 

no 

710 

710 
710 
710 
910 
840 
840 

775 
775 
775 
710 
650 

650 
650 
775 
840 
840 

775 
590 
630 
530 
470 

470 
470 
360 
300 
590 

660 
660 
500 
690 
530 

530 
470 
530 
530 
470 
360 

860 

2 

360 

3 

360 

4 

415 

5 

415 

6 

415 

7 



415 

8 

415 

9 



360 

10 



360 

n 

470 

12 

470 

13 

415 

14 

415 

15 

415 

16 

360 

17 

360 

18 

1,280 

010 

1,060 

1,060 

840 

776 

1,360 

1,060 

840 
080 
1,600 
1,060 
2,150 
2,450 

360 

19 

360 

20 

SCO 

21 

360 

22 

360 

23 

310 

24 

310 

26 

360 

26 

360 

27 

360 

28 

360 

29 

310 

30 

310 

31 

Note.— Daily  discharge  computed  from  two  fairly  weU-deiiiied  rating  curres.  Discharge  estimated, 
because  of  ice,  from  gaee  heights,  observer's  notes,  3  discharge  measurements,  and  climatic  records, 
as  follows:  Dec.  1-25, 250  second-feet;  Dec.  26-31,  220  second-feet;  Jan.  1-20,  161  second-feet;  Jan.  21-31, 
124  second-feet;  Feb.  1-28,  131  second-feet;  and  Mar.  1-17,  350  second-fieet.  Low-water  section  of  rating 
curve  for  last  part  of  year  endhig  Sept.  30,  1913,  based  on  discharge  measurement  made  on  Sept.  19, 
1913,  and  is  therefore  applicable  to  the  gage  heights  as  read  by  the  observer. 

Monthly  discharge  of  Minnesota  River  near  MantatOf  Minn,  y  for  the  year  ending  Sept,  30, 

191S. 


[Drainage  area,  14,600  square  miles.) 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 

(depth  in 

mcbesoo 

drainage 

area). 


Aera* 
iKy. 


October.... 
November. 
December. . 

January 

February.. 

March 

April 

May 

June 

July 

August 

September. 


370 
320 


270 
180 


2,450 
5,460 
5,010 
3,280 
3,280 
840 
470 


1,120 
2,150 
910 
710 
360 
310 


310 

270 

244 

148 

131 

785 

3.100 

3,250 

1,810 

1,180 

596 

375 


0.021 
.018 
.017 
.010 
.009 
.064 
.212 
.223 
.124 
.081 
.041 
.026 


The  year., 


5,460 


1,020 


.070 


0.02 
.02 
.02 
.01 
.01 
.06 
.34 
.26 
.14 
.00 
.06 
.08 


B. 
B. 
C. 
C. 
D. 
C. 
B. 
B. 
A. 
A. 
B. 
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LAO  QUI  PARLE  RIVER  AT  LAO   QUI   PARLE,   MINN. 

Location.— In  sec.  26,  T.  118  N.,  R.  42  W.,  at  highway  bridge  at  Lac  Qui  Parle,  in 

Lac  Qui  Parle  County,  a  short  distance  above  mouth  of  Threemile  Creek. 
Records  available.— April  27,  1910,  to  September  30,  1913. 
Drainage  area. — 838  square  miles. 
Gage.— Vertical  staff;  read  once  daily  to  quarter-tenths.    Limits  of  use:  Hundredths 

below  1.5,  half-tenths  from  1.5  to  3.0,  and  tenths  above  3.0  feet. 
Channel  and  control.— Gravel;  shifts  slightly  during  flood  stages. 
Discharge  measurements. — Made  from  bridge. 
\^ter  flow. — Observations  discontinued  during  winter.    Elstimate  for  winter  of 

1912-13  based  on  flow  of  Minnesota  River  at  Montevideo  and  the  Chippewa  near 

Watson,  and  the  discharge  measurement  on  February  22. 
Regulation. — No  dams  coiitrol  flow  at  the  present  time. 
Accuracy  .-^Records  only  isdi  because  of  slight  flhiftJng  of  channel  and  rating  curves 

only  isdily  defined. 

Disdiarge  meaturemenU  of  Lac  Qui  Parle  River  at  Lac  Qui  ParU,  Minn.,  during  the  year 

ending  Sept.  SO,  191S. 


Date. 

Hade  by- 

Qaee 
heigbt 

Dis- 
charge. 

Date. 

Made  by— 

Gage 

Dis- 
charge. 

Vth.  22 

8  B  8oul4 

Fut. 

170 

Sept.  15 
15 

S.B.Soul^ 

Feet. 

0.37 

.37 

See.-n. 
6  0.40 

Apr.  22 

W.  G.  Hoyt 

2.44 

do 

bO.53 

a  River  almost  frozen  completely  to  bed. 


b  Measurement  made  by  wading. 


Daily  gage  height,  in  feet,  of  Lac  Qui  Parle  River  at  Lac  Qui  Parle,  Minn.,  for  the  year 

ending  Sept,  SO,  191S. 
[C.  A.  Gould,  obeerver.] 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar.* 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

aso 

.85 
.85 
.88 
.90 

.00 

.88 
.88 
.88 
.88 

.85 
.88 
.85 
.85 
.85 

.85 
.85 
.90 
.90 
.96 

.98 
.88 
.90 
.90 
.90 

.88 
.88 
.85 
.88 
.82 
.85 

a88 

.88 
.88 
.85 
.85 

.82 
.90 
.90 
.90 
.90 

.90 
.88 
.88 
.88 
.90 

.90 
.85 
.75 
.85 
.88 

.90 
.88 
.95 
.82 
.85 

1.00 

&8 

ae 

4.0 
3.3 
3.0 

X55 

2.3 

2.35 

2.35 

2.25 

2.2 

2.0 

2.15 

2.7 

5.4 

5.8 
4.8 
3.8 
3.2 
2.85 

X65 

2.45 

X45 

2.4 

2.6 

3.3 
3.6 
3.3 
2.9 
2.6 

Z4 
2.4 
2.3 
X3 
X3 

2.25 

2.2 

2.1 

2.0 

2.0 

2.0 
1.9 
1.85 

1.8 
1.8 

1.9 

1.9 

2.06 

2.0 

2.1 

2.15 

2.66 

3.4 

3.5 

3.1 

2.85 

2.7 

2.7 

2.8 

Z6 

2.4 

2.3 

XI 

X06 

XO 

1.9 

1.85 

1.8 

1.66 

1.6 

1.55 

1.45 
1.40 
1.40 
1.28 
1.20 

1.15 
1.10 
1.02 
.98 
1.08 

1.10 

1.05 

1.42 

1.6 

1.6 

1.6 

1.48 

1.38 

1.12 

1.12 

1.02 
.95 
.90 
1.05 
1.40 

1.18 

1.30 

1.6 

1.55 

1.5 

1.38 
1.32 
1.25 
1.12 
1.10 

1.22 
1.15 
1.22 
1.22 
1.30 

1.33 
1.32 
1.30 
1.20 
1.15 

1.11 
1.10 
1.06 
1.00 
.90 
.8« 

a80 

.70 
.70 
.65 
.60 

.60 
.60 
.58 
.55 
.55 

.55 
.52 
.55 
.55 
.55 

.52 
.52 
.82 
.70 
.82 

.70 
.62 
.60 
.55 
.55 

.52 
.50 
.50 
.45 
.45 
.42 

a  42 

2 

.45 

3 

.85 

4 

1.06 

5 

.78 

6 

.62 

7 

.55 

8 

.48 

9 

.45 

10 

.45 

11 

.45 

12 

.41 

13 

.40 

14 

.40 

15 

.38 

16 

.35 

17 

.35 

18 

.35 

19 

.30 

20 

.30 

21 

.30 

22 

.28 

28 

.28 

24 

.35 

25 

.32 

26 

.30 

27 

.30 

28 :': 

.30 

29 

.30 

30 ;::::' 

.30 

31 

NoTi.~Dlscharge  relation  afTected  by  ice  about  Nov.  26, 1912,  to  Apr.  3, 1913. 


Digitized  by 


Google 


102 


SUBPACB  WATEB  SUPPLY,  1913,  PABT  V. 


Daily  dMmrge,  in  uwnd-fut,  of  Lac  Qui  Parle  River  at  Lac  Qui  Parle,  Minn.,  far  the 

year  ending  Sept.  SO,  191S. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

0 
11 
11 
12 
13 

13 
12 
12 
12 
12 

11 
12 
11 
11 
11 

U 
U 
13 
13 
16 

16 
12 
13 
13 
13 

12 
12 
11 
12 
10 
11 

12 
12 
12 
11 
11 

10 
13 
13 
13 
13 

13 
12 
12 
12 
13 

13 
11 
8 
U 
12 

13 
12 
15 
10 
11 

162 
162 
149 
149 
149 

142 
136 
124 
112 
112 

112 
101 
96 
91 
01 

101 
101 
118 
112 
124 

130 
196 
317 
333 
269 

229 
206 
206 

221 
191 
162 

149 
124 
118 
112 
101 

96 
91 
76 
71 
66 

56 
63 
53 
44 
38 

34 
31 
26 
24 
30 

31 
28 
55 
71 
71 

71 
60 
51 
32 
32 

26 
22 
19 
2S 
63 

37 
45 
71 
66 
62 

51 
47 
42 
32 
31 

39 
34 
39 
39 
45 

47 
47 
45 
38 
34 

32 
31 
28 
25 
19 
18 

14 

10 

10 
&0 
6.0 

6.0 
6.0 
5.3 
4.2 
4.2 

4.2 
3.2 
4.2 
4.2 
4.2 

3.2 
3.2 

15 

10 

15 

10 
6.8 
6.0 
4.2 
4.2 

3.2 
X5 
X5 
1.8 
L8 
1.3 

L8 

2 

1.8 

3 

18 

4 

301 
253 

184 
149 
156 
156 
142 

136 
112 
130 
206 
660 

696 
553 
383 
285 
229 

196 
169 
169 
162 
191 

301 
349 
301 
237 
191 

18 

6 

13 

6 

6w8 

7.                

4.2 

8 

12 

9. 

L8 

10 

L8 

11 

L8 

12 

L2 

13 

LO 

14 

to 

15  .               

16                .  ... 

17 

18 

19 

20 

21 

22*          

23 

24 

25 

26 

27          

28 

20                  .  .. 

30 

31 

Note.— DaUy  discharge  computed  trom  a  rating  curve  well  defined  between  14  and  678  aeoood4Bet 
(gage  heights,  0. 8  and  5.5  feet)  and  fairly  well  defined  below  14  aecond-feet.  Discharge  estimated,  becaos 
of  ico,  from  one  discliarge  measurement,  climatic  records,  and  comparison  with  the  flow  of  Mtnoesota  Riw 
near  Montevideo,  as  follows:  Nov.  26-30, 9 second-feet;  Dec.  1-31, 1912, 5 second-feet;  Jan.  1-31, 1913,  iKOcoir 
feet;  Feb.  1-28, 1  second-foot;  Mar.  1-31 10  seoond-feet:  and  April  1-^,  200  seoood-feet. 

Monthly  discharge  of  Lac  Qui  Parle  River  at  Lac  Qui  Parle,  Minn.,  for  the  year  ending 

Sept.  SO,  191S. 

[  Drainage  area,  838  square  mOes.) 


Discharge  in  second-feet. 

Run-off 
(depth  in 
inches  OQ 

drainage 
area). 

Month. 

Maximum. 

|Wifi  imum , 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

October 

16 
15 

9 

12.0 
11.4 
5 

4 
1 
10 

?i 

63.2 

38.5 

6.95 

2.95 

a  014 
.014 
.0060 
.0048 
.0012 
.012 
.302 
.189 
.075 
.046 
.0071 
.0035 

a02 
.02 
.007 
.006 
.001 
.01 
.34 
.22 
.08 
.05 
.006 
.004 

P. 

November 

D. 

December    

January 

February..         

V«ro\\ 

April 

696 
333 
149 
71 
15 
28 

112 

91 

24 

18 

1.3 

.3 

B. 

May......::::.: : 

B. 

June 

B. 

July 

B. 

August 

a 

Septemb^ 

C. 

The  year 

696 

47.1 

.056 

.n 

■  - 
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CHIPPEWA   RIYER  NEAR   WATSON,   MINN. 
Location. — On  line  between  sees.  10  and  15,  T.  118  N.,  R.  41  W.,  at  highway  bridge 

2}  miles  northeast  of  Watson,  10  miles  above  mouUi  of  river,  and  about  2  miles 

below  mouth  of  Dry  Weather  Creek. 
Records  available.— July  6,  1909,  to  September  30, 1913. 
Drainage  area. — 1,940  square  miles. 
Gage. — Chain  gage  attached  to  bridge;  read  in  the  afternoon  to  quarter-tenths. 

Limits  of  use:  Hundredths  below  5.0,  half-tenths  from  5.0  to  6.0,  and  tenths 

above  6.0  feet 
Channel  and  controL — Slightly  shifting  during  flood  stages. 
Discharge  measurements. — Made  from  bridge  and  by  wading. 
Winter  flow. — During  period  of  ice  in  1912-13  based  on  direct  relation  between  flow 

at  Montevideo  and  Watson  supplemented  by  one  dischaige  measurement. 
Regulation. — Some  slight  regulation  may  have  been  due  at  one  time  to  a  flour  mill 

working  under  an  8-foot  head,  but  this  dam  is  now  out  and  the  flow  is  naturaL 

No  backwater  at  station  from  dam  at  Montevideo. 
Aocoraoy. — Records  good ;  based  on  a  fairly  well-defined  curve. 

Discharge  measwremenU  of  Chippewa  River  near  WaUon^  Minn.j  during  the  year  ending 

Sept.  30,  191S. 


Date. 

Mftdeby- 

Oaeo 
height. 

Dis- 
charge. 

Feb.  22 

8.  B.Soii]<5 

Feet. 
4.97 

8ec.-ft. 
2.8 

Apr.  22 

W.  G.  Hoy t 

120 

Sept.  15 

8.  B.Soul^ 

94 

a  Measurement  made  near  the  mouth  of  river.    Oage  not  visited. 

Doily  gage  height ,  in  feet,  of  Chippewa  River  near  Watson ,  Minn.,  for  the  year  ending 

Sept.  SO,  1913. 

[Clifford  Bonde,  observer.] 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

lUr. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

4.70 
4.70 
4.68 
4.65 
4.60 

4.62 
4.65 
4.65 
4.68 
4.68 

4.70 
4.72 
4.70 
4.68 
4.68 

4.68 
4.68 
4.68 
4.70 
4.68 

4.65 
4.66 
4.62 
4.62 
4.62 

4.61 
4.61 
4.62 
4.60 
4.60 
4.65 

4.62 
4.65 
4.68 
4.68 
4.65 

4.55 
4.65 
4.60 

4.eo 

4.62 

4.61 
4.58 
4.60 
4.62 
4.62 

4.60 
4.68 
4.70 
4.70 
4.60 

4.58 
4.55 
4.60 
4.62 
4.71 

4.70 
4.70 
4.68 
4.65 
4.62 

5.0 

4.92 

4.62 

4.45 

4.55 

4.82 

4.90 

5.2 

5.3 

6.0 

5.9 
5.4 
5.5 
5.4 
5.35 

5.4 
6.4 
5.3 
5.2 
5.2 

5.2 
5.2 
5.2 
5.3 
5.3 

5.3 
5.4 
5.4 
5.4 
5.36 

5.3 
5.35 
6.2 
5.2 
6.25 

5.3 

*6.*2" 
5.3 
5.2 

5.2 
6.2 
5.2 
5.2 
5.3 

5.4 

5.5 

5.65 

5.9 

6.0 

6.1 
6.2 
6.2 
6.3 
6.3 

6.4 
6.4 
6.3 
6.2 
6.0 
5.8 

5.8 
5.65 

4.29 
4.25 

6.5 

6.4 

6.3 

6.25 

6.2 

5.16 

6.1 

5.1 

5.05 

6.1 

5.1 
4.95 
5.0 
4.90 

4.88 

4.88 
4.90 
5.0 
4.05 
6.2 

5.2 

5.25 

5.8 

6.4 

6.4 

5.45 

5.4 

6.35 

5.3 

5.2 

5.1 

5u05 

2 

5.4 

3 

5.8 

4 

5.46 

6.3 
5.2 
6.1 
5.0 
4.90 

4.88 
4.85 
4.80 
4.72 
4.70 

4.68 
4.60 
4.45 
4.55 
4.75 

3.55 
4.50 
4.46 
4.40 
4.42 

4.45 
4.42 
4.35 
4.30 
4.35 

4.50 
4.48 

4.48 
4.48 
4.48 
4.42 
4.35 

4.42 
4.40 
4.38 
4.40 
4.42 

4.58 
4.60 
4.72 
4.90 
6.0 

5.10 
6.1 

■'5.'3  * 
5.45 

5.6 

5.55 

5.5 

6.6 

6.6 

6.5 

5 

e 

5.1 

7 

6.0 

8 

5.0 

9 

5.0 

10 

4.96 

11 

6.2 

12 

5.1 

13 

5.0 

14 

5.0 

15 

4.98 

16 

4.95 

17 

4.92 

18 

4.88 

19 

. 

4.85 

20 

4.82 

21 

22 

4.82 

23 

4.85 

24 

4.88 

25 

4.82 

26 

4.80 

27 

4.82 

28 

4.82 

29 

4.85 

30 

4.75 

81 

5.05 

Non.— Disdiarge  relation  affected  by  ice  about  Nov.  25, 1912,  to  Apr.  3, 1913. 
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Daily  discharge ^  in  second-feet ^  of  Chippewa  River  near  Watsonf  Minn.  ^  for  the  year  endmg 

Sept.  SO,  191S. 


Day. 

Oct. 

Nov. 

59 
61 
63 
63 
61 

53 
61 
67 
67 
59 

58 
55 
67 
59 
59 

67 
63 
65 
65 
57 

55 
63 
57 
59 

D6C. 

Jan. 

Fob. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Bipt 

1 

86 
66 
63 
61 
67 

69 
61 
61 
63 
63 

66 
67 
66 
63 
63 

63 
63 
63 
66 
63 

61 
61 
69 
59 
59 

58 
58 
59 
67 
67 
61 

35 
40 
55 
46 
53 

78 
87 
124 
137 
240 

225 
151 
166 
151 
144 

151 
151 
137 
124 
124 

124 
124 
124 
137 
137 

137 
151 
151 
151 
144 

137 
144 
124 
124 
130 

137 
0  130 
124 
137 
124 

124 
124 
121 
124 
137 

151 
166 
188 
226 
240 

256 
272 
272 
288 
288 

304 
304 
288 
272 
240 
210 

210 
188 

a  173 
158 

•  148 

137 
124 
111 
99 
87 

85 
82 
76 
68 
66 

64 
57 
46 
53 
71 

53 
49 
46 
42 
43 

46 
43 
39 
86 
39 

86 

34 

0  42 

49 

48 

48 
48 
48 
43 
39 

43 

42 
41 
42 
43 

55 
57 
68 
87 
99 

111 
111 
a  124 
137 
158 

165 
172 
165 
180 
180 
165 

165 
151 
137 
130 
124 

118 
HI 
111 
106 
111 

111 
93 
90 
87 
85 

85 
87 
90 
93 
124 

124 
130 
137 
151 
151 

158 
151 
144 
137 
124 
111 

106 

2 

151 

3 

210 

4 

•  177 

6 

•  144 

9 

111 

7 

n 

8 

w 

0 

w 

10 

n 

11 

124 

12 

111 

13 

::::::'  :::::: 

n 

14 

w 

16 

97 

Ifi 

n 

17 

» 

18 

8S 

19 

82 

20 

78 

21 

•  78 

22 

78 

23 

82 

24 

8S 

25 

78 

26 

7S 

27 

78 

28 

7S 

29 

82 

30 

n 

31 

o  Intoipolated. 

NoTB.—Dany  discbarge  compated  from  two  weU-deflned  rating  ctmres.  Canre  used  Apr.  4  to  Sapt 
30  based  on  nine  discharge  measurements  made  in  1913  and  1914.  Discharge  estimated,  because  o(  fee, 
from  one  discharge  measurement  and  the  flow  of  Minnesota  River  near  Montevideo  and  of  Lac  Qui  Parte 
River  at  Lac  Qui  Parle,  as  follows:  Nov.  25-30,  59  second-feet;  Dec.  1-31,  46  seoond-feet;  Jao.  1^. 
23  seoond-feet;  Feb.  1-28, 9  second-feet;  and  Mar.  1-^31, 30  second-feet. 
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Montkijf  di»charge  of  Ckippetoa  River  near  WatsoUt  Minn.,  for  the  year  mdmg  Sept,  SO, 

191S. 

pndnage  area,  1,940  square  mfles.] 


Discharge  in  seoond-l^et. 

Run-off 
(depth  In 
inches  on 
drafaiage 
area). 

Month. 

Haxlinuin. 

Hinimimi. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

October ' 

67 
66 

67 

61.6 

68.0 

46 

28 
0 

30 
127 
101 

84.6 

86.6 
121 
101 

a032 
.030 
.023 
.012 
.0046 
.016 
.066 
.098 
.044 
.046 
.062 
.062 

a04 
.03 
.03 
.01 
.006 
.02 
.07 
.11 
.06 
.06 
.07 
.00 

B. 

November 

C. 

TVinrnibflT.                                      

C. 

JaDoarr. 

D. 

Febraary 

D. 

ifairfa  / 

D. 

April 

340 
304 
210 
180 
166 
210 

B. 

ii^v:::::. ::.:...:..:. .::::::::::::::: 

124 
86 
84 
85 
71 

A. 

JnxM 

A. 

July 

A. 

AUKQSt 

A. 

Senate::: 

A. 

The  year 

304 

78.6 

.040 

.64 

REDWOOD  BIYEB   NEAB  REDWOOD  FALLS,   MINN. 

Location. — At  first  highway  bridge  above  Redwood  Falla,  3  miles  distant. 

Records  available.— July  2,  1909,  to  September  30,  1913. 

Drainage  area. — ^703  square  miles. 

Gage. — Chain  gage  attached  to  bridge;  read  once  daily  to  quarter-tenths.    Limits 

of  use:  Himdredths  below  3.0,  half-tenths  from  3.0  to  4.0,  and  tenths  above 

4.0  feet. 
Channel  and  control. — Well-defined  control,  consisting  of  loose  and  solid  rock  and 

coarse  gravel,  at  rapids  about  200  feet  below  gage;  practically  permanent. 
Discharge  measurements. — Made  from  bridge;  at  low  stages  by  wading  at  different 

sections. 
^^nter  flow. — ^Affected  by  ice;  observations  discontinued. 
Regulation. — Flow  natural;  no  dams  above  gaging  station.    Below  station  a  dam 

at  Redwood  Falls  creates  a  pond  extending  a  considerable  distance  upstream, 

but  backwater  does  not  reach  station. 
Accuracy. — Records  should  be  reliable  as  conditions  are  feivorable  for  excellent 

results. 

Diecharge  meaguremenU  of  Redwood  River  near  Redwood  Fallsy  Minn.,  during  the  year 

ending  Sept,  SO,  19 IS. 


Date. 

Made  by— 

hel^t. 

Dfa. 
charge. 

Date. 

Made  by— 

Qaee 
height. 

Dis- 
charge;. 

Apr.  24 
Jtfly  17 

8.  B.  Soiil^ 

Feet. 
132 
2.01 

See.-ft. 
67 
27 

Sept  17 
17 

S.  B.  8011I4 

Feet. 
L64 

^"•t* 

B.  J.  Petenon 

do 

2,6. 

Non.— MeasurementB  made  by  wading. 
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I^iy  9<^^  Weighty  in  feet,  of  Redwood  River  near  Redwood  FaUg,  Minn,  ^for  the  year  ending 

Sept.  SO,  1913. 
(Wallace  Stuart,  obMrvw.] 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jtme. 

July. 

Aug. 

Sept. 

1 

1.76 
1.86 
1.90 
1.90 
1.76 

1.96 
1.96 
2.00 
2.00 
1.88 

100 
2.10 
2.10 
2.00 
1.86 

L95 
1.95 
2.00 
2.10 
1.96 

2.00 
2.06 
2.06 
2.06 
1.90 

1.96 
2.05 
2.00 
2.05 
1.96 
2.00 

2.05 
2.06 
2.02 
2.00 
1.92 

2.00 
2.00 
2.00 
2.00 

X42 
2.45 
X47 
2.47 
2.47 

X37 
2.32 
2. 32 
2.36 
2.37 

2.37 
2.37 
2.37 
2.39 
X47 

2.49 
2.52 
2.67 
2.62 
2.57 

2.47 
2.47 
2.32 
2.27 
2.40 

2.40 
2.38 
2.36 
X36 
2.30 

2.86 
2.30 
X20 
X15 
XIO 

2.10 
2.06 
2.06 
2.06 
2.05 

2.06 
2.02 
2.02 
.2.05 
2.10 

2.06 
2.02 
2.02 
2.08 
2.08 

2.10 
2.10 
2.12 
2.16 
2.20 

2.25 
2.30 
2.30 
2.30 
125 
130 

X25 
2.20 
120 
2.10 
XIO 

2.05 
XOO 
L96 
1.05 
L90 

L90 
1.90 
1.90 
1.88 
L90 

1.85 
1.86 
1.85 
1.82 
1.80 

L80 
1.78 
1.80 
L80 
1.80 

L80 
1.78 
1.75 
1.78 
L78 

1.72 
L70 
1.70 
1.80 
L78 

1.78 
1.76 
1.80 
1.90 
XOO 

2.10 
2.10 
2.10 
2.10 
2.06 

2.06 
2.00 

i.95" 
1.90 

1.90 
1.90 
1.90 
1.88 
L85 

1.82 
L79 
1.79 
1.79 
L79 
L79 

L79 
1.74 
1.60 
LOO 
1.69 

1.74 
L67 
1.69 
1.64 
1.61 

1.59 
1.59 
1.69 
1.69 
L69 

L69 
1.73 
1.76 
1.68 
1.68 

1.73 
L73 
1.73 
1.78 
L78 

L78 
L78 
1.78 
1.78 
L78 
L78 

1  78 

2 

L78 

8 

1  78 

4 

1.78 

6 

L;6 

6 

L77 

7 

L72 

8 

L72 

9 

L72 

10 



L7S 

11 ,.. 

1.96 
2.00 
2.00 
1.96 
1.90 

2.00 
1.96 
1.96 
1.95 
1.90 

1.98 
2.00 
2.00 
1.98 
1.90 

1.98 
1.96 
1.98 
2.00 
1.88 

1  72 

12 

L6i 

13 

1  67 

14 

1.67 

16 

1.67 

16 

L67 

17 

L65 

IK 

L65 

19 

L62 

20 

1.62 

21 

LCD 

22 

L60 

23 

1.65 

24 

1.65 

26 

L65 

26 

L65 

27 

L6S 

28 

1.65 

29 

1.62 

30 

L60 

31 



Note.— Discharge  relation  affected  by  ice  about  Deo.  1, 1912,  to  Mar.  81, 1913. 

Daily  discharge,  in  second-feet,  of  Redwood  River  near  Redwood  Falls,  Minn.,  for  the  year 

ending  Sept.  SO,  191S. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1    

8.5 
14 
17 
17 

8.5 

22 
22 
26 
26 
16 

26 
30 
30 
26 
14 

22 
22 
26 
30 
22 

26 
32 
32 
32 
17 

22 
32 
26 
32 
22 
26 

32 
32 
29 
26 
10 

26 
26 
26 
26 
024 

22 
26 
26 
22 
17 

26 
22 
22 
22 
17 

24 
26 
26 
24 
17 

24 
22 
24 
26 
16 

07 
104 
110 
110 
110 

84 
73 
73 
80 
84 

84 
84 
84 
90 
110 

114 
122 
136 
150 
136 

110 
110 
73 
63 
92 

92 
87 
80 
80 
60 

80 

42 
34 

34 

32 
82 
28 
28 

28 
25 
25 
28 
34 

28 
25 
25 
32 
32 

34 
34 
87 
42 
50 

60 
60 
60 
60 
60 
60 

60 
60 
50 
34 
84 

28 
23 
21 
10 
15 

15 
15 
15 
14 
15 

12 
12 
12 
10 
0 

6 
5 
5 
0 
8 

8 
7 
0 
15 
23 

34 
34 
84 
34 
82 

28 
23 
•  21 
10 
15 

15 
15 
15 
14 
12 

10 
0 
0 
0 
0 
0 

2 

2 

2 
2 
5 
5 

5 
6 
7 

4 
4 

6 
6 
6 
8 
8 

8 
8 
8 
8 
8 
8 

2 

3    

4 

5  

6 

7    

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30           

81 

a  Estimated. 

NoTS.— DaQv  discharge  computed  from  a  fairly  weU-deflned  rating  curve.    Discharge,  December  1-31, 
1012,  estimated,  because  of  Ice,  from  discharge  of  adjacent  drainage  areas,  at  10  seoond-f eet. 
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MorUhfy  discharge  of  Redwood  River  near  Redwood  Falls ^  Minn,,  for  the  year  ending 

Sept.  SO,  191S, 

(Drainage  area,  703  square  miles.] 


Month. 


Discharge  in  second-feet. 


Ifaximam. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 

(depth  in 

inches  on 

drainage 

area). 


Accu- 
racy. 


October.... 
November. 
December.. 

April 

May 

Jane 

July 

August 

September. 


8.5 
16 


150 
80 
(» 
34 
0 


63 
25 
7 
6 
2 
2 


24.2 
23.0 
10 

06.4 
42.1 
18.2 
16.0 
5.7 
4.8 


0.034 
.034 
.014 
.137 
.060 
.026 
.023 
.0061 
.0068 


0.04 
.04 
.02 
.15 
.07 


.009 
.006 


COTTONWOOD  RIVER  NEAR   NEW   ULM,   MINN. 

Location.— In  sec.  31,  T.  10  N.,  R.  30  W.,  at  Alwin  highway  bridge,  2  miles  southeast 
of  New  Ulm,  15  miles  below  mouth  of  Sleepy  Eye  Creek,  the  nearest  tributary. 

Becords  available.— July  2,  1909,  to  September  30,  1913. 

Drainage  area. — 1,190  square  miles. 

Gage. — Chain  gage  attached  to  bridge;  read  morning  and  evening  to  quarter- tenths, 
limits  of  use:  Himdredths  below  2.0,  half-tenths  from  2.0  to  3.5,  and  tenths 
above  3.5  feet.  Datum  of  gage  lowered  2.28  feet  August  12,  1909.  All  readings 
prior  to  that  date  corrected  so  that  all  gage  heights  refer  to  new  datum. 

Channel  and  control. — Slightly  shifting  as  shown  by  low-water  measurements. 

Discharge  measurements* — Made  from  bridge  and  during  extreme  low  water  by 
wading. 

Winter  flow. — Estimates  during  frozen  period  based  on  discharge  measurements. 

Regulation. — Flow  not  regulated;  no  dams  above  station  and  no  effect  from  back- 
water from  dam  at  New  Ulm. 

Accuracy. — See  footnote  to  monthly  dischaige  table. 

Discharge  measuremerUs  of  Cottonwood  River  near  New  Ulm,  Minn.,  during  the  year 

ending  Sept.  SO,  191S. 


Date. 

Made  by— 

heig^ 

Db- 
diarge. 

Date. 

Madeby- 

Oaee 
height. 

Dis- 
charge. 

Dec.  27 

S.B.Soul^ 

Feet. 
1.93 
2.76 
2.73 

«2.1 
229 

July   18 

Sept.  18 

18 

B.  J.  Peterson 

Feet. 
1.80 
1.04 
1.04 

8ec.-ft. 
^68 

Jan.   22 

do 

W.  O.  Hoyt 

S.B.Soul^ 

^  13.0 

Apr.  24 

do 

*  12.8 

o  Complete  Ice  cover. 

*  Measuiemeot  made  by  wading  at  a  lectlGO  a  short  distance  below  the  gage. 
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SXTBFACB  WATER  SUPPLY,  1913,  PABT  V. 


Daily  gage  height ^  in  feet,  of  Cottonwood  River  near  New  Ubn,  Minn,,  Oct,  1,  S91t,  to 

Dec.  IS,  191$. 

(Esthw  Alwin,  observer.] 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

lay. 

June. 

July. 

Aug. 

Sept 

Oct. 

Not. 

Dm. 

1 

1.20 
1.20 
1.18 
1.12 
1.10 

1.12 
1.1ft 
1.18 
1.14 
1.12 

1.12 
1.18 
1.26 
1.28 
1.29 

1.30 
1.35 
1.35 
1.30 
1.28 

1.28 
1.28 
1.28 
1.28 
1.26 

1.25 
1.25 
1.25 
1.25 
1.26 
1.25 

1.26 
1.26 
1.25 
1.25 
1.25 

1.25 
1.26 
1.26 
1.26 
1.26 

1.26 
L25 
1.26 
1.26 
1.25 

1.25 
1.28 
1.28 
1.28 
1.28 

1.28 
1.28 
1.28 
1.39 
1.48 

1.50 
1.60 
L48 
1.48 
1.48 

3.3 

3.35 

3.35 

8.3 

3.3 

3.15 

2.75 

2.1 

2.2 

2.2 

2.26 

2.3 

2.45 

2.66 

3.2 

4.3 
4.7 
4.5 
3.8 
3.4 

3.1 

3.0 

2.96 

2.96 

3.2 

3.3 
3.2 
3.0 
2.9 
2.66 

2.6 

2.6 

2.6 

2.45 

2.46 

2.4 

2.4 

2.36 

2.26 

2.1 

2.05 
2.05 
1.96 
1.95 
2.0 

2.05 

2.16 

2.2 

2.26 

2.8 

2.85 

X66 

3.06 

8.1 

8.06 

8.0 
3.0 
2.96 
2.9 
2.8 
2.8 

2.75 

2.6 

2.56 

2.4 

2.15 

2.1 

1.96 

1.92 

1.82 

1.80 

L76 
1.72 
1.66 
1.78 
1.70 

1.49 
1.48 
L40 
1.36 
1.64 

L61 
1.48 
L48 
1.56 
1.94 

2.5 

8.26 

3.6 

8.2 

2.85 

2.6 

2.4 

2.3 

2.45 

2.8 

2.8 
2.2 
2.1 
2.1 
2.0 

1.96 
1.92 
1.90 
1.90 
1.88 

1.85 
1.80 
1.75 
1.70 
1.68 

L62 
1.60 
1.68 
1.62 
1.60 

1.46 
1.41 
1.40 
1.40 
1.45 
1.45 

1.46 
1.42 
1.42 
1.42 
1.42 

1.42 
1.42 
1.42 
L42 
1.40 

1.38 
L34 
1.32 
1.32 
1.82 

1.32 
1.30 
1.28 
1.28 
1.32 

L40 
1.48 
1.52 
1.64 
1.62 

1.52 
L42 
1.40 
1.35 
L82 
1.30 

L26 
1.22 
L20 
L15 
1.10 

L05 
L05 
LOO 
1.12 
Lll 

1.10 
1.08 
1.08 
1.06 
1.08 

LOS 
L06 
L06 
L12 
Lll 

L05 
LOO 
L02 
L06 
LIO 

LIO 
L09 
LOS 
L12 
L15 

L18 
H6 
L15 
L16 
L12 

LIO 
LIO 
LIO 
LIO 
L18 

L15 
L15 
L15 
L15 
LIS 

L15 
LIS 
L20 
L20 
L20 

L20 
L20 
L20 
L20 
L20 

L20 
L20 
L20 
L28 
L21 
L28 

L19 
L28 
L30 

Lao 

L30 

L30 
L32 
L36 
L« 
LIO 

LIO 
LIO 
LIO 
LIO 

Lao 

L30 
L30 
L30 
L30 
L30 

L32 
L3S 
L32 
L34 
L32 

L32 
L32 
L30 
LSO 
L30 

L30 

2 

2.0 

2.0 

LIO 

8 

1.30 

4 



L30 

5 

LSO 

0 

2.96 

3.1 

L30 

7 

LIO 

8 

LIO 

9 

2.3 

2.3 

L40 

10 

L48 

11 

LC 

12 

Le 

18 

3.0 

5.6 

L42 

14 

15 

16 

2.6 

2.6 

17 

18 

10 

20 

3.0 

3.8 

21 

22 

'i'7** 

2.8 
2.7 

23 

24 

26 

26 

27 

28 

1.93 

3.06 

29 

30 

2.8 

2.8 

31 

Note.— Discharge  relation  affected  by  loe  about  Nov.  24»  1912,  to  Apr.  7, 1913,  and  Dec.  7-13, 1913. 

Daily  discharge ,  in  second-feety  of  Cottonwood  River  near  New  Ulm,  Minn.,  Oct,  1, 191i, 

to  Dec.  6, 191S. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dee. 

1 

17 
17 
16 
13 
12 

13 
15 
16 
14 
13 

13 
16 
21 
23 
23 

24 
28 
28 
24 
23 

23 
23 
23 
23 
21 

20 
20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
23 
23 
23 
23 

23 
23 
23 

174 
174 
174 
164 
164 

154 
154 
145 
128 
106 

00 
90 
86 
86 
92 
90 
113 

120 
128 
136 

146 
206 
320 
336 
320 

304 
304 
280 
274 
246 
246 

233 
106 
186 
154 
113 

106 
86 
82 
70 
68 

63 
60 
63 
66 
68 

38 
37 
81 
28 
43 

40 

87 

37 

44 

86 

174 

388 

525 

370 

260 

174 
154 
136 
164 
136 

136 
120 
106 
106 
02 

00 

82 
80 
80 
78 

74 
68 
63 
58 
56 

60 
48 
46 
41 
30 

36 
32 
31 
31 
35 
36 

36 
33 
33 
33 
33 

33 
33 
33 
33 
81 

30 
27 
26 
26 
26 

25 
24 
23 
23 
25 

81 
87 
41 
62 
60 

41 
83 
31 
28 
26 
24 

22 
10 
18 
16 
14 

13 
13 
14 
16 
14 
14 
14 
14 
13 
14 

14 
IS 
13 
15 
14 

13 
12 
12 
13 
14 

14 
14 
14 
15 
16 

17 
16 
16 
16 
15 

14 
14 
14 
14 
17 

16 
16 
16 
16 
16 

16 
17 
18 
18 
18 

18 
18 
18 
18 
18 

18 
18 

10 
23 

18 
23 
24 
24 
24 

24 
2S 

28 
14 
14 

14 
14 
14 
14 
24 

24 
24 
24 
24 
24 

25 
25 
26 
27 
25 

25 
25 
24 
24 
24 

24 

2 

24 

3 

24 

4 

34 

5 

n 

6 

34 

7 

8 

106 
120 
120 

128 
136 
164 
208 
370 

830 
1,010 
020 
606 
445 

336 
304 
289 
280 
370 

406 
370 
304 
274 
208 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

31.... 

- 

Note.— Daily  discharge  computed  (rom  two  well-deHned  rating  curves.  Curve  used  Apr.  8  to  Dec.  6, 
1013,  based  on  measurements  made  during  that  period.  Discharge  estimated,  because  oi  foeL  from  gas* 
heights,  observer's  notes,  2  discharge  measurements,  and  climatic  records,  as  follows:  Nov.  24-30, 23  seroDO* 
feet;  Dec.  1-26, 16  second-feet;  Dec.  27-31, 1012. 10  second-feet;  Jan.  1-31, 1013.  4  second-feet;  Feb.  1-28, 
3  second-feet;  liar.  1-31, 60  second-feet;  and  Apr.  1-7,  70  second-feet. 
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MondUy  digcharge  of  Cottonwood  River  near  New  Ulm,  Minn,,  Oct,  /,  1911  y  to  Dec.  6, 

191S. 

[Drainage  area,  1,190  square  miles.] 


Discharge  in  seoond-feet. 

Run-cfl 

(depth  In 

inches  on 

drainage 

area). 

Konth. 

Ifininmm. 

liean. 

Per 
square 
mile. 

Accu- 
racy. 

1911-12. 
October 

679 
116 

26 

279 
6a9 
55.0 
20 
15 
90 

233 

123 
51.0 
31.0 
23.6 
15.8 

a234 
.061 
.046 
.017 
.013 
.076 
.196 
.103 
.043 
.026 
.020 
.018 

a27 
.06 
.06 
.02 
.01 
.09 
.22 
.12 
.05 
.03 
.02 
.01 

c 

D 

IVr^tnih^ 

D 

January 

D 

FehnnuT 

D 

JSrS!!:...:::... ..:::. ..:::::: 

c 

April 

c 

M^:::;:::::.:..: :...:::.::::::::: 

250 
97 
91 
50 
23 

68 
24 
15 
12 
10 

B. 

June 

B 

July 

B 

August 

c 

^eptembflr..    .                    

c 

The  year 

679 

83.4 

.070 

.95 

1912-13. 
October 

28 

12 

19.4 
21.4 
15 
4 
3 
50 

293 

180 

124 
79.9 
31.5 
14.4 

.016 

.018 

.013 

.0034 

.0025 

.042 

.246 

.151 

.104 

.067 

.026 

.012 

.02 

.02 

.01 

.004 

.003 

.05 

.27 

.17 

.12 

.06 

.03 

.01 

C. 

NoTember.. 

c 

December 

c! 

January , , , , 

D 

FetinKuy . ,.,.,-- 

D 

March.... 

D. 

Awil 

1,010 
336 
525 
174 
52 
22 

c 

35^::;:    :::::::::::::::::: :::: 

86 
28 
81 
23 
12 

B 

40119 ,,,  ^ .-.,,,, , 

B. 

July 

A. 

B. 

Stptember 

A. 

The  Tear ,....., 

1,010 

69.8 

.059 

.79 

1913. 
October 

23 

28 
24 

W 

24 

17.1 
22.2 
24 

.014 
.019 
.020 

.02 
.02 
.004 

B. 

November r 

B. 

December  1-6 

B. 

Note.— Estimates  of  "Discharge  in  second-feet  per  squ&re  mUe"  and  ''Run-ofT  (depth  in  inches)"  for 
1912  supersede  those  published  in  Water-Supply  Faper  325,  which  were  computed  from  an  erroneous 
value  of  the  drainage  area.  Estimates  for  October,  November,  and  December,  1911,  are  republished  to 
complete  the  data  for  the  climatic  year. 

8T.   CROIX  RIVER   NEAR  ST.   CROIX  FALLS,   WIS. 

Location. — ^At  power  plant  of  Minneapolis  General  Electric  Co.,  on  Wisconsin  side 
of  St.  Croix  River  near  St.  Croix  Falls,  Wis.,  about  50  miles  above  confluence  of 
St.  Croix  and  Mississippi  rivers  near  Hastings,  Minn.  Apple  River,  draining  an 
area  wholly  in  Wisconsin,  enters  from  left  about  20  miles  below  station;  Snake 
River  enters  from  right  about  35  miles  above  station. 

Records  available.— January  10,  1902,  to  June  30,  1905;  January  1,  1910,  to  Sep- 
tember 30,  1913.  Data  for  1903  published  in  Water-Supply  Paper  98,  pages  17&- 
177,  under  St.  Croix  River,  near  Taylors  Falls,  Minn.  Daily  and  monthly  dis- 
charge for  January  10,  1902,  to  Jime  30,  1905,  and  January  1, 1910,  to  October  31, 
1912,  and  monthly  discharge  for  July,  1905,  to  December,  1909,  with  the  excep- 
tion of  nine  months,  published  also  in  report  on  water  resources  of  Minnesota  by 
the  State  Drainage  Commission. 

Drainage  area. — 5,930  square  miles. 

Discharge. — Determinations  based  on  kilowatt  output  of  dynamo  and  exciters  plus 
the  flow  over  the  dam  and  spillway,  which  are  considered  as  a  weir. 

Accuracy. — Records  not  checked  by  engineers  of  United  States  Greological  Survey, 
but  are  believed  reliable. 

Cooperation.— Records  furnished  by  Minneapolis  General  Electric  Co. 
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Daily  disdutrge,  in  secondrfeet,  of  St.  Croix  River  near  St,  Croix  Falls,  W%8.,for  the  year 

ending  Sept.  SO,  191S. 


Bay. 


Oct. 


Nov. 


Bee. 


Jan. 


Feb. 


Har. 


Apr. 


May. 


JUIIB. 


July. 


Aug. 


Sept. 


1. 
2. 
8. 
4. 
6. 

0. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
15. 

10. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1,830 
1,760 
1,600 
1,780 
1,060 

1,530 
1,340 
2,360 
2,060 
1,740 

1,760 
1,960 
1,600 
2,020 
2,090 

2,100 
2,090 
2,060 
2,000 
1,840 

1,900 
1,720 
1,830 
1,750 
1,840 

2,080 
1,580 
1,700 
1,800 
1,760 
1,710 


1,790 
1,920 
1,510 
1,630 
1,520 

1,780 
1,630 
1,740 
1,760 
1,690 

1,770 
1,600 
1,590 
1,660 
1,560 

1,740 
1,340 
1,640 
1,560 
1,630 

1,630 
1,630 
1,720 
1,460 
1,520 

876 
1,190 
1,300 

949 
1,350 


1,610 
1,510 
1,850 
1,940 
1,920 

1,740 
1,360 
1,070 
1,360 
1,190 

1,260 
1,240 
1,230 
1,430 
1,650 

1,440 
1,680 
1,530 
1,410 
1,610 

1,790 
1,440 
1,360 
1,850 
1,220 

1,790 
1,600 
1,090 
1,480 
1,450 
1,100 


TOO 
1,270 
1,590 
1,670 
1,250 

1,200 
1,270 
1,480 
1,190 
1,560 

1,440 
1,190 
1,600 
1,300 
1,230 

1,380 
1,130 
1,820 
1,120 
1,460 

1,260 
1,310 
1,340 
1,310 
1,600 

1,140 
1,280 
1,320 
1,260 
1,300 
1,340 


1,420 
1,170 
1,410 
1,840 
1,190 

1,210 
1,160 
1,400 
1,200 
1,260 

1,230 
1,140 
1,130 
1,140 
1,320 

1,070 
1,280 
1,190 
1,160 
1,330 

1,310 
1,430 
1,160 
1,360 
1,270 

1,380 
1,280 
1,280 


1,630 
1,020 
1,400 
1,270 
1,120 

1,220 
1,280 
1,440 
035 
1,360 

1,640 
1,690 
2,240 
2,520 
2,590 

1,270 
971 
1,900 
1,800 
2,060 

1,990 
2,570 
1,330 
1,800 
1,830 

1,730 
2,230 
1,850 
2,590 
1,420 
2,560 


3,190 
S,280 
5,000 
5,890 
0,370 

6,580 
7,190 
8,420 
8,010 
7,400 

7,020 
6,160 
5,470 
5,900 
6,290 

6,270 
6,050 
5,400 
6,100 
6,220 

6,120 
5,990 
5,780 
7,000 
7,600 

7,120 
8,640 
8,350 
6,520 
6,140 


4,040 
4,470 
4,060 
4,480 
5,480 

4,580 
3,610 
4,810 
3,790 
3,870 

3,990 
3,470 
3,290 
3,520 
3,080 

3,120 
4,410 
3,100 
4,950 
6,870 

6,550 
8,980 
8,590 
8,600 
6,290 

6,780 
5,480 
5,090 
4,380 
3,600 
3,510 


2,500 
3,080 
6,400 
6,200 
4,630 

3,240 
3,200 
1,700 
3,020 
3,370 

3,380 
3,340 
3,070 
2,880 
1,700 

2,730 
2,520 
2,400 
2,500 
2,310 

2,410 
1,570 
2,350 
2,600 
2,070 

2,100 
1,830 
2,010 
1,490 
3,100 


3,030 
1,450 
2,000 
1,260 
1,240 

1,230 
2,820 
3,320 
3,260 
3,350 

3,320 
3,160 
2,290 
4,410 
4,560 

5,450 
4,380 
6,030 
6,200 
5,620 

5,230 
4,280 
3,420 
3,670 
3,060 

3,660 
1,830 
3,080 
3,600 
3,720 
3,910 


3,480 
3,160 
2,390 
3,420 
3,380 

3,150 
3,380 
3,070 
3,130 
1,660 

2,420 
2,860 
2,790 
2,450 
1,910 

2,440 
1,540 
2,440 
2,500 
2,530 

2,550 
2,750 
2,660 
1,620 
2,620 

2,670 
3,040 
3,260 
3,340 
3,350 
2,010 


2,410 
2,660 
3,490 
3,»0 
3,050 

2,910 
1,790 
2,780 
2,860 
2,730 

2,680 
2,6H) 
2,560 
1,M0 
2,580 

2,830 
2,740 
2,670 
2,300 
2,600 

1,550 
1,910 
2,060 
2,8» 
1,730 

2,550 
2,530 
l,fi60 
2,760 
2,740 


Monthly  discharge  of  St.  Croix  River  near  St.  Croix  Falls,  Wis.,  for  the  year  ending  Sept. 

SO,  191S. 

[Drainage  area,  5,930  aqoare  miles.] 


Month. 


BJsoharge  in  seoond-fBet. 


Mean. 


Per 
square 


ROD-Off 

Meptfain 

UKS160OO 

drainasD 
area). 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


2,360 
1,920 
1,940 
1,820 
1,430 
2,690 
8,640 
8,980 
6,400 
6,200 
3,480 
3,490 


1,340 

876 

1,070 

760 

1,070 

935 

3,190 

3,080 

1,490 

1,230 

1,540 

1,550 


1,850 
1,550 
1,490 
1,330 
1,260 
1,720 
6,430 
4,890 
2,890 
3,510 
2,710 
2,510 


0.312 
.261 
.251 
.224 
.212 
.290 

LOS 
.825 
.487 
.592 
.457 
.423 


aas 

.9 
.» 
.2S 
.S3 
.33 
130 
.95 
.54 
.6S 
.53 
.47 


8,980 


760 


2,680 


.452 


6.12 


Note.— Computed  by  engineers  of  the  United  States  Qeologioal  Survey  from  recotds  of  daily  discharge 
ftmished  by  the  Minneapolis  General  Electrical  Co. 


Digitized  by 


Google 


UPPEB  MISSISSIPPI  RIVEB  DRAINAGE  BASIK. 


Ill 


KETTLE  BIYEB  NEAB  SANXN3TONE,   MINN. 

Location.— At  quarries  of  Barber  Asphalt  Co.  at  Banning,  3  miles  above  Sandstone; 

no  tributaries  within  several  miles. 
Eecords  available.— October  18,  1908,  to  September  30, 1913. 
Drainage  area. — 825  square  miles. 
Gage. — Sta£f  gage  in  two  sections  fastened  to  vertical  rock  wall;  read  once  daily  to 

half-tenths.    Limits  of  use:  Half-tenths  below  and  tenths  above  3.5  feet.    Gage 

50  feet  above  decided  rapids.    Datum  subsequent  to  April  25,  1912,  may  differ 

not  more  than  about  0.02  foot  from  that  of  previous  years. 
Channel  and  controL — Bedrock;  permanent. 

Wmter  flow. — Rapids  freeze  and  cause  backwater  during  extremely  cold  weather. 
Eegiilation. — Station  not  affected  by  nearest  dam  at  Sandstone,  3  miles  below. 
Cooperf.tion. — Station  maintained  in  cooperation  with  Kettle  Jliver  Co. 
No  discharge  measurements  were  made  during  the  year  ending  September  30, 1913. 

DaUy  qagt  height^  infect,  of  Kettle  River  near  Sandstoney  Minn.,  for  the  year  ending 

Sept.  SO,  191$, 


[F.L.Betts,  observer.) 

Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.35 
1.3 
1.25 
1.2 
L3 

1.3 

L85 

l.S 

1.25 

L3 

L25 

1.5 

1.45 

1.4 

1.4 

1.85 
L35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.3 
1.3 
1.3 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 
1.8 
L8 
1.3 
1.3 

1.8 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 

1.25 

L2 

1.2 

1.15 

1.1 
1.05 
1.0 
1.0 
.96 

.9 
.8 
.8 
.76 
.7 

L2 
L2 
1.25 
1.25 

2.2 
2.7 
2.95 
2.9 
2.8 

2.9 

3.16 

3.2 

3.25 

3.15 

3.05 

2.96 

3.1 

3.7 

3.7 

3.7 
3.6 
3.5 
3.5 
8.4 

3.3 
3.3 
3.4 
3.7 
4.0 

4.2 
4.3 
4.3 
3.9 
3.5 

3.4 
3.3 
8.2 
3.3 
3.3 

8.2 
3.1 
3.0 
2.8 
2.8 

2.7 
2.7 
2.6 
2.6 
2.8 

8.4 
6.1 
5.0 
4.8 
4.6 

4.9 
5.2 
5.3 
5.0 
4.0 

4.3 
3.9 
3.8 
3.6 
3.6 
3.4 

3.2 
3.1 
3.1 
8.0 
3.0 

2.9 
2.9 
2.8 
2.8 
2.7 

2.7 
2.6 
2.6 
2.4 
2.3 

2.3 
2.3 
2.2 
2.1 
2.0 

1.9 
1.9 
1.9 
1.8 
1.8 

2.3 
2.4 
2.3 
2.3 
2.3 

2.3 
2.2 
2.2 
2.2 
3.9 

4.7 
4.9 
4.7 
4.7 
4.7 

4.7 
4.6 
4.0 
4.5 
4.4 

4.3 
4.3 
4.2 
4.2 
4.0 

4.0 
3.8 
3.6 
3.4 
3.2 

3.1 
3.0 
3.0 
2.9 
2.9 
2.8 

2.7 
2.7 
2.6 
2.5 
2.4 

2.3 
2.2 
2.2 
2.1 
2.0 

1.9 
1.9 
1.8 
1.7 
1.7 

1.8 
2.0 
2.2 
2.2 
2.1 

2.1 
2.1 
2.0 
2.0 
2.0 

1.9 
1.9 
1.9 
1.8 
1.8 
1.8 

1.7 

2 

1.7 

3 

1.6 

4 

1.6 

5 

1.6 

8 

1.0 

1.06 

1.5 

7 

1.6 

8 

1.4 

9 

1.4 

1.4 

10 

1.4 

11 

1.6 

12 

2.1 

13 

1.0 

2.1 

M 

2.1 

15 

2.1 

16 

1.3 

1.0 
1.0 
.95 
1.0 
1.05 

LO 
1.05 
1.0 
1.0 
1.05 

1.1 

1.25 

1.15 

1.1 

1.3 

1.65 

2.0 

17 

2.0 

18 

1.9 

19 

1.9 

20 

1.0 

1.8 

21 

1.8 

22 

1.7 

23 

1.2 

1.7 

34 

1.7 

25 

1.8 

26 

1.0 

1.9 

27 

1.9 

28 

1.9 

29 

1.9 

3D 

1.0 

1.9 

31 

Note.— Disdiarge  relation  affected  by  ice  about  Pec.  1, 1912,  to  Mar.  15, 1913. 
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Daily  dischargey  in  Beoondrfeet^  of  Kettle  River  near  Sand»Ume,  Minn.,  for  the  year  ending 

Sept.  30,  1913. 


Day. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

124 
112 
101 
90 
112 

112 
124 
112 
101 
90 

101 
160 
148 
136 
136 

124 
124 
124 
124 
124 

124 

124 
112 
112 
112 

101 
112 
112 
112 
112 
112 

112 
112 
112 
112 
112 

112 
112 
112 
112 
112 

112 
112 
•112 
112 
112 

112 
101 
90 
90 
80 

70 
61 
52 
62 
44 

37 
24 
24 

18 
12 

420 
675 
832 
800 
735 

800 

972 

1.010 

1,060 

072 

000 

832 

936 

1,430 

1,430 

1,430 
1.340 
1.260 
1.280 
1,170 

1.000 
1.000 
1,170 
1.430 
1,700 

1.800 
1.090 
1.090 
1,610 
1,260 

1,170 
1.000 
1.010 
1,090 
1,000 

1,010 
035 
866 
736 
735 

675 
675 
620 
620 
785 

1.170 
3,000 
2.880 
2,580 
2,320 

2,720 
3.160 
S,300 
2.860 
2,320 

1.000 
1.610 
1.520 
1,340 
1,840 
1,170 

1,010 
035 

865 

865 

800 
800 
735 
735 
675 

675 
620 
666 

515 
465 

466 
465 
420 
375 
330 

288 
288 
288 

250 
250 

466 
515 
466 
465 
465 

466 
420 
420 
420 
1,610 

2.440 
2,720 
2.440 
2.440 
2,440 

2,440 
2,320 
2.320 
2.200 
2,000 

1,090 
1.000 
1,890 
1.800 
1,700 

1,700 
1.520 
1.340 
1,170 
1,010 

085 
866 
866 
800 
800 
786 

676 
676 
620 
565 
615 

466 
420 
420 
875 
330 

268 
288 

250 
216 
216 

260 
330 
420 
420 
875 

376 
375 
880 
330 
330 

288 
2S8 
288 
2S0 
2S0 
250 

216 

2 

2H 

8 

186 

4 

\m 

5 

186 

6 

160 

7 

MO 

8 

116 

0 

136 

10 

136 

11 



10B 

12 

ITS 

13 

S7S 

14 

375 

15 

37S 

16 

52 
52 
44 
52 
61 

52 
61 
52 
52 
61 

70 
101 
80 
70 
112 
201 

S30 

17 

830 

18 

3« 

19 

t% 

20 

3» 

21 

2S0 

22 

216 

23 

216 

24 

216 

26 

250 

26 

2ffi 

27 

3W 

28 

V% 

20 

388 

80 

288 

81 

Non.— Daily  discbarge  computed  from  a  well-deflned  rating  curve.  Diacbarge  estimated,  becaose  of 
ice,  from  gage  belgbts.  observer's  notes,  climatic  records,  and  discbarge  of  Rum  and  Snake  Rivers,  as  kSiamK 
Dec.  1-31, 80  second-feet;  Jan.  1-31, 60  second-feet;  Feb.  1-28,  40  second-feet;  and  Mar.  1-15,  SOseoood^Mt. 

Monthly  discharge  of  Kettle  River  near  Sandstone,  Minn.,  for  the  year  ending  Sept.  SO, 

1913. 

(Drainage  area,  825  square  miles.) 


Discharge  in  seoond-feet. 

Run-flff 

drainage 
area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 

square 
miK 

Aoco- 
ncy. 

October 

160 
112 

90 
12 

117 

84.9 

80 

60 

40 

62.0 

1,180 

1,560 

666 

1,560 

370 

248 

0.142 
.103 
.007 
.073 
.048 
.075 

1.43 

1.80 
.686 

1.80 
.448 
.301 

0.16 
.11 
.11 
.06 
.06 
.00 

l.GO 

2.18 
.77 

2.18 
.52 
.34 

B. 

November 

n. 

December 

P 

Jafiiiaiy 

P. 

February 

P. 

Mftrrh... 

201 
1.090 
3,300 
1.010 

675 
375 

r. 

April ^ 

420 
620 
250 
420 
216 
136 

A. 

May::::::;:::::::::::::::::::::"::::::: 

P. 

June 

A. 

July 

A. 

August 

A. 

September 

A. 

The  vear 

3,300 

496 

.604 

8.10 

_ 

SNAKE   RIVER   AT  MORA,   MINN. 

Location.— In  sec.  14,  T.  39  N.,  R.  24  W.,  at  the  highway  bridge  three-fourths  of » 

mile  south  of  Mora,  above  mouth  of  Ann  River. 
Becorda  available. — June  11,  1909,  to  June  30,  1913,  when  station  was  discontinued 

in  favor  of  a  better  location  at  Pine  City. 
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Drainage  area. — 422  square  miles. 

Gage. — Vertical  staff;  read  morning  and  evening  to  tenths;  occasional  readings  taken 
to  quarter-tenths.  Limits  of  use:  Himdredths  below  6.5,  half-tenths  from  6.5  to 
8.0,  and  tenths  above  8.0  feet. 

Channel  and  control. — Shifting. 

^(^ter  flow. — Determined  by  measurements  made  through  the  ice. 

Begulation. — Flow  at  station  not  regulated  except  for  possible  slight  effect  from 
logging  dams  at  Knife  Lake  outlet  and  White  Pine.  Below  Pine  City  flow  regu- 
lated to  some  extent  by  operation  of  power  plant  at  that  place. 

Accuracy. — Records  considered  only  Mr  owing  to  shifting  channel. 

Discharge  meaturemenU  of  Snake  River  at  Mora,  Minn.y  during  the  year  ending 

Sept.  30, 1913. 


Date. 

Made  by— 

he^t 

Db- 
diarge. 

Data. 

Madeby- 

he^t. 

Db- 
charge. 

Oct.  24 

8.  B.  Sonld 

FieL 
6.04 
5.94 
6.41 
6.66 

a36 
524.6 

Jan.   20 
Feb.  26 
Apr.  18 
May  22 

8.  B.  8otiId 

Feet, 
6.66 
6.66 
7.08 

11.19 

Sec'ft 
A  24.7 

24 
D«.  81 
Jan.  20 

do 

do 

do 

do 

do 

W.  0.  Hoyt 

521.8 
203 
1,680 

•  MeasuKinent  made  by  wading. 


5  Complete  ice  cover  at  control. 


Daily  gage  height,  in  feet,  of  Snake  River  at  Mora,  Minn,,  for  the  period  Oct,  1,  1912, 

to  June  30, 1913, 

[Alice  Lasher,  observer.) 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1                         

6.05 
6.00 
6.00 
6.00 
5.95 

5.90 
5.91 
5.90 
5.91 
6.92 

6.90 
6.10 
6.05 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
5.98 

5.95 
6.00 
6.00 
5.95 
5.95 

5.95 
5.95 
5.95 
5.94 
5.91 
5.91 

6.92 
5.95 
5.92 
5.92 
6.95 

6.94 
6.92 
5.92 
5.92 
5.92 

6.92 
5.92 
5.92 
5.00 
5.92 

5.95 
5.88 
5.90 
6.90 
5.90 

6.91 
5.90 
5.90 
6.08 
6.00 

6.00 

6.06 

9.2 
9.0 
8.9 
8.8 
8.4 

8.1 

7.65 

7.45 

7.25 

7.05 

6.85 
6.85 
6.95 
7.05 
7.1 

7.05 
7.05 
7.05 
7.05 
7.1 

7.05 

7.1 

7.2 

7.5 

8.2 

8.8 
8.6 
8.6 
8.2 
8.0 

7.8 

7.75 

7.65 

7.65 

7.65 

7.55 
7.45 
7.35 
7.35 
7.25 

7.05 

7.0 

6.95 

7.05 

7.35 

9.1 
10.2 
10.7 
10.2 

9.9 

10.2 
11.1 
11.0 
10.8 
10.0 

9.6 

9.1 

8.6 

8.2 

7.95 

7.9 

7.55 

2 

6.3 

7.4 

3                      

7.2 

4 

7.0 

5                    

5.95 

6.8 

6  0 

6.                   

6.6 

6.75 

7 

6.66 

8                       

6.6 

0 

6.4 

6.6 

10                

6.46 

11 

6.37 

12                   

6.1 

6  27 

13 

6.75 

7.3 

6  21 

14              

6  16 

16 

6  16 

16 

6.8 

6  11 

17 

6  06 

18 

6  06 

19 

6  06 

20 

6.5 

7.0 

6.95 

6.06 

21             

6  06 

22 

6  06 

23         

6.6 

5  98 

24  



5  96 

25         

5  96 

29 

6.48 

6.7 
6.65 

.... 

"*6.*95* 

5  96 

27 

5  98 

28 

5  96 

20 

6.7 
6.7 

5.96 

30     

5  96 

31           

6.41 

Note.— DiBcbarge  relation  affected  by  ice  about  Nov.  24, 1912,  to  Apr.  13, 1913. 
01388'— WSF  35&— 15 8 
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SURFACE  WATER  SUPPLY,  1913,  PART  V. 


Daily  discharge,  in  Becond-feet,  of  Snake  River  at  Mora,  Minn. ,  for  the  period  Oct,  ly  191t, 

to  June  SO,  191S. 


Day. 

Oct. 

Nov. 

D«c. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Juna. 

1     

43 
40 
40 
40 
36 

33 
84 
33 
34 
94 

33 

47 
43 
40 
40 

40 
40 
40 
40 
38 

36 
40 
40 
36 
36 

36 
36 
36 
35 
34 
34 

34 
86 
34 
34 
36 

35 
34 
34 
34 
84 

34 
34 
34 
33 
34 

36 
32 
33 
33 
33 

34 
33 
33 

382 
378 
350 
3S0 
350 

322 
295 
209 
200 
244 

200 

190 
181 
200 
269 

820 
1,260 
1,460 
1,260 
1,140 

1,280 
1,640 
1,590 
1,500 
1,180 

1,020 
8» 
640 
510 
435 
420 

322 

2 

283 

3 

233 

4 

190 

5 

173 

0 

146 

7 



130 

8 

122 

0 

108 

10 

103 

11 



91 

13 

79 

13 

73 

14.         

200 
210 

20O 

200 
20O 
20O 
210 

200 
210 
232 
308 
610 

710 
640 
640 
510 
450 

67 

16 

67 

16 

a 

17 

56 

18 

..    . 

56 

19 

56 

ao 

56 

21 

56 

22 

56 

23 

4S 

24 



46 

25 

46 

26 

46 

27 

48 

28 

46 

29 

46 

30 

46 

31 

.  ..    . 

NoTK.— Dafly  discharge  oomputed  from  a  fairly  weU-deflned  rating  curve.  Discharge  estimated,  becatse 
of  ice,  from  gage  heights,  observer's  notes,  discharge  measmvments,  and  climatic  records,  as  follows:  Nov. 
21-30,  33  second-feet;  Dec.  1-31,  32  second-feet;  Jan.  1-^1,  28  second-feet;  Feb.  1-28,  23  second-feet;  Mar. 
1-31, 35  second-feet;  and  Apr.  1-13, 120  second-feet. 

Monthly  discharge  of  Snake  River  at  Mora,  Minn.,  for  the  year  ending  Sept.  SO,  191S. 
prainage  area,  422  square  miles.] 


Discharge  in  second-feet. 

Bun-ofl 
(depth  in 
inches  on 
dnUnage 
area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mOe. 

Aeen- 
»cy. 

October 

47 

83 

37.6 

33.7 

32 

28 

23 

35 
246 
684 

98.4 

a089 
.080 
.076 
.066 
.066 
.083 
.683 

1.62 
.223 

0.10 
.00 
.00 
.06 
.06 
.10 
.65 

1.87 
.26 

B 

November  

B. 

December                     

C. 

January 

C. 

Februitfy        

C. 

March 

C. 

Anril                    

710 

1,640 

322 

C. 

kay .::::::::::::::::::::::.: 

181 
46 

B 

J  \m9 , 

r. 

SNAKE   RIVER   NEAR  PINE   CITY,   MINN. 

Location.— At  the  ('hangwatana  power  station  of  the  Eastern  Minnesota  Power  Co., 

about  2  miles  below  Pine  City. 
Records  available.— June  26  to  September  30,  1913. 
Drainage  area. — 915  square  miles. 
Oage. — Staff  gage  attached  to  stone  retaining  wall  in  front  of  power  plant;  read  about 

eight  times  daily  to  hundredths. 


Digitized  by 


Google 


T7PPEB  MISSISSIPPI  RIVER  DRAINAGE  BASIN. 


115 


ChAzmel  and  control. — Bed  of  stream  rock  and  coarse  cobblestones;  control  practi- 
cally permanent. 

Diflcharge  measurements. — ^At  low  and  mediimi  stages  made  by  wading  at  the 
gage;  at  hi^  stages  from  a  bridge  about  1,800  feet  above  the  gage. 

Determination  of  flow. — Estimates  made  by  adding  to  the  flow  through  the  turbines 
the  flow  over  the  crest  of  the  dam  as  determined  from  readings  of  the  staff  gage. 
(See  **Gage.")  Flow  through  turbines  determined  from  gate  openings  and  head, 
which  are  read  hourly. 

Regulation. — Power  plant  at  station  operated  with  a  varying  light  and  power  load 
which  at  low  stages  produces  a  decided  fluctuation  in  dischaige. 

Accuracy. — Conditions  favorable  for  estimating  the  waste  by  means  of  the  river  gage; 
estimates  of  flow  through  the  wheels  probably  not  so  good,  but,  in  view  of  the  fcict 
that  they  are  based  upon  24  readings  of  gate  openings  daily,  it  is  believed  that  the 
records  should  be  fair  to  good  with  the  accuracy  increasing  with  the  stage. 

Cooperation. — ^The  station  is  maintained  in  cooperation  with  the  Eastern  Minnesota 
Power  Co. 

Daily  discharge,  in  second-feet,  of  Snake  River  near  Pine  City,  Minn.,  for  the  year  ending 

Sept.  SO,  191S. 


Day. 

June. 

July. 

• 

Aug. 

Sept. 

Day. 

June. 

July. 

Aug. 

Sept. 

1  

100 
97 
90 
5.3 

116 

89 
186 
215 
223 
227 

274 
309 
292 
266 
266 

322 
295 
268 
272 
266 

164 
119 
228 
218 
127 

213 
200 
186 
188 
129 

617 
479 
418 
380 
333 

332 
314 
331 
286 
272 

267 
251 
228 
180 
258 

16 

412 
449 
486 
461 
447 

488 
434 
388 
336 
322 

332 
279 
281 
332 
322 
330 

180 
108 
199 
219 
211 

266 
342 
414 
474 

664 

728 
760 
766 
713 
634 
624 

176 

2    

17 

252 

3  

18 

238 

4    

19 

213 

5  

20 

276 

Q       

21 

204 

7   

22 

241 

8   

23 

190 

9     

24 

235 

10   

26 

250 

11   

26 

113 
109 
102 
46 
102 

234 

12       

27 

223 

13    

28 

168 

14      

29 

190 

15   

30 

230 

31 

Monthly  discharge  of  Snake  River  near  Pine  City,  Minn.,  for  the  year  ending 

Sept.  SO,  191S. 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mfle. 


Run-oiT 
(depth  in 
inches  on 
drainage 
area). 


Accu- 
racy. 


June  26-30. 

July 

Ao^ost 

September 


113 

488 
766 
617 


46 
63 
108 
168 


94.4 
287 
336 
272 


0.108 
.314 
.366 
.297 


0.02 
.36 
.42 
.33 


CANNON   RIVER  AT  WELCH,   MINN. 

lK>cation. — At  highway  bridge  at  Welch,  just  below  a  very  small  tributary  and  3 

miles  above  mouth  of  Belle  Creek. 
Records  available.— Juno  7,  1909,  to  September  30,  1913. 
I>rainage  area. — 1,290  square  ndles. 
OsigB. — Chain  gage  attached  to  bridge;  read  morning  and  evening  to  quarter-tenths. 

Limits  of  use:  Hundredths  below  5.5,  half-tenths  from  5.5  to  7.0,  and  tenths 

above  7.0  feet. 
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SUBFACE  WATER  SUPPLY,  1913,  PABT  V. 


Channel  and  controL — Practically  permanent. 

Discharge  measurements. — Made  from  the  bridge;  measurementB  corrected  for 

angle  of  current. 
Winter  flow. — Determined  by  meamirementB  made  through  the  ice. 
Beg:alation. — Flow  regulated  to  a  greater  or  lees  extent  by  each  of  the  11  developed 

power  plants  above  station;  also  by  dam  at  outlet  of  Gannon  Lake. 
MaxJinuTn  flow. — In  April,  1888,  the  hi^  water  reached  the  eaves  of  the  wheelhouse 

at  the  miU,  20.1  feet  above  datum  of  present  gage.    It  is  said  that  this  high  water 

was  not  caused  by  ice  gorging. 
Accuracy. — Records  only  fair  owing  to  daily  fluctuation  caused  by  operation  of  power 

plants. 

Discharge  measurements  of  Cannon  River  at  Weldi^  Minn,^  during  the  year  ending 

Sept.  SO,  1913. 


Date. 

Made  by- 

he^ 

Dis- 
diarge. 

Date. 

Madeby- 

.SSI 

Db- 
cfaarsci 

Oct.   23 

TV.  O.  Hoyt 

FeH, 
5.06 
5.34 
6.41 

aec-ft. 

217 

0  102 

a  245 

Apr.  10 
Sept.  10 

W.  G.  Hoyt :. 

Feti. 
6.09 
5.56 

Stc-fi. 
3G 

Feb.     3 

8.  B.  SouM 

8.  B.  Sooli 

199 

Mar.    7 

do 

«  Complete  ice  cover. 

Daily  gage  height y  in  feet^  of  Cannon  River  at   Welch,  Minn.,  for  the  year  ending 

Sept.  SO,  191S. 

[Esther  Norell,  observer.] 


Day. 

Oct 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

6.40 
5.44 
5.44 

5.52 
5.85 

5.01 

5.09 

5.5 

5.38 

5.35 

5.5 

5.7 

5.48 

5.40 

5.7 

5.5 

5.40 

5.39 

5.41 

5.28 

5.6 

6.65 

5.56 

5.38 

5.41 

5.41 

5.30 

5.6 

6.44 

6.48 

5.5 

5.48 
5.66 
6.49 
5.31 
5.5 

5.6 

6.6 

6.48 

6.65 

6.38 

5.6 

5.6 

5.65 

6.6 

5.66 

6.6 

5.30 

5.28 

5.6 

6.6 

5.66 
6.42 
6.38 
6.48 
6.6 

5.6 

5.66 

5.7 

6.36 

6.6 

5.40 

5.6 

6.6 

5.7 

5.6 

5.5 

5.7 

5.26 

5.40 

5.66 

6.8 

5.75 

6.6 

5.65 

6.30 

6.7 

6.66 

6.56 

5.6 

5.6 

6.6 

6.6 

5.46 

6.6 

6.20 

5.30 

5.66 

6.5 

6.26 

6.20 

6.40 

7.2 

6.76 

6.36 

6.35 

6.6 

6.7 

6.5 

6.26 

6.16 

6.1 

6.3 

6.46 

6.6 

6.66 

6.56 

6.3 

6.26 

6.1 

6.1 

6.0 

6.15 
6.0 
5.9 
6.86 
6.86 

6.8 

5.66 

5.76 

6.9 

5.95 

5.9 
5.85 
6.0 
6.0 
6.1 

6.86 

6.7 

5.75 

5.8 

5.75 

5.48 

5.86 

5.8 

5.7 

5.75 

5.8 

6.16 

6.16 

6.3 

6.6 

6.85 
6.96 
6.8 
6.75 
6.6 

6.5 

6.46 

6.4 

6.3 

6.2 

6.1 

5.6 

5.7 

5.8 

5.75 

5.8 

5.66 

5.7 

5.32 

5.41 

5.5 

5.65 
5.56 
5.6 
5.6 
5.65 

5.26 

5.66 

5.5 

5.66 

6.20 

5.6 

4.81 

5.05 

5.6 

5.46 

5.7 

5.7 

5.36 

5.35 

5.65 

5.65 
5.65 
5.66 
5.56 
5.66 

6.2 

5.7 

5.85 

5.95 

5.65 

5.6 

5.75 

5.9 

5.45 

5.7 

5.6 
5.55 
5.55 
5.6 
5.40 

5.5 

5.55 

5.6 

5.55 

5.6 

5.65 

5.37 

5.5 

5.7 

6.85 

5.8 

5.6 
5.6 
6.35 
5.55 
6.6 

5.7 

5.65 

5.6 

5.6 

5.42 

5.66 
5.75 
5.75 
5.75 
5.7 

5.55 

5.35 

5.7 

5.9 

5.7 

5.8 

5.85 

5.8 

5.49 

5.8 

5.75 

5.7 

5.7 

5.7 

5.7 

5.7 

5.(5 

2 

5.35 


5.5 

3 

5.34 

5.95 

4    

5.7 

6 

6.35 

5.65 

6 

5.65 

5w6S 

7 

&6 

8 

5i7 

9 

5.5 

5.8 

10 

5.7 

11 

5.8 

12       

57 

13 

6.3 

5.96 

5.7 

14 

555 

15 

&65 

1ft 

5.6 

165 

17 

575 

18    

6.8 
6.1 
6.76 

6.1 
6.2 
6.4 
9.9 

8.8 

7.9 
7.2 

?i 

7.6 
7.4 

57S 

19 

6.5 

175 

20    

5.8 

21     

547 

22 

57 

23 

5.65 

&« 

24 

5.7 

25        

S.9 

26 

6.56 

57 

27 

&65 

28               .  ... 

5** 

29 

5.^ 

30 

6.8 

IW 

31    

NOTK.— Discharge  relatkm  affected  by  ice  about  Deo.  1, 1912,  to  Mar.  17, 1913. 
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Daily  dischargey  in  second-feet y  of  Cannon  River  at  Welchy  Minn.y  for  the  year  ending 

Sept.  SOy  1913. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug, 

Sept. 

J 

147 
156 
•  156 
175 
271 

78 
90 
170 
143 
136 

170 
223 
165 
147 
223 

170 
147 
145 
149 
122 

170 
182 
182 
143 
140 

149 
126 
170 
156 
165 
170 

165 
209 
168 
128 
170 

170 
170 
165 
182 
143 

196 
195 
209 
170 
209 

195 
126 
122 
195 
195 

209 
152 
143 
165 
170 

195 
209 
223 
136 
195 

851 
631 
458 
458 
563 

608 
520 
417 
378 
•359 

437 
499 
563 
586 
542 

437 
417 
359 
359 
324 

378 
324 
294 
279 
279 

264 
222 
250 
294 
309 

294 
279 
324 
324 
350 

279 
236 
250 
264 
250 

177 
279 
264 
236 
250 

264 
378 
378 
437 
563 

678 
726 
654 
631 
520 

520 
499 
478 
437 
397 
359 

208 
236 
264 
250 
264 

222 
236 
137 
159 
182 

222 
195 
208 
208 
222 

123 
222 
182 
222 
110 

208 
47 
82 
182 
169 

236 
236 
144 
144 
195 

196 
222 
222 
195 
222 

397 
236 
279 
309 
222 

208 
250 
294 
169 
236 

208 
195 
195 
208 
156 

182 
195 
208 
195 
208 

195 
149 
182 
236 
279 
264 

208 
208 
144 
106 
208 

236 
222 
208 
208 
161 

222 
250 
250 
250 
236 

195 
144 
236 
294 
236 

264 
279 
264 
179 
264 

260 
236 
236 
236 
236 
236 

??<? 

2 

182 

8 

309 

4 

236 

6 

222 

6 

222 

7 

208 

8 

236 

9 

264 

10 

236 

11 

264 

12 

236 

13 

236 

14 

195 

15 

222 

16 

222 

17 

250 

18 

264 
359 
250 

359 

397 

478 

2,710 

1,850 

1,240 
851 
903 
956 

1,010 
956 

250 

19 

250 

20 

264 

21 

174 

22 

236 

23 

264 

24 

236 

25 

264 

26 

236 

27 

222 

28 

177 

29 

195 

30 

72 

31 

Non.— Dafly  discharge  computed  from  two  fiairly  well  defined  ratine  curves.  Rating  curve  used  prior 
to  Mar.  18, 1913,  revised  on  basis  of  discharge  measurements  made  subsequent  to  that  date.  Discharge 
estimated,  because  of  ice,  from  gage  heights,  observer's  notes,  discharge  measurements,  and  climatic 
records,  as  follows:  Dec.  1-31, 170  second-ieet;  Jan.  1-31, 100  second-feet;  Feb.  1-28, 110  second-feet;  and 
Mar.  1-17, 247  second-feet. 

Monthly  discharge  of  Cannon  River  at  Welchy  Minn. y  for  the  year  ending  Sept.  SOy  1913. 
(Drainage  area,  1,290  square  mOes.] 


Month. 

Dischaige  in  second-feet. 

Accu- 

Mayimuwir 

MiniiTniin. 

Mean. 

racy. 

October 

271 
223 

78 
122 

160 
176 
170 
100 
110 
541 
422 
387 
190 
223 
226 
227 

B. 

November 

B. 

I>ecember 

C. 

Tfttiiary                                 .  . 

D. 

Kebnujy 

C. 

March 

2,710 
851 
726 
264 
397 
294 
309 

C. 

ADrfl 

222 
177 

47 
149 
144 

72 

B. 

1^::::::::::::::::::::::::::::::::::::::::::::::::::::::.::: 

B. 

jjsntf ..-,-,---,-,.,-,,,,,,..  , ,  - „ ^ 

B. 

July 

B. 

August , ,,,,,... 

B. 

September 

B. 

The  year 

2,710 

47 

245 
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CHIPPEWA  RIYER  AT  CHIPPEWA  PALLS,   WIS. 

Location.— At  highway  bridge  at  Chippewa  FeJIb,  Wis.,  2,500  feet  below  moath  d 
Duncan  Creek  entering  from  the  right. 

Beeorda  available.— June  22,  1888,  to  September  30, 1913.  The  gage  was  origiiuJly 
establiflhed  by  the  Chippewa  Lumber  A  Boom  Co.,  which  has  kept  a  continuous 
record  since  1899.  Since  1904  the  United  States  Weather  Bureau  has  obtained 
gage  heights  during  the  flood  season  of  each  year.  On  June  1,  1906,  the  United 
States  Geological  Survey  began  making  dischaige  measurements  and  obtained 
gage  heights  when  no  record  was  obtained  by  the  Weather  Bureau.  Gage  heights 
as  published  have  been  obtained  from  the  following  sources:  Faigo  Engineering 
Co.,  from  certified  blue-print  copies  of  records  kept  by  the  Chippewa  Lumber  & 
Boom  Co.,  June  22,  1888,  to  November  21,  1899;  United  States  Weather  Bureau, 
March  to  September,  1905,  1907,  1908;  April  to  July,  1909;  Chippewa  Lumber* 
Boom  Co.,  October  1  to  December  31,  1911;  United  States  Geological  Survey. 
Gage  read  from  January  to  June,  1912,  by  Chippewa  Lumber  A  Boom  Co.;  March 
to  July,  1912,  by  United  States  Weather  Bureau;  December,  1912,  by  Chippew* 
Valley  Railway,  Light  A  Power  Co.  For  the  period  March  to  June,  covered  by 
two  records,  the  mean  has  been  used. 

Drainage  area. — 5,600  square  miles  (revised  since  last  report). 

Oage. — Staff  gage  painted  on  one  of  the  cylindrical  piers  at  ri^t  end  of  bridge; 
graduated  to  feet  and  inches  but  published  to  feet  and  tenths;  read  morning  and 
evening  to  hundredths.  Limits  of  use:  Half-tenths  below  2.0  feet.  On  August  19, 
1913,  gage  was  found  in  error  by  the  following  amounts,  the  gage  reading  too  hi^: 


Point  oD  gage. 

Error. 

Ft.    M. 

Fool. 

27     3.1 

+0.08 

36      4.2 

+  .03 

16    10.3 

+  .13 

12     0 

+  .16 

7      1 

+  .13 

3     3 

+  .13 

No  corrections  have  been  applied  to  gage  heights  published  in  the  following 
table,  as  error  has  probably  existed  ever  since  gage  was  painted  on  the  pier;  date 
unknown.  It  should  be  noted  that  any  error  in  the  gage  enters  also  into  the  gage 
heights  of  dischaige  measurements. 

Channel  and  control. — Probably  permanent. 

Discharge  measurements. — Made  from  downstream  side  of  bridge. 

Floods.— The  river  reached  a  stage  of  26.03  feet  December  6,  1896;  26.94  feet  Sep- 
tember 10,  1884,  according  to  high- water  marks  on  the  door  of  the  oflSce  of  the 
Chippewa  Lumber  &  Boom  Co. ;  13.5  feet  September  16  and  17,  1903,  according 
to  the  United  States  Weather  Bureau. 

Winter  flow. — Ice  forms  at  gage  section  but  river  is  more  or  less  open  below.  Notes 
regarding  ice  at  gage  section  do  not  correctly  indicate  the  extent  of  backwater. 

Regulation. — Operation  of  power  plant  about  half  a  mile  above  dam  may  affect  flow 
somewhat,  but  greatest  fluctuation  is  caused  by  operation  of  larger  power  plants 
above,  notably  the  Brunet  Falls  Manufacturing  Co.,  at  Cornell,  Wis.  Operation 
of  small  reservoirs  in  the  headwater  also  may  affect  flow  somewhat. 

Accuracy. — Affected  somewhat  by  operation  of  power  plants  and  during  the  winter 
by  ice.  Channel  appears  to  be  permanent,  and  a  well-defined  rating  curve  has 
been  developed  for  all  stages  above  1.0  foot. 

Cooperation. — Gage  heights  during  1913  furnished  through  courtesy  of  Chippewa 
Valley  Railway,  Light  &  Power  Co. 
The  following  discharge  measurement  was  made  by  B.  J.  Peterson  August  20,  1913: 

Gage  height,  3.27  feet;  discharge,  8,060  second-feet. 
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DaUy  gage  height,  in  feet,  of  Chippewa  River  at  Chippewa  Falls,  Wis., for  the  years  ending 

Sept.  30,  1888-1899. 


Day. 

J 

one. 

July. 

Aug. 

8i»pt 

Day. 

June. 

July. 

Aug. 

S<^t 

1888. 
1 

3.3 
a6.0 
2.8 
2.6 
2.1 

2.5 
2.7 
3.0 
3.4 
3.1 

a6.7 
2.8 
1.7 
1.4 

2.6 
1.8 
2.2 
3.0 

1.6 

16. . . . 

1888. 

L7 
LO 

3.7 
3.4 
3.4 

*o6.*0* 

2.7 
2.3 
2.1 
2.0 
2.0 

2 

17 

1.6 

3 

1.6 
1.6 
1.6 

1.6 
1.6 
1.6 

18 

1.6 

4 

10 

a8.2 

1.6 

5 

20 

1.6 

6 

6.2 
6.3 
6.1 
6.0 
6.7 

6.3 

21 

2.6 

"*L7* 

L7 
LO 

L8 
L7 
L7 
L7 
2.0 
a  4.0 

1.6 

7 

22 

7.8 
7.0 

1.6 

8 

23 

9 

24 

2.3 

10 

1.6 

1.6 
1.6 
1.5 
1.6 
1.6 

25  

6.8 

6.2 
4.6 
4.1 
4.0 
3.7 

1.8 

11 

26 

12 

27 

L8 
L8 
L8 
L7 
L7 

1.5 

13 

4.7 
4.3 
4.1 

28 

1.6 

14 

20 

1.3 

15 

30 

31 

Day. 

Oct 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jtme. 

JWy. 

Aug. 

Sept 

1888-80. 
1 

1.0 
1.6 
L4 

2.2 
2.1 
LO 
L6 

L7 

L8 

3.0 
3.1 
3.3 
8.1 

3.3 
3.6 
a7.4 
4.1 
2.6 

&0 

a7.8 
4.7 

L8 
4.6 
&0 

"*6.'0* 

•  7.7 
6.0 
4.0 
2.4 
4.6 

4.6 
4.2 
3.6 
3.6 

4.3 
LO 
2.0 
3.3 
3.0 

4.2 

o7.0 

3.8 

"L6* 

8.0 
2.8 
3.1 
3.0 
3.2 

"'i'o' 

3.3 
3.6 
3.8 

a6uO 
4.3 
2.6 
4.0 
4.4 

4.6 

4.6 

a7.0 

6.0 

2.0 
3.6 
8.6 

a8 

.0 

.8 

0L8 

2 

.0 

3 

.0 

4 

.8 

.0 

5 

1.3 
1.0 

a6.2 
3.0 

"is' 

.0 
LO 

LO 
L8 
2.1 

.8 

.0 
.8 
.8 
.7 
.8 

"To" 

LO 

0  6.2 

« 

.6 

7 

.6 

8 

1.6 
L4 
L4 

L4 
1.4 
LO 

LO 

a5i8 

2.3 

L6 
L7 
2.0 

.5 

0 

a  7.0 
1.8 

1.8 
L8 

.7 

10 

.8 

11 

.8 

12 

.8 

13 

.8 

14..*. 

.8 

15 

1.8 

1.6 
L3 
LO 
2.2 

1.8 

2.6 

2.7 
2.4 
2.6 
2.6 
a6.6 

3.0 
L6 
2.2 
3.6 
3.7 

4.0 
4.4 

06.2 

2.6 
.6 
.6 
.8 
.8 

"lo* 

LO 
LI 
LO 

LI 
LO 
.6 
a3.4 
.6 
.8 

.0 

.8 
.8 
.7 
03.0 
L6 

L6 
LO 
LO 
.0 

a6.0 
L6 
.3 
.6 
.8 
.8 

18 

06.2 

17 

LO 

18 

LO 

10 

.8 

20 

.0 

21 

.0 

22 

L8 
1.8 
1.8 
1.6 

23 

.0 

24 

LO 

25 

.0 

26 

.8 

27 

LO 

28 

LO 

20 

1.8 
1.8 
1.S 

2.8 
2.7 

4.1 
3.0 

30.:.: 

LO 

31 

•  6.1 
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Daily  gage  hHght,  inf^,  of  CMppeu^a  i?tiw  at  Chippev^a  Falb,  Wis.  y  for  the  yeanendimg 
Sept.  SO,  1S88-1 899— Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

1889-90. 
1 

l.C 
1.0 

.8 
.9 
.8 

-a2 

8.2 
8.3 
8.0 
2.4 

•  4.2 

4.4 
.8 
1.4 
1.6 

•  4.7 

1.6 
.6 
.8 
1.8 
1.9 

1.8 

•  4.6 
1.7 
1.0 
2.1 

3.4 
4.0 
4.6 

•  7.5 

5.7 
6.2 
6.0 
6lO 
4.4 

•  6.9 

&6 
4.6 

***4.'8" 
4.9 
4.9 
5.3 

6.7 
7.0 

as 

6w8 
6.0 

6.4 
6.0 
&8 
6.0 

4.1 
4.0 
3.4 

3.0 

2.8 

2.5 

' 'i'i' 

2.1 

•  4.5 

L5 

.9 

.9 

•"- 

.6 
1.0 
1.1 
1.6 
2.0 

L4 

*L9* 
1.9 
1.9 

2.0 
2.3 
2.6 

***i'6* 

2.1 
1.8 
1.9 
1.6 

•  6l5 

1.0 
.9 
L9 

1.9 
1.6 

*  'i.'4* 
1.3 

.7 
1.6 
2.4 

2.1 
2.0 
2.0 
2.0 
2.0 

1.0 

•  4.3 

"*i.'6' 

1.0 

2.2 
3.6 
3.2 

•  6.1 

1.0 
1.0 
1.0 
1.6 
1.6 

•  4.1 

"i.'6* 

1.0 
1.0 
LO 

1.8 
1.4 
1.4 
1.0 
1.1 

1.1 
.9 
.9 
.9 
.9 

•  4.8 

'"".0 
.0 
.0 

.0 
.0 
.0 

"".'6' 

.3 
.3 
.9 
.9 
.9 

....... 

.0 
.3 
.3 
.0 

1.0 
LO 

.8 

.8 
.8 
.8 
1.0 
&5 

&5 
&3 

4.8 
2.7 
2.3 

Z9 

"ill 
2.0 
2.1 

3.4 
3.3 
8.0 



2.1 

2.4 

2.4 

2.4 

•  3.6 

2.9 

L4 

2 

1.4 

8 

1 

.9 

4 

1 

8.2 
2.5 

2.2 

5 

1 

42 

6 

4.« 

7 

.7 
.6 
.6 
.6 

.5 
.6 

3.0 
4.8 
6.3 
6.7 

7.3 

8.4 
9.0 
8.9 
8.4 

7.2 
6.5 
6.5 
6.3 
&6 

5.5 
5.5 
&3 
&3 
&0 

5.3 
5.1 
4.4 
4.4 
3.6 

8 

4.7 

9 



4.e 

10 

4.2 

11 

4.S 

12 

2.5 

13 

1.4 

14 

.6 
.6 

.6 
.6 
.5 
.5 

15 



2.0 

16 

10 

17 

1.9 

18 

1.9 

19 

10 

20 

1.0 

21 

.5 
.6 
.6 
.5 
.4 

.3 

4.0 

22 

4.0 

23 

S.5 

24 

3.0 

25 

2.5 

26 

2.8 

27 

•  15 

28 

.3 
.0 
.0 
.0 

1.4 
1.4 
1.2 
1.2 
1.2 

1.2 
1.0 
1.1 
1.0 
1.0 

.8 

29 



1.8 

30 

1.1 

31 

1890-91. 
1 

1.1 
1.1 
1.1 
1.0 
2.3 

1.7 
1.1 

.8 

.0 
...... ^. 

.9 
.9 

.8 
.7 
.9 

A 
.8 
.8 
.3 
.0 

"".'6' 

.0 

•  1.8 

LO 

.3 

.3 

....... 

.0 

.3 
.3 
.3 
.3 

""'.0 

.0 

2 

.4 

3 

.3 

4 

4.0 

•  4.6 

3.6 
2.3 
1.6 
2.5 
2.6 

2.6 
2.4 

•  6.4 
1.9 
2.1 

1.5 

"i's' 

2.3 
2.3 

•  6l6 
1.7 
1.0 

"*i.*3* 

1.9 
1.8 
1.8 

•  5.6 
4.9 

-.3 

5 

-.3 

6 

•  13 

7 



.4 

8 

.0 

9 

... 

.0 

10 

.7 

.0 

11 

.0 

12 :..:: 

.0 

13 

1.4 
3.0 
4.6 

4.8 

«7.1 

4.6 

3.3 
4.4 
5.5 

6.1 
7.3 
7.4 

14 

.0 

15 

.0 

16 

-  .1 

17 

—  .1 

18 

-  .1 

19 

.0 

20 

3.6 

3.1 
2.8 
1.0 
1.2 
1.4 

8.5 

7.8 
7.6 
8.9 
9.0 
8.5 

.0 

21 

.0 

22 

-.1 

23 

_    1 

24 

-.1 

25 

-.2 

26 

-.2 

27 

2.1 
1.1 
1.1 
1.3 
1.1 

7.1 
6.8 
6.7 
5.6 

-  .2 

28 

-.2 

29 

-.2 

30 

-.2 

81 
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Daily  ffDge  height,  in  feet,  of  Chippewa  River  at  Chippewa  Falls,  Wis,  Jar  the  years  ending 
Sept.  SO,  1S88-1899— Continued. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1801-02. 
1 

-0.2 

-  .1 

.1 

.2 

.3 

1.1 

1.3 

.6 

.2 

.5 

.6 

.8 

1.0 

.0 

.8 

.7 
a5.3 

1.0 
2.0 
5.3 
6.0 
7.0 

6.7 
7.2 
6.5 
5.5 

.3 
2.2 
3.0 
4.0 
4.2 

4.5 
4.7 
5.1 
4.1 
5.1 

4.6 
4.8 
5.1 
5.2 
5.2 

6.2 
6.5 
6.8 
6.5 
0.8 

11.2 
10.0 
0.8 
7.8 
7.2 

6.6 
6.2 
6.7 

**5.*5' 
6.7 

7.2 
7.5 
8.0 
8.0 
7.3 

6.2 
5.3 
6.2 
5.7 
6.2 

8.3 
11.7 
11.8 
10.7 

0.8 

0.2 

7.8 
7.3 
6.2 
6.1 

4.3 
4.8 
4.7 
5.8 
7.0 

8.2 
7.8 
6.3 
7.2 
5.8 
0  7.5 

5.0 
4.6 
4.0 
4.1 
3.5 

3.3 
4.2 
5.5 
5.5 
6.0 

4.8 
4.2 
4.0 
3.8 
3.2 

3.4 

4.8 
5.8 
5.7 
5.8 

6.7 
5.2 
5.0 
4.8 
4.0 

3.3 
6.0 
0.4 
0.2 
8.2 

4.3 
3.7 
2.0 
3.0 
2.0 

3.8 
3.6 
06.1 
1.8 
1.8 

1.6 
1.6 
2.5 
1.8 
1.8 

05.6 

.0 

.5 

1.5 

1.5 

1.6 

2.5 

2.0 

06.7 

.0 

1.5 
2.1 
2.6 
2.6 
2.5 

6.8 
6.2 
6.2 
6.0 
5.8 

4.8 
4.1 
3.2 
3.8 
1.0 

2.2 
.7 
1.5 
1.6 
2.0 

06.7 

.2 

.5 

1.8 

2.0 

1.8 

.8 

06.0 

.5 

.6 

.6 
.8 
3.4 
4.4 
4.0 
3.2 

O5.0 

.1 

.2 

.2 

1.2 

1.8 
2.1 
2.1 
2.8 
2.2 

05.4 

.3 

.8 

2.7 

2.7 

2.4 
2.3 
2.4 
1.8 
1.8 

1.8 

03.8 

.5 

.5 

.2 

.2 
.4 

.6 
.5 
.5 
.6 

3.8 
2.3 
2.2 
2.0 

.8 

o5.6 
.0 
.6 
.0 
.9 

.0 

1.3 

1.3 

.6 

.7 

.8 
.8 
.6 
.5 
02.8 

.0 
.0 
.0 
.0 
.0 

02.2 
.3 
.2 
.2 
.2 
.2 

.6 

.6 

l.l 

.8 
.6 

.7 
1.6 
.8 
.8 
.4 

.6 
.4 
.3 
.3 
.3 

.3 
.2 
.2 
.2 
.2 

.2 
.2 
.3 
.3 
.3 

.4 
.4 

.6 
.5 
.6 
.5 

a3 

3 

0.4 

.2 

3 

.2 

4 

1.3 

5 

.3 

6 

.4 

7 

.3 

8 

.4 

0 

.2 

.5 

10 

.6 

11 

4.3 
2.0 
2.5 
2.1 
2.0 

1.0 

.0 

12 

1.0 

13 

1.2 

14 

... 

.8 

15 

1.2 

16 

.2 

1.0 

17 

1.0 

18 

1.8 
1.6 
1.2 

1.6 

2.0 

O5.0 

.6 

.8 

1.0 
1.1 
2.1 
2.2 
0  5.0 

.8 

10 

.6 
.8 

1.2 
.8 
.2 
.2 

1.0 

ao 

.8 

21 

.7 

22 

.6 

23 

.5 

24 

.5 

25 

.2 

28 

.3 
.3 
.4 
.4 

.4 

04.8 

.2 
.2 
.2 
.2 
.1 

.1 
.1 
.1 
.0 

.1 
.1 
.1 
.1 
.1 

.1 
.1 
.2 
.2 
.3 

.3 
.3 
.3 
.3 
.4 

.5 
.4 
.3 
.3 
.3 
.3 

.3 

27 

.3 

28 

.3 

20 

.3 

3D 

.3 

31 

1802-03. 
1 

.8 
.3 
.3 
.3 
.3 

.3 
.3 
.2 
.2 

.4 

2 

.3 

3 

2.8 
3.1 
3.7 

4.3 
4.4 
4.6 
4.7 
5.6 

5.8 
6.5 
7.6 
8.2 
7.2 

6.3 
5.8 
5.0 
5.2 
5.2 

5.0 
5.1 
4.3 
3.8 
4.2 

5.3 

7.4 
0.1 
8.8 
8.7 

.3 

4 

.3 

5 

.2 

8 

.4 

7 

.4 

8 

.4 

9 

.2 

10 

.2 

11 

.2 

12 

.2 

13 

.2 

14 

.2 

15 

.2 

18 

.3 

17 

.2 

18 

.3 

10 

.3 

20 

.2 

21 

.2 

22 :::' 

.1 

23 

.1 

24 :::::' 

.1 

25 

.1 

» 

.1 

27 :::"•; 

.1 

28 

.1 

28 

.1 

30 

.1 

31 
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SUKPACE  WATEB  SUPPLY,  1913,  PAET  V. 


Daily  gage  height,  in  feet,  of  Chippewa  River  at  Chippeufa  Falls,  Wis.,  for  the  yean 
ending  SepL  SO,  18S8-1899 — Continued. 


Day. 

Oct. 

Nov. 

Deo. 

Jan.* 

Feb. 

ICar. 

Apr. 

May. 

June. 

Jnly. 

Aug. 

Sept. 

18Sa-94. 
1 

ao 

.0 
.0 
.0 
.2 

.2 

.6 

.6 

2.0 

1.8 

1.7 
1.2 
1.2 
1.0 
1.0 

.8 
.2 
.1 
.2 
.1 

a  7.0 
.0 
.0 
.0 
.2 

.2 
.1 
a6.5 
.0 
.0 
.0 

.0 
.0 
.1 
.2 
.0 

.0 
.0 
.1 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.0 
.0 
.1 
.1 
.0 

.0 
.1 
.2 
.2 
.6 

.9 
.7 
.9 

1.6 
.8 

1.1 

ai 

4.5 
5.5 
5.8 
7.0 

7.7 

8.2 
8.3 
8.2 
7.0 
6.2 

5.8 
5.5 
5.8 
6.8 
7.3 

14.0 
11.7 
10.8 
10.2 
8.3 

7.3 
6.3 
5.2 
4.8 
4.7 

4.2 
4.0 
3.7 
3.6 
3.8 
8.1 

2.0 
1.9 
2.0 
8.5 
4.2 

4.0 
3.8 
3.7 
3.8 
3.5 

3.2 
6.4 
5.8 
5.6 

4.8 

4.4 

3.6 

3.2 

2.6 

a6.2 

1.6 
2.1 
2.0 
1.8 
•  6.2 

.2 
.8 
1.2 
1.5 
1.1 
1.6 

2.9 

•  4.8 
1.2 
1.3 
2.5 

3.7 
1.2 
2.0 
04.3 
1.6 

1.4 
1.8 
1.2 
1.2 
1.2 

a6.6 

.0 

1.2 

1.2 

1.3 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
2.0 
1.8 
1.5 
1.5 

a6.0 

.0 

3.1 

3.6 

4.0 

3.2 
2.5 

•  5.1 

.7 
2.5 

8.4 
6.2 
6.8 
5.2 
6.2 

8.2 
4.2 
2.2 

1.6 

•  5.1 

*  '2."2* 
2.4 

3.2 
2.5 
2.0 

•  5.8 
1.2 

1.2 

1.2 

1.1 

.8 

.7 

.7 

.7 
.7 

.7 
.7 

.7 
.7 
.6 
.5 
.5 

.4 

.3 
.3 
.3 
.8 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.1 
.0 
.0 

1.2 
1.3 
2.1 
2.1 

.7 

•  5.1 
1.1 
1.5 
1.2 

.  .8 

1.8 
2.4 

•  5.3 

"  "i's" 

2.4 

2.8 
2.8 
2.8 
2.8 

2.3 
2.5 
2.7 
2.8 
2.1 

2.1 

•  3.8 

.2 
1.1 
1.5 
1.3 

ao 

•  5.5 

"i's 

1.5 
1.4 
1.4 

•  5.5 

•  lis 

0.2 

2 

2.7 
X2 
8.2 
8.2 

8.8 
3.7 
4.0 
3.8 
3.9 

3.8 
3.8 
8.9 
4-7 
4.9 

6.1 
6.8 
7.8 
8.9 
10.2 

10.4 
10.2 
9.0 
7.6 
7.2 

6.5 
5.8 
4.9 
4.7 
5.2 

.8 
.5 
.5 
.5 
.6 

.4 

3 

4 

6 

X3 

X7 
2.8 
8.3 
8.8 
8.3 

6 

7 

8 

.2 
.2 
.1 

.1 
.1 
.1 

A 

.1 
.0 
.0 
.0 
.0 

-  .1 
.0 

9 

10 

11 

12 

2.9 
2.8 
3.0 
3.1 

2.8 
8.3 

13 

"  '• 

U 

15 

16 

17 

18 

19 

5.1 
6.7 

6.8 
7.7 
7.8 
7.2 

20 

21 

22 

23 

24 

25 

26 

8.5 
3.2 
8.8 
3.5 
8.1 
8.2 

27 

28 

29 

30 

31 

18d4-«5. 
1 

1.2 
1.4 
1.4 
1.4 
1.3 

1.4 
1.4 
1.6 
1.5 
1.5 

1.3 

.8 
.8 
.6 
.0 

.5 
.3 
.8 
.3 

2 

3 

4 

•  3.0 

5 

2.8 

6 

2.5 

7 

2.5 

8 

1.0 
1.6 
1.1 

1.2 
1.6 
1.8 
1.3 
.5 

1.0 
.8 

1.2 
.8 
.4 

.4 
.4 
1.0 
.5 
.5 

.7 

•4.a 

9 : 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 



20 

21 

LO 

22 



1,7 

23 

4.7 

24 

5.9 

25 

B.7 

26 

4.6 

27 

8.8 

28 

XS 

20 

.2 
1.4 

XI 

30 

xs 

31 

•  Flood  for  log  driving. 
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Daily  gage  height  y  in  feet,  of  Chippewa  River  at  Chippewa  Falls,  Wit.  Jar  the  years  ending 
Sept.  SO,  /«««-i«^9— Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

Itoy. 

June. 

July. 

Aug. 

Sept. 

1 

1.2 

.8 

1.1 

1.3 

.9 

.8 
.8 
.8 
.7 
.2 

a  4.8 
.5 

0.0 

-  .3 

-  .3 

-  .3 
.1 

.2 
.2 
.2 
.2 

6.8 
6.6 
7.6 
8.0 
7.2 

6.5 
6.8 
5.8 
3.8 
4.1 

5.1 
3.8 
3.8 
4.8 
6.9 

7.8 
6.5 
7.2 
7.6 
7.2 

7.2 
4.8 
6.2 
4.8 
4.1 

4.6 
4.2 
4.0 
3.9 
5.8 
3.0 

5.8 
6.3 
4.8 
4.2 
3.8 

3.8 
3.0 
3.2 
2.8 
3.2 

a3.5 
2.8 
3.2 
3.2 

06.4 

2.8 
2.0 
2.5 
2.6 
4.2 

6.0 
•  7.6 
6.0 
6.2 
6.2 

6.2 
4.8 
4.2 
a6.0 
1.5 
2.0 

3.6 
4.2 
4.0 
3.0 
3.0 

2.9 
-6.6 
3.8 
6.3 
6.0 

5.1 

4.3 

«5.0 

a4.8 

3.0 
4.0 
4.0 
4.0 
0  6.0 

3.5 
3.2 
2.8 
3.2 
4.0 

4.2 
05.5 
2.2 
2.0 
2.2 

2.5 
2.8 
6.2 
7.0 
08.8 

6.0 
5.5 
5.8 
5.0 
6.2 

5.5 
5.4 
4.5 
4.3 
4.0 

a  5.8 
4.3 
7.2 
7.5 
6.3 

6.0 
4.5 
4.5 
4.4 
4.1 

3.8 
2.8 
2.8 
3.5 
4.2 

2.0 

a5.2 

.8 

2.0 

2.0 

2.8 
2.8 
2.2 
a4.8 
1.8 

2.0 
1.5 
1.5 
1.2 

1.8 

2.3 
2.3 
4.6 
1.6 
1.6 

1.2 
1.2 
1.6 
1.5 
2.2 

1.6 
1.7 
1.3 
1.3 
1.6 
1.3 

4.5 
4.0 
3.2 
4.0 
3.2 

3.0 
3.0 
2.6 
1.2 
«3.1 

1.0 
2.0 
2.0 
1.2 
1.5 

1.2 

1.2 

.8 

1.5 

1.2 

1.6 
1.2 

1.8 
1.8 
1.8 

2.2 
5.8 
7.2 
6.6 
6.6 
6.2 

1.6 

"iVh" 

1.6 
1.6 

1.6 
1.3 
1.3 

*a3.'9  " 

2.0 
1.8 
2.5 
2.6 
1.9 

*.*6*' 
.6 
.6 
.5 

*i'2** 

*.*8** 

.8 

.9 
1.0 

*  1.6" 

6.0 
4.5 
4.0 
4.0 

3.8 

3.0 
3.0 

2.8 
2.8 
2.6 

2.2 
2.2 
2.2 
2.2 
3.0 

1.5 
1.7 
1.5 
1.6 
1.5 

a  5.2 
1.2 
1.5 
1.3 
1.5 

1.2 
1.2 
1.2 
.6 
.5 
1.0 

as 

2 

.8 

3         

.8 

4 , 

.8 

5 

.8 

6 

7 

.1 

8 

2.4 

9 

1.4 

10. 

1.2 

11 

.2 
.2 
.2 
.2 
.2 

.0 
.0 

1.0 

12 

1.8 

13 

4.6 
7.8 
9.6 

10.7 
11.0 
11.2 
12.0 
11.9 

11.2 
9.6 
8.6 
7.5 
7.3 

7.2 
7.0 
7.5 
7.0 
7.0 

M 

.8 
.3 

.4 
.3 
.2 
.3 
.3 

.2 
.2 
.2 
.2 
.2 

.2 

1.2 

15 

1.5 

16 

.8 

17 

.0 

18 

.6 

19 

-  .2 

.8 

20 

21 

1.4 

22 

1.2 

23 

1.0 

24 

1.1 

26 

1.1 

26 

a2.0 

27 

28 

.2 

.1 

.0 

-  .2 

0.8 

.8 
.8 

1.0 

29 

.8 

30 

.8 

31 

189eM»7. 
1 

"To* 

4.1 
3.8 
3.5 

3.5 

'"3.8' 
3.0 

2.5 
2.0 

21.2 
22.4 
23.8 
24.5 
23.0 

20.0 
19.6 
17.5 

13.8 
17.0 
15.2 
10.5 
10.6 

10.5 
9.3 
8.5 
7.8 
7.2 

6.5 
6.2 
6.8 
5.8 
0.0 

6.5 
6.6 
6.0 
6.0 
6.6 

5.2 
6.0 
5.2 
6.3 
5.0 

4.6 
4.7 
4.3 
4.8 
6.7 

1.0 

2 

1.0 

3 

1.8 

4 

1.8 

5 

.8 

.8 
1.0 
1.0 
1.0 

.8 

1.8 

6 

1.8 

7 

1.8 

8 

1.8 

9 

0  6.0 

10 

1.5 

11 

1.6 

12 

.5 
.5 
.8 
.6 

.8 

.3 

13 

1.8 

14 

2.0 

15 

2.2 

16 

2.0 

17 

1.6 

18 

1.6 

19 

1.0 
1.0 

1.0 

1.0 

1.0 

.8 

.8 

.8 
.8 
.8 
.8 
2.0 
2.5 

1.6 

20 

8.5 

8.3 
8.6 
8.7 
9.3 
8.8 

9.0 
8.6 
8.8 
9.7 
11.1 
13.8 

1.5 

21 

1.6 

22 

1.6 

23 

1.3 

34 



1.2 

25 

1.2 

25 

.5 

27 

13.7 
13.7 
10.5 
16.  a 

.5 

28 

1.9 

29 

1.0 

30 

1.0 

Jl 
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SURFACE  WATER  SXJPPLY,  1913,  PART  V. 


Daiiy  gage  height,  in  feet,  of  Chippewa  River  at  Chippewa  Falls,  Wis.,  for  the  year  ending 
Sept,  SO,  JSSS-JSSS—Conimned. 


Day. 

Oct. 

Nov. 

D«s. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1897-98. 
1 

1.2 
1.2 
1.0 
1.2 
1.0 

1.7 

1.5 

1.0 

03.3 

.8 

.8 
.8 
1.0 
.8 
.8 

1.6 
2.0 
2.6 
2.5 
2.5 

2.3 
2.2 
6.3 
1.7 
2.0 

2.0 
1.5 
1.5 
1.5 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
l.O 
1.0 

1.0 
1.2 
1.0 
1.0 
1.0 

1.0 
1.0 

3.8 
3.6 
3.2 
3.0 
2.8 

2.6 
2.0 
2.0 
2.0 
2.0 

2.0 
2.2 
2.5 
3.0 
2.8 

2.5 
2.5 
2.2 
3.0 
2.5 

3.0 
3.2 
6.5 
4.2 
4.0 

3.8 
3.6 
3.2 
3.2 
3.0 

2.8 
2.8 
3.8 
4.0 
3.8 

8.5 
•  5.3 
1.8 
1.5 
3.0 

3.0 
3.0 
2.8 
a5.2 
1.5 

1.5 
1.8 
2.0 
2.2 
2.5 

«5.8 
2.0 
2.0 
1.8 
2.5 

2.8 
2.0 
a  6.8 
5.3 
4.8 
4.2 

7.33 
7.50 
7.50 
7.75 
6.75 

8.75 
5.67 
4.50 
4.25 
3.50 

3.33 
4.00 
6.12 
1.83 
2.00 

2.75 
4.50 
6.25 
6.50 
8.38 

4.00 
4.33 
3.83 
3.25 
3.25 

3.00 
5.58 
3.50 
4.00 
3.50 
3.76 

3.8 
3.8 
3.3 
a  6,2 
1.2 

2.0 
1.5 
3.0 
3.8 
3.0 

a6.4 
1.5 
1.8 
3.8 
4.0 

4.5 
4.0 
•  5.4 
3.0 
2.0 

2.5 

2.8 

2.8 

2.8 

a  4.8 

1.8 
2.0 
3.0 
8.5 
3.2 

2.50 
8.33 
5.76 
3.50 
4.08 

4.83 
4.83 
4.75 
5.67 
6.50 

3.00 
2.50 
4.83 
5.50 
7.00 

6.67 
5.76 
4.12 
3.75 
4.75 

4.00 
4.00 
3.67 
6.54 
1.83 

1.83 
2.00 
2.25 
2.30 
2.58 

3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
3.2 
4.0 
•  5.3 
1.7 

2.0 
2.5 
2.5 
2.2 
2.0 

a3.8 

.5 

1.0 

1.0 

1.5 

1.8 
1.5 
a4.0 
.2 
1.0 

1.0 
1.0 
1.0 
1.2 
1.0 
1.0 

5.71 
1.00 
1.67 
1.83 
2.00 

2.25 
2.17 
4.7» 
1.50 
1.50 

1.83 
1.83 
4.16 

1.00 
1.33 
.33 
.33 
1.08 

1.42 
1.42 
1.42 
1.58 
2.00 

2.00 
1.83 
1.83 
1.17 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

«2.6 

1.2 

1.0 

.8 

.5 

.5 

.5 

«1.6 

1.0 

1.0 
1.0 
o2.5 
1.6 
1.5 

1.2 
1.5 
1.2 
1.0 
1.2 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.58 
6.50 
1.00 
1.25 
1.50 

.75 
1.50 
1.50 
1.50 
1.50 

1.50 
1.33 
1.00 
1.00 
1.50 

1.00 
1.00 
1.00 
6.12 
1.50 

1.50 
1.25 
1.33 
1.17 
1.17 

1.00 
l.OO 
1.33 
1.17 
1.17 
1.17 

1.0 

2 

LO 

3    .... 

1.0 

4 

.s 

5 

.5 

6 

.8 

7 

.8 

8 

1.0 

0 

.5 

10 

.5 

11 

.5 

12 

1.0 

13 

.8 

14..     

1.0 

15 

.7 

1(J 

.8 

17 

1.0 

18.  . 

1.6 

19 

1.0 

20    .... 

21 

22 

23 

.8 

24 

.8 

25 

.0 

26 

1.0 

27 

1.0 

28 

29 

3.5 
4.0 
4.2 

30 

31 

1898-W. 
1 

.8 
.8 
.8 
1.0 
.8 

.8 
.8 
.8 
.8 
1.0 

.8 
.8 

1.17 

2 

.7 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.1 
1.1 
1.2 
1.2 
1.6 

1.2 
1.3 
1.5 
1.2 
1.2 

1.2 
1.2 

1.00 

3 

1.00 

4 

1.00 

5 

1.17 

6 

1.17 

7 

1.00 
1.42 
2.50 
2.67 

3.17 
3.29 
4.47 
6.25 
6.00 

6.33 
6.33 
6.25 
5.00 
5.00 

5.25 
5.25 
4.83 
4.50 
4.00 

3.75 
2.34 
4.00 
8.50 
4.83 

1.17 

8 

L17 

9 

1.3S 

10 

1.S3 

11 

1.67 

12 

L75 

13 

1.67 

14 

.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 

1.67 

15 

1.S 

16 

4.3S 

17 

18 

1.00 

19 

i.as 

20 

1.S5 

21 

1.00 

22 

1.00 

23 

1.00 

24 ..  . 

1.1 

.8 

.8 
.9 
.8 
.8 

25 

1.17 

26 

1.08 

27 

1.00 

28 

1.00 

29 

1.08 

30 

1.08 

31 

.8 

a  Floods  for  log  driving. 
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Daily  gage  height  j  in  feet  ^  of  Chippewa  River  at  Chippewa  Falls,  Wis.  j  for  the  year  ending 

Sept.  SO,  1913. 

[August  Flug,  observer.] 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1           

5.2 
7.2 
10.0 
11.0 

lao 

8.0 
7.7 
6.7 
6.2 
5.5 

5.3 
4.5 
5.2 
6.0 
6.3 

7.2 
6.5 
7.7 
7.8 
7.5 

7.0 
6.5 
6.2 
6.2 
6.0 

6.0 
5.8 
5.3 
5.0 
5.0 

4.5 
4.5 
4.0 
3.8 
3.8 

3.6 
3.2 
3.0 
2.8 
2.5 

2.7 
2.7 
2.3 
2.3 
2.3 

2.7 
3.3 
4.3 
4.7 
4.7 

5.0 
6.3 
6.8 
6.3 
5.3 

5.0 
4.3 
8.7 
3.8 
4.0 
4.0 

4.0 
4.0 
3.5 
3.5 
3.0 

2.3 
2.3 
4.0 
3.8 
3.3 

3.0 
2.8 
2.7 
2.5 
2.3 

2.3 
2.0 
2.0 
2.0 
2.0 

1.8 

1.6 

1.35 

1.35 

1.7 

1.16 

1.15 

1.0 

1.0 

1.0 

1.0 
1.0 
.66 
1.0 
3.3 

7.7 
7.2 
6.0 
6.2 
5.2 

4.8 
4.8 
4.0 
4.0 
3.8 

3.5 
3.7 
3.3 
3.2 
3.6 

3.2 
2.8 
2.3 
2.2 
2.2 

2.0 
2.0 
2.2 
3.0 
3.2 
3.5 

3.0 
2.2 
2.0 
2.0 
1.8 

1.7 

1.5 

1.5 

1.36 

1.36 

1.15 
1.15 
1.36 
1.36 
1.16 

1.0 
1.0 
1.0 
1.5 
3.3 

3.3 
3.3 
2.7 
2.5 
2.0 

2.0 

1.7 

1.7 

1.36 

1.16 

1.5 

1.5 

2 

1.16 

3 

1.5 

1.2 

•0.0 

1.15 

4 

1.6 

5 

1.8 

6 

1.5 

1.5 

7 

1.2 

.9 

1.7 

8 

1.36 

9 

1.36 

10 

1.5 

1.0 

1.2 

1.36 

11.             .     .. 

1.36 

12 

1.16 

13 

1.15 

14 

1.0 

3.4 

1.15 

15 

1.16 

16 

1.5 

1.16 

17 

1.5 

.0 

2.0 

1.15 

18 

1.0 

19 

.86 

20  . 

1.6 

1.4 

1.0 

21 

.0 

2.6 

1.16 

22 

1.6 

23 

1.5 

1.5 

24 

1.4 

.0 

2.5 

1.7 

25 

1.7 

28 

2.2 

27 

1.5 

1.3 

2.3 

28 

.9 

2.7 

2.5 

29 

2.3 

30 

1.5 

2.0 

31 

1.2 

4.3 

NoTC— Discharge  relation  probably  affected  by  Ice  about  Dec.  16, 1912,  to  Mar.  31. 1913. 

Daily  discharge,  in  second-feet,  of  Chippewa  River  at  Chippewa  Falls,  Wis.,  for  the  years 

ending  Sept.  SO,  1888-1899. 


Day. 

June. 

July. 

Aug. 

Sept 

Day. 

June. 

July. 

Aug. 

Sept 

1888. 
I 

7,840 
13,000 
6,440 
5,900 
4,600 

5,630 
6,170 
7,000 
8,130 
7;280 

18,700 
6,440 
3  640 
2,960 
3,300 

6,900 
3,870 
4  850 
7,000 
10,300 

13,600 
13,900 
13,300 
13,000 
16,200 

13.900 
13,000 
12.000 
10,800 
10,200 

3,410 
3,240 
3.180 
3,180 
3.180 

3,180 
3,180 
3,180 
3,180 
3,180 

3,180 
3.180 
3,180 
3.180 
3,180 

1888. 
16 

8,640 
4,110 
6,000 
24,200 
8,400 

6,830 
4,140 
3,640 
3,640 
4,110 

3,870 
3,640 
3,640 
3,840 
4.350 
12,800 

9.000 
8.130 
8,130 
8,700 
16,900 

6,170 
6.110 
4.600 
4,360 
4,360 

4,110 
3,870 
3,870 
3,870 
3,840 
3,640 

3,180 

2 

17 

3,180 

3 

18 

3,180 

4              

19 

3,180 

5 

20 

3,180 
3,180 

6 

21       

7 

22 

22.800 
19,800 
17,700 
15,600 

13,600 
11,700 
10,200 
9,870 
9,000 

3,180 

8 

23 

4,140 

9           

24 

5,110 
3,870 

3,520 

10 

25 

11 

26 

12 

27 

3,180 
3,180 
2,740 

13 

28 

14 

29 

16 

30 

3,420 

31 
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SrSFACE  WATEB  SUPPLY,  1A13,  PART  Y. 

»  mesmd-feti,  of  Chipftmm  Riw^  mt  Chippewa  FmOs,  Wis.,  for  the  ftm 
nMfinf  Sept,  JO.  l^SS-^lg»—CcntMMXQed. 


Diy. 


Oct. 


Vm. 


1.. 
J.. 
J.. 
4-. 
f.. 


7. 
8- 
9. 
M. 

11. 
W. 
U. 
14. 
U. 

U. 
17. 
1ft. 
1». 


n. 

22- 

n. 

24. 
2S. 

36, 
27. 
28- 
20. 

ao. 

31. 


2,t»  

2,«0  

3.1*0  

2.tfln  j.<** 

2,120  

3.000  

3,«?!)  


3,1« 
2,7*0 
2,120 
4,K30 
3,KD 

'  3,Wo' 

■  3,K70 

1  3,870 

3,«<70 

3,1W 


1. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
».. 
10.. 

11.. 
12.. 
13.. 
14.. 
16.. 

16.. 
17.. 
18.. 
19.. 
20., 

21. 
22. 
23. 
24., 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


1880-90. 


4,«Si 
4,«0 
4,110 
.  l,l» 
3,M0 

.  3.830 
.  2.M0 
.  4,110 
.15,000 
.   5,110 

3,180 
3,010 
4,3S0 
4,900 

.5,010 

.  6»170 
.-  5,370 
.  5,00 
.  5,6» 
18,400 

7,000 
3,180 
4,850 
8,420 
9,000 


3,350'. 

3,520  ■. 
3,700  ■. 
3,870  ,. 
3,870'. 
3  180    . 


I 


9.870 
.  11,100 
.10,600 
6,440  10,200 
;  6,170     7,000 


2,120 
2,120 
1,750 
1,930 
1,750 

1,660 
1,580 
1,430 
1,430 
1,430 

1,300 
1,300 
1,360 
1,430 
1,300 

1,430 
1,430 
1,300 
1,300 
1,300 

1,300 
1,300 
1,300 
I. .300 
1,190 

1,090 

1,090 

1,000 

8G0 

8<30 


730, 


l^isoo 

<  8,710 
31,300 
10,100 

^i,m 

.13,000 
12,400 
U,70O 
32,800 
12,000 

I  3,870 
11,400 

h5,900 
15,900 
|15,«0 

22,400 

l^^oo 

9,870 
5,370 
11,700 

11,400 
10,500 
8,420 
8,420 
8,500 
13,300 


io.no 

3,1» 
4,330 
7,8«> 

9,5m  i7;ooo 


6*730; 

8,no . 

'  8,430: 

8,430  1 


7.560 
5,630 

6,330 
7,000 
12,300 
17.300 
18,700 

20,900 
25,000 
27,200 
26,900 
25,000 

20,500 
18.000 
18,000 
17,300 
14,900 

14,600 
14,600 
13,900 
13,900 
13,000 

13,900 
13.300 
11,100 
11,100 
8,710 


10,500 
19,800 
9.100 
0,1«0 
3,180 

9,580 
6,440 
7,380 
7,000 
7,560 

8,570 
9,580 
7.840 
8,430 
9,290 

16,300 
10,800 
5,630 
9,870 
U,100 

11,700 
11,700 
19,800 
13,000 
9,860 


!  9,580 
I  8,010 
'  6,440 
:  1,990 
2,120 


7,660 
7,840 
7,000 
5,370 
10,500 

11,100 
1,750 
2,960 
3,180 

12,000 

3,180 
1,300 
1,760 
3,870 
4,110 

3,870 
11,400 
3,640 
2,120 
4,600 

8,130 
9,870 
11,700 
21,600 
18,400 

16,200 
17,000 
13,000 
13,000 
11,100 
19,500 


14,000 
13,300 
12,600 
12,600 
U,900 

18,700 
19,800 
19,100 
19,100 
16,300 

17,700 
16,300 
15,600 
13,000 
11,600 

10,200 
9.870 
8,130 
7,000 
6,440 

6.630 
6,120 
4,600 
4,600 
11,400 

3,180 
1,030 
1,930 
1,760 
1,680 


3,130 
3.870 
4,000 
5,400 
13,600 

5,630 
1,430 
1,430 
1,730 
1,750 

1,940 
3,120 
2,130 
2,320 
2,130 

3,320 
3,130 
1,430 
8.130 
1,430 
1,760 


1,580 
3,180 
6.370 
4,980 
4,600 

4,600 

4,350 
4,350 
4,350 

2.120 
10,800 
3,000 
2,120 
2,120 

4,850 
8,710 
7,660 
13,300 
3,000 

2,120 
2,120 
2,120 
3,180 
3,410 

10,200 
3,000 
2,120 
2,120 
2,120 
2,120 


i,750 

l,7» 

1,910 

1,«(0 

1,750 

1,990 

1,750 

i,9n 

1,750 

17.000 

1,910 

1,130 

1,750 

1.800 

1,750 

1,» 

1,580 

i.sn 

1,750 

1,750 

1,910 

1.750 

2,130 

1,7» 

3.120 

1,W 

2,080 

1,7S0 

1,910 

1,750 

1,750 

13.000 

1.750 

2.1» 

1.580 

2,130 

9.580 

1,750 

3,410 

1,00 

3,410 

1,930 

2,120 

1,930 

2.120 

1,930 

1,930 

?'IS 

2,300 

1,«» 

13,000 
3,180 

l.7» 

1,000 

^^ 

1,430 

JSS 

1,750 

2,120 

1,750 

2,120 

2,960 

2,130 

?'2K 

1,910 

*»S 

1.750 

.*'SS 

1,750 

nKm 

1.750 

11,700 

1,750 

11,8C0 

1,750 

w^tts 

3,120 

11,7W 

14,600 

10,iU) 

14,600 

i^!S 

13,600 

b,*m 

12,300 

2,«0 

6.170 

^s. 

6,110 

4,SJU 

6,720 

*'?S 

6,660 

f    S 

4,600 

f'KS 

4,350 

i'JS 

4,600 

7,000 

8,130 

J'S 

7,840 

^55S 

7,000 

J'SS 

6.800 

v,«J 

4,600 

b,b» 

6,370 

*'Sii 

6.370 

"'25 

6,370 

5,«5 

8.710 

3,?» 

6,720 

2,3a) 

4,000 
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Daily  dUcharge,  in  ieeond-feety  of  Chippewa  River  at  Chippewa  Falls y  Wis.  y  far  the  years 
ending  Sept,  SOy  1888-1899— Gonimvi^. 


Dsy. 

(Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1800-01. 
1 

2,960 
2,980 
2,5a0 
2,530 
2,530 

2,530 
2,120 
2,320 
2,120 
2,120 

1,750 
2,380 
2,980 
7,000 
11,700 

12,300 
20,200 
11,700 
10.200 
8,710 

7,280 
6,440 
2.120 
2,530 
2,960 

3.780 
4.600 
2,320 
2,320 
2,740 
2.320 

730 

790 

030 

1,010 

1,000 

2^320 
2,740 
1.300 
1,010 
1,300 

1,430 
1,760 
2,120 
1,930 
1,750 

1,580 
13,000 
1,500 
1,430 
1.430 

2,530 
1,750 
1,010 
1,010 
1,060 

1,090 
1,000 
1,190 
1,190 
1,190 
12,300 

2,320 
2,320 
2,320 
2,120 
6.110 

3,640 
2,320 
1,750 
1,660 
1,580 

14,900 
11,700 
10,800 
9,870 
11,700 

8,420 
6,110 
3,410 
6,630 
6,630 

6,630 
6,370 
17,700 
4,110 
4,600 

3,180 
4,400 
6,630 
5,110 
6,110 

14,900 
3,640 
2,120 
2,430 
2,740 

4,110 
3,870 
3,870 
14,600 
12,600 
2,000 

1,010 
4,850 
7,000 
9,870 
10,500 

11,400 
12,000 
13.300 
10,200 
13,300 

11,700 
12,300 
13,300 
13,600 
13,600 

17,000 
18.000 
19,100 
18,000 
30,300 

36,800 
34,600 
30.300 
22,800 
20,500 

18,400 
17,000 
16,200 
14,900 

u.eoo 

16,200 

1,300 
2,120 
2,320 
3,410 
4,350 

2,960 
3,640 
4,110 
4,110 
4,110 

4,360 
6,110 
5,630 
4,990 
4,350 

4,600 
3.870 
4,110 
3,410 
14,600 

2,700 
1,760 
2,120 
1,030 
4,110 

4,110 
3,180 
3,070 
2,960 
2,740 

13,000 
11,700 

0,870 
10,200 

8,420 

7,840 
10,500 
14,600 
14,600 
13,000 

12,300 
10,500 
0,870 
0,200 
7,560 

8,130 
12,300 
16,600 
16,200 
16,600 

16,200 
13,600 
13,000 
12,300 
0,870 

7.840 
19,500 
28,800 
28,000 
24.200 

2,740 
2,060 
2,060 
2,120 
2,320 

2,320 
1,030 
1,030 
1,090 
1,030 

12,300 

1,000 

8G0 

860 

860 

860 
860 
860 
860 
860 

1,090 
1,090 
1,930 
1,030 
1,930 

1,610 
1,000 

860 
1.000 
1,000 

860 

10,100 
13,600 
17,000 
16,300 
16,600 

12,300 
10,200 
7,560 
0,290 
2,120 

4,850 
1,580 
3,180 
3,410 
4,350 

18,700 
1,010 
1,300 
3,870 
4.350 

3.870 
1,750 
16,300 
1,300 
1,300 

1,410 
1,750 
8,130 
11,100 
0.870 

860 
1,080 
1,300 
1,030 
1,990 

1,750 
1,580 
1,930 
1,560 
1,190 

1,190 
1,090 
1,090 
1,090 
860 

860 

860 

860 

3,870 

2,120 

1,090 
1,090 
1,000 
1,000 
860 

1,000 
1,090 
1,090 
1,000 
080 
860 

6,440 
5,110 
4,850 
4,350 
1,750 

14,000 
860 
1,430 
1,030 
1.990 

1,030 
2,740 
2,740 
1,300 
1,580 

1,750 
1,750 
1,300 
1,300 
6,440 

860 
860 
860 
860 
860 

4,850 
1,000 
1,010 
1.010 
1.010 
1,010 

860 

2 

1,100 

3 

1,090 

4 

670 

5 

670 

6 

6,110 

7 

1,190 

g    

860 

9 

860 

10 



860 

11 

860 

12 

860 

13 



7.840 
11.100 
14,600 

16,000 
20,900 
21,300 
23,400 
25,400 

22,800 
22,000 
26,900 
27,200 
25,400 

22,800 
20,200 
19,100 
15,200 
14,600 

860 

H 

860 

15 

860 

16 

790 

17 

790 

18 

790 

10 

860 

20 

860 

21 

860 

22 

790 

23 

790 

24 

790 

25 

730 

26 

730 

27 

730 

28.... 

730 

29 

730 

30 

730 

31 

. 

1801-02. 
1.. 

2,000 
1,190 
1,190 
1,190 
1,190 

1,190 
1,190 
1,190 
1,190 
1,190 

1,190 
1,090 
1,090 
1,010 
1,010 

1,010 

2,120 
4,350 
13,900 
16,300 
19,800 

18,700 
20,500 
18,000 
14,600 
12,700 

10,800 
4,350 
5,630 
4,600 
4,350 

4,110 
3,090 
3,870 
3,410 
2,630 

3,410 
4,350 
16,900 
1,300 
1,750 

2,120 
2,320 
4,600 
4,850 
15,900 

1,000 

2... 

1,010 

3, 

1.010 

4... 

2,740 

6.. 

1,000 

6 

1,100 

7.. 

1,000 

8 

1,100 

».. 

1,300 

10 

1,430 

11 

1,030 

12. 

2,120 

13... 

2,630 

14.. 

1,750 

15 

2,530 

16 

2,120 

17.. 

2,120 

18.... 

1.750 

10.. 

...*"*  1..'    ' 

2,120 

20.... 

1,750 

21.... 

1,580 

22 

1,300 

23.... 

1,300 

24 

1.300 

25... 

1,010 

26 

1,090 

27 

1.090 

28 

1,090 

29 

1.090 

30 

1,090 

31 

'7,560 
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128  SURFACE   WATER  SUPPLY,  1913,  PART  V. 

Daily  diichorge,  in  second- feet,  of  Chippewa  River  at  Chippewa  FaUs,  Wis.,  for  the  \ 
ending  Sept.  SO,  1888-1899— Contmued.. 


Day. 

Oct. 

Nov. 

D«c. 

Jan. 

Feb. 

Mar. 

Apr. 

Itoy. 

June. 

July. 

Aug. 

Sept 

1893-93. 
1 

1,010 
1,010 
1,010 
1,010 
930 

990 
990 
930 
860 
990 

930 
030 
930 
930 
930 

990 

930 

1,010 

1,010 

1,090 

1,090 
1,090 
1,090 
1,090 
1,190 

1,300 
1,190 
1,090 
1,090 
1,090 
1,090 

860 
860 
860 
860 
1,010 

1,010 
1,430 
1,430 
4,350 
3,870 

3,640 
2,530 
2,530 
2,120 
2,120 

1,750 
1,010 

930 
1,010 

930 

19,800 

800 

860 

800 

1,010 

1,010 

930 

18,000 

!      800 

860 

1      860 

1.090 
1,090 
1,090 
1,090 
1,090 

1.090 
1,090 
1,010 
1,010 

20,500 
21.600 
23,500 
23,500 
20,900 

17,000 
13,900 
17,000 
15.200 
17,000 

24.600 
37,800 
38.200 
33,800 
30,300 

28,000 
22,800 
20,900 
17,000 
16,600 

10,800 
12,300 
12,000 
15,600 
19,800 

24,200 
22,800 
17.300 
20,500 
15,600 
21,600 

11,400 
14.600 
15,600 
19,800 
22,400 

24,200 
24,600 
24,200 
19.800 
17,000 

15,600 
14,600 
15,600 
19,100 
20,900 

47,300 
37,800 
34,200 
31,900 
24,600 

20,900 
17,300 
13.600 
12.300 
12,000 

10,500 
9,870 
9,000 
8,710 
7,840 
7.280 

10.800 
9,000 
6.720 
7,000 
6,730 

9.290 
8.710 
16,600 
3,870 
3,870 

3.410 
3,410 
5,630 
3,870 
3,870 

14,900 
800 
1.300 
3,180 
3,180 

3,410 
5.630 
4.350 
15,200 
860 

3,180 
4,600 
5,900 
5.900 
5,630 

6,730 
12,300 
2,530 
2,740 
5,630 

9,000 
2,530 
4,350 
10.800 
3,410 

2,960 
2,740 
2,530 
2,530 
2,530 

18,400 
860 
2,530 
2.530 
2,740 

3,870 
3.870 
3.870 
3,870 
3,870 

3,870 
4,350 
3.870 
3.180 
3,180 

15,900 
930 
1.010 
1.010 
2,530 

3,870 
4,600 
4,600 
6,440 
4.850 

14.200 
1,090 
1,750 
6,170 
6,170 

5,370 
6,110 
6,370 
3.870 
3,870 

3,870 
9,290 
1,300 
1,300 
1,010 

1,010 
1,190 
1,430 
1,300 
1,300 
1,300 

2,530 
2,530 
2,320 
1,760 
1,680 

1,680 
1,580 
1,680 
1,680 
1,680 

1,680 
1,680 
1,430 
1,300 
1,300 

1,190 
1,090 
1,090 
1,090 
1,090 

1,010 
1,010 
1.010 
1,010 
1,010 

1,010 

1.010 

1,010 

«30 

860 

860 

1,300 
1,800 
2,320 
1.750 
1,300 

1,580 
3,180 
1,750 
1,750 
1,190 

1,300 
1,190 
1.090 
1.090 
1,010 

1.010 
1,010 
1,010 
1,010 
1,010 

1.010 
1,010 
1.010 
1,090 
1,000 

1.190 
1,190 
1,300 
1,300 
1,300 
1,800 

860 
1.090 
1,060 
1,090 
1,760 

1,190 
1,190 
1,430 
1.300 
1,300 

1,300 
1,010 
1,300 
1.190 
1,190 

1,090 
1,090 
1,090 
1.090 
1,090 

1,010 
1,090 
1.010 
1,010 
800 

1,090 
1.010 
1,010 
1.010 
1.010 
1,010 

i^m 

2 

I.  on 

3 

6,440 
7,280 
9,000 

10,800 
11,100 
11,700 
12.000 
14,900 

15,600 
18.000 
22,000 
24,200 
20,600 

17,300 
15,600 
13,000 
13,600 
13,600 

13,000 
13,300 
10,800 
9,290 
10,500 

13,900 
21,300 
27,600 
26.500 
26,100 

1,000 

4 

1.08D 

5 

1,010 

0 

1,190 

7             

1,190 

g 

1,190 

g      

1.010 

10 

UOIO 

11 

1.010 

12 

1.010 

13 

1,0» 

14 

I 

1,010 

15 

1,010 

16 

l.OU 

17 

1 

1,010 

18 

"I 

1,090 

19 

I 

1,080 
1,010 

20 

1 

21 

1 

1,010 

22 

990 

23                 .  . 

999 

24 



980 

25.              ... 

999 

26 

930 

27 

990 

28.              

'  * 

938 

29 



998 

30 



990 

31 

1 

1893-94. 
1 

030 

6,860 
6,170 
4,850 
7,500 

7,500 

9,000 
9,870 
9,290 
9,580 

9,290 
9,290 
9.580 
12,000 
12,600 

16,600 
19.100 
22,800 
26,900 
31,900 

32,700 
31,900 
27.200 
22,000 
20,500 

18.000 
15.600 
12,600 
12.000 
13,600 

1  OU) 

2 

1  010 

.  3                 

1  QUO 

4 

1  OlO 

5 

5,110 

6,170 
6,440 
7,840 
9,290 
7,840 

7,280 
6,720 
6.440 
7,000 
7,280 

6,440 
7,840 
10,000 
13,300 

I  AM 

Q                  

1  out 

7 

1  010 

8             

1,010 

1,010 

930 

930 
930 
930 
930 
930 

930 

860 
800 
860 
800 

790 
860 

1  010 

9 

860 

10                 

1  010 

11                   

1  010 

12 

1,010 

13                     .   . 

1  010 

14 

1  <H0 

15 

1  OM 

16 

1  010 

17        

1  on 

18 

1  010 

19             

1  010 

20 

:  15, 200 

19,100 
'22,400 
20,900 
20,500 
14,000 

8,420 
I  7,560 
'  9,290 
8.420 
7.280 
7,560 

1  010 

21 

1  000 

22 

1  090 

23 

1  010 

24 

1  190 

25 

1,190 

1.000 
1  090 

26 

27 

28 

1.080 

29 

:::::::i::::::: 

1  090 

30 

1 

809 

81 

1..:.... 
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DaUy  discharge^  in  second-feety  of  Chippewa  River  at  Chippewa  FalU,  Wii.ffor  the  yearg 
ending  Sept,  30,  J 888-1899— <joniinued. 


Oct. 


Not. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


860 
860 
030 
1,010 
860 

860 

860 

930 

1,010 

1,010 

1,010 
1,010 
1,010 
1,010 
1,010 

860 
800 
830 
930 
860 

860 

930 

1,010 

1,010 

1,430 

1,930 
1,680 
1,930 
3,180 
1,760 
2,320 


2,530 
1,750 
2,320 
2,530 
1,030 

1,750 
1,750 
1,750 
1.580 
1,010 

12,300 
1,300 
1,200 
1,090 
1,090 

1,190 
1,090 
1.010 
1,090 
1,090 

1,010 
1,010 
1,010 
1,010 
1,010 

1,010 

1.010 

1,010 

930 

860 

730 


2,630 
2,960 
2,960 
2,960 
2,740 

2,960 
2,960 
3,180 
3,180 
3,180 

2,740 
1,750 
1,750 
1,430 
1,430 

1.300 
1,090 
1.090 
1,090 


860 
670 
670 
670 
030 

1,010 
1,010 
1,010 
1,010 
1,010 

1,010 
1.010 
1.010 
1,010 
1,010 

860 
860 
800 
730 


1,750 
1,300 
1,300 
1,300 
1,300 

1,190 
1,660 
2,120 
3,410 
2,320 

2,530 
3,410 
3,870 
2,740 
1,300 

2,120 
1,750 
2,530 
1,750 
1,190 

1,190 
1,190 
2,120 
1,300 
1,300 

1,580 
10,800 
2,000 
1,010 
2,960 


11,700 
22,800 
29,200 

33,800 
35.000 
35,800 
39,000 
38,600 

35,800 
29,500 
25,400 
21,600 
20,900 

20,500 
19,800 
21,600 
19,800 
19,800 


4,350 
4,110 
4,350 
8,420 
10,500 

9,870 
9,290 
9,000 
9,290 
8,420 

7,560 
17,700 
15,600 
14,900 
12,300 

11,100 
8,710 
7,560 
5,900 

17,000 

3,410 
4,600 
4,350 
8.870 
17,000 

1,010 
1,750 
2,530 
3,180 
2,320 
3,410 


19,100 
18,000 
21,600 
23,500 
»,500 

18,000 
15,600 
15,600 
9,290 
10,200 

13,300 
9,290 
9.290 
12,300 
tS,900 

22,800 
18.000 
20.500 
22,000 
20,500 

»,500 
12,300 
13,600 
12.300 
10,200 

11,400 
10.500 
9,870 
9,580 
15,600 
7,000 


16,800 
860 
7,280 
8,710 
0,870 

7,500 
6,630 
13,300 
1.680 
6,030 

8,130 
17,000 
19,100 
13,600 
17,000 

13,600 
10,800 

7,560 
10,500 

4,850 

3,410 
13,300 
5,000 
4,850 
6,370 

7,600 
6,630 
4,350 
15,600 
2,530 


8,710 
10,500 
9,870 
7.000 
7,000 

6,720 
14.900 

9,290 
13,900 
16,300 

13,300 
10.800 
13,000 
12.300 
9,000 

7,000 
9,870 
9.870 
9,870 
16,300 

8,420 
7,560 
6.440 
7,560 
9,870 

10,500 
14,600 
4.R50 
4,350 
4,850 


2,530 
2,740 
4,600 


2,530 

1,010 

14,600 

860 

860 

1,010 
1,090 
1,090 
1,090 
2,120 

3,000 
3,870 
3,180 
2.960 
2,060 

14,600 
1,750 
1,010 
1,300 
1,010 

1,090 
2,740 
1,090 
1,090 
1,190 

1,300 
1,190 
1,190 
1,010 
620 
570 


3,180 
3,180 
3.180 
3.180 
3,180 

3,180 
2,740 
2.740 
2,800 
9,580 

4,350 
3.870 
5.630 
5,900 
4,110 

2,700 
1.300 
1.300 
1,300 
1,300 


2,530 
2.140 
1,750 
1,750 

1,840 
1,030 
1,930 
2.120 
2,120 
2,120 


670 

670 

1,010 

7,000 

6,440 

6,630 
6,630 
3,320 
1,010 
1,010 

1,010 
1,010 
1,010 
1,010 
1,010 

1,010 
1,010 
1,090 
1,750 
1,750 

2,120 
3,640 
12,000 
15,900 
15,200 

12,300 
9,290 
6,110 
6,110 
6,110 


1,760 
1,750 
1,750 
1,750 
1,750 

1,340 
980 
6,370 
2.960 
2,530 

2,120 
3,870 
3.200 
2,530 
3,180 

1,750 
860 
1.300 
1,750 
2,360 

2.960 
2,530 
2,120 
2,320 
2,320 

4,360 
2,300 
2,120 
1,750 
1.750 
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SCFPLT,  1913.  FAIT  T. 


I*T- 


jwBL  iiij.   .uie.] 


Sept. 


12 
D. 
14, 
U. 

K. 

IT 
I*, 


»  2 
K4 


..S.«»     7.  MO   13,4 
..S.«     4,440   U.4 

..afc.s»    ',sm  Jl,4 


S,aO  11,400  .13,000 

4.440  «,<7D  11.400 

ii^«or»  T.iflD  %^^ 

:*,fl00  ».«30  9,»Cl> 

^1.300  7.iA  9»»> 

K.10  I  7.«B 
1*. 


s.4ac 

4.W 


i*^i 


i»440 


a-- 


u^ 

i.*"" 

rtf 

tLJEr 

J.l» 

xrx 

J,:ac  ' 

XlXf\ 

i,ry.  i 

X l.T» 

i: 1.730 

J* 1.730 

9 1.750 

JO 4.150  I 

« 5,«»  I 

■  i 

l««7-9». 

1 iS» 

J. 2,iVj 

3 2.13) 

4 ;  2.ST» 

5 12, 130 

6 ■  3.  MO 

7 3,1*0 

% ■  2,120 

9 7,  MO 

10 1,750 


£.400   14,1 

-34,«0  n,4 

-35.400  iVi 

-3^,100  13,4 

3^,4»  11,1 

.3fc.M0  U.i 

3:.3»   11.710 
.3S.40D.12.MO 

.3^500  lia«o 
.».«0    12,300 

:iV400    U,300 

46.S00 


I    14,3 

»     t.440 

I     4.3SD 

)     S.CV 
I  10,300 

I 
\  1C300 
>  21.000 
I  13.000 


14,«0 

14,300 

»   11.4» 

»   lA.t«D 
»iO.S» 

I 

15,«0 

iM.nc 

90.M 
31,«D 
:i7.300 


5,630 


11. 
12. 
13. 
14. 
IS.. 

in. 

17. 
IH. 
19. 
30.. 

21.. 
23.. 
23.. 
34.. 
25.. 

35.. 
27.. 
2H.. 
29.. 
30.. 
31.. 


1,730 
1,750 
2,130 
1,750 
1,750 

3,1<» 
4,350 
5,630 
5,630 
5,«3D 

5,110 
4,850 
17,300 
3,640 
4,360 

4,350 
3,180 
3,180 
3,180 
2,530 
2,530 


'  2.530 
2,530 

:  2,^^ 
2.S3n 

>  2,530 


2,530  ! 

2,530    

2,530    

2,530    '. 

2,530    


3,530 

2.530 
2,530 
2,130 
2,130 

3,130 
2,530 
2,130 
2,130 
2,130 

2,130 
2,130 


.1  8,420 
.  9,870 
.110,500 


9.SW 

«^430 
7.5«0 
7,000 
0,440 

5.SI0 
4. 350 
4.350 
4.350 
4,S0 


4,3S0 

'  4,850 

-  5,«» 

7,000 

6,440 

'  5,«30 
5,630 
4.850 
7,000 

.  5,C30 

I  7,000 
I  7,560 
14,000 
10,500 
0,870 

9,390 
8,430 
7,560 
7,560 
7,000 


U.600 
.U,«0 

ll.MO 
1O.3B0 

13.  «0 

32.300 

no.500 

,14,300 
*,3S0 

9.300 
6.440 

6.440 
8.430 
10,500 

4,440 

4.440 
9.290 
9.870 
9,200 

9,300 
9.200 

7.  MO 
17.000 

«.«0 
13,900 
3.870 
3.180 
7,000 

4,350 
3.180 
7.000 
9.390 
7,000 

7.000 
7,000 
6,440 
13,600 
3,180 

17, 730 
3,180 
3,870 
9.290 
9,870 

3,180 
3,870 
4,350 
4,850 
5,690 

11,400 
9,870 

14,300 
7,000 
4,350 

15,600 
4,350 
4,350 
3,870 
5,690 

5,630 
6,440 
6,440 
6,440 
13,300 

6440 
4,350 
19,100 
13,900 
12,300 
10,500 

3,870 
4,350 
7,000 
8,430 
7,560 

3,130 
4,350 
4,3» 
2.S» 
3.  WD 

2.510 

X530 

I  1.7S0 

12,590 

13,180 
•X590 
3.870 
3,870 
3,870 

4,850 
15,600 
30,500 
18,000 
18.000 
13,600 


7.560 
7,560 
7.560 
7,560 
7,560 

7,560 
7.560 
9.870 
13.900 
3,640 

4.3S0 
5,690 
5,630 
4.850 
4,350 

9,390 
1,300 
3.130 
2,130 
3,180 

3,870 
3,180 
9,870 
1,010 
3,130 

3,130 
3,130 
3,130 
2,530 
3,130 
2,130 


6,440 
4,440 
5.690 

4,830 
4,  SO 
4.850 
4,850 
7,000 

3,180 
3,6© 

3,180 

13.600 

3,  ISO 
2.740 
3.180 

2,590 
3.530 
3.530 
1.300 
1.300 
2,130 


2,130 
3.130 
3.130 
3.130 
2,130 

3,130 
5,900 
2,530 
2,130 
1,750 

1,300 
1,300 
1,300 
3,410 
3,130 

3,130 
3,130 
5,630 
3,180 
3,180 

3,590 
3,180 
2,590 
2,120 
2,530 

2,130 
2,130 
3,130 
2,130 
3,130 
2,130 
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Doify  d%9charge,  in  second-feet,  of  Chippewa  River  at  CMppewa  Falls,  Wis,,  for  the  years 
ending  Sept,  SO,  18$8-1899—Gontmued. 


Day. 

Oct, 

Nov. 

Deo. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1808-99. 
1 

1,690 
1580 
2,120 
2,120 
2,120 

2,120 
2,120 
2,120 
2,120 
2,120 

2,320 
2,320 
2,630 
2,630 
3,180 

2,530 
2,740 
3,180 
2,530 
2,630 

2,630 
2,530 
2,420 
2,320 
1,750 

1,750 
1,750 
1,750 
1,750 
1,750 
1,750 

1,750 
1,750 
1,750 
2,120 
1,750 

1,750 
1,750 
1,750 
1,7^ 
2,120 

1,750 
1,750 
1,750 
1,750 
1,750 

1,750 
1,750 
1,750 
1,750 
1,750 

1,750 

21,600 
22,300 
22,300 
23,300 
19,400 

27,200 
15,300 
11,400 
10,600 
8,300 

7,800 
9,800 
17,000 
3,870 
4,280 

6,160 
11,400 
17,500 
18,400 
25,800 

9,800 
10,800 
9,290 
7,560 
7,660 

6,850 
15,000 
8,300 
9,800 
8,300 
9,050 

5,510 
7,800 

16,600 
8,300 

10,000 

12,400 
12,400 
12,200 
16,300 
18,400 

6,850 

6,610 

12,400 

14,700 

20,400 

19,100 
15,600 
10,200 
9,060 
12,200 

9,800 
9,800 
8,810 
18,600 
3,870 

3,870 
4,280 
4,880 
6,010 
6,720 

16,500 
2,030 
3,500 
3,870 
4,280 

4,880 
4,600 
12,300 
670 
3,110 

3,870 
3,870 
10,300 
1,500 
1,800 

2,030 
2,740 
1,120 
1,120 
2,200 

2,930 
2,930 
2,930 
3,290 
4,280 

4,280 
3,870 
3,870 
2,390 
2,840 
3,290 

3,290 
18,400 
2,030 
2,560 
3,110 

1,660 
3,110 
3,110 
3,110 
3,110 

3,110 
2,740 
2,030 
2,030 
3,110 

2,030 
2,030 
2,030 
17,000 
3,110 

3,110 
2,560 
2,740 
2,390 
2,390 

2,030 
2,030 
2,740 
2,390 
2,390 
2,390 

2,390 
2,030 
2,030 
2,030 
2,390 

2,390 
2,390 
2,390 
2,560 
2,740 

3,600 
3,680 
3,600 
3,600 
2,740 

10,600 
1,800 

2 

3 

4 

5 

6 

7 

8 

9 

10 

5,950 

7,330 
7,680 
11,300 
17,600 
16,600 

17,800 
17,800 
13,900 
13,000 
13,000 

13,900 
13,900 
12,400 
11,400 
9,800 

9,050 
6.110 
9.800 
26,200 
12,400 

11 

12           

13 

14    

IS 

1(J 

17           

18 

2,030 

19           

2,660 

20 

2,660 

21 

2,030 

22           

2,030 

23 

2,030 

24              



2,210 

25                   .     . 



2,390 

26                   .     . 



2,200 

27                  





2,030 

28 

2,030 

29           

2,200 

30        

2,200 

31                   .  .. 

....... 
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SUBFACE  WATBE  SUPPLY,  1913,  PABT  V. 


Daily  dischargs^  in  second-feet,  of  Chippewa  River  at  Chippewa  FalU,  Wis.,  for  the  year* 
ending  Sept.  SO,  1910-1913. 


Day. 


Oct 


Not. 


Dec 


Jan. 


Fob. 


Mar. 


Apr. 


May. 


Juna. 


July. 


Aug. 


1900-10. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 ,... 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

SO 

31 

1910-11. 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 


2,120 
2,120 
1,930 
1,840 
2,220 

2,220 
2,320 
2,220 
2,220 
2,020 

2,630 
3,180 
3,180 
3,410 
3,300 

3,300 
3,070 
3,180 
3,300 
3,070 

2,960 
3,520 
3,410 
3,640 
3,640 

3,870 
4,110 
3,870 
3,870 
3,870 
3,410 


2,530 
2,320 
2,320 
2,420 
2,530 

2,640 
2,530 
2,420 
2,320 
2,420 

2,320 
2,420 
2,320 
2,320 
2,320 

1,360 
2,320 
1,300 
1,500 
1,750 

1,750 
1,430 
1,580 
1,580 
1,580 

1,580 
1,580 
1,580 
1,580 
1,580 
1,580 


3,870 
4,3^ 
8,130 
9,870 
9,580 

9,000 
8,130 
7,000 
6,440 
6,370 

4,360 
4,600 
6,440 
13,600 
21,300 

20,600 
18,400 
14,200 
11,400 
11,700 

11,700 
9,680 
7,280 
7,660 
7,280 

7,660 
8,130 
9,580 
11,700 
12,300 


1,580 
1,580 
1,580 
1,680 
1,680 

1,580 
1,580 
1,580 
1,580 
1,680 

1,680 
1,580 
1,580 
1,500 
1,430 

1,430 
1,430 
1,430 
1,430 
1,300 

1,300 
1,300 
1,300 
1,300 
1,300 

1,300 
1,300 
1,360 
1,430 
1,500 


10,500 
9,580 
8,710 
9,290 
8,130 

7,560 
7,000 
6,440 
6,440 
6,440 

6,170 
6,900 
6,900 
6,900 
6,630 

5,900 
6,170 
6,630 
6,900 
7,000 

6,720 
6,440 
7,000 
7,000 
6,440 

7,000 
7,000 
7,000 
6,440 
7,000 
7,000 


1,580 
1,580 
1,430 
1,360 
1,300 

1,300 
1,360 
1,430 
1,360 
1,300 

1,300 
1,300 
1,300 
1,300 
1,300 

1,300 
1,300 
1,300 
1,430 
1,580 

1,750 
1,580 
1,430 
1,580 
1,580 

1,580 
1,430 
1,430 
1,430 
1,580 
1,680 


7,000 
7,000 
7,000 
6,720 
6,440 

6,440 
6,170 
6,170 
6,440 
6,440 

7,000 
6,440 
6,900 
6,630 
6,630 

6,870 
6,370 
4,850 
4,350 
4,230 

3,640 
3,300 
8,180 
3,070 
3,070 

3,620 
3,760 
3,870 
3,640 
3,410 
3,410 


1,680 
1,680 
1,680 
1,580 
1,580 

1,580 
1,580 
1,580 
1,580 
1,580 

1,680 
1,580 
1,580 
1,580 
1,580 

1,580 
1,580 
1,580 
1,580 
1,580 

1,580 
1,580 
1,580 
1,580 
1,680 

1,680 
1,580 
1,580 
2,120 
2,120 
2,120 


2,740 
2,960 
2,740 
2,960 
2,960 

3,070 
3,300 
3,410 
3,520 
3,760 

3,990 
4,110 
4,110 
3,990 
3,760 

3,640 
3,300 
3,300 
3,870 
4,360 

4,850 
8,130 
7,840 
7,000 
8,130 

8,130 
7,840 
7,000 
7,000 
7,000 
6,440 


1,680 
1,680 
1,680 
1,580 
1,680 

1,680 
1,660 
1,750 
1,760 
1,030 

2,120 
2,850 
3,180 
2,850 
2,960 

3,410 
3,640 
3,640 
3,640 
3,410 

3,300 
3,410 
3,520 
3,990 
4,350 

4,600 
4,600 
4,350 
6,440 
6,170 
6,440 


6,440 
6,170 
6,630 
5,370 
5,630 

6,900 
6,170 
6,900 
6,170 
5,110 

4,350 
4,600 
4,110 
3,870 
4,110 

3,870 
3,410 
3,180 
4,600 
6,370 

9,680 
8,710 
7,660 
6,440 
6,720 

7,660 
6,630 
6,900 
6,370 
6,630 


6,870 
6,110 
4,600 
4,350 
3,870 

3,870 
3,640 
3,640 
3,640 
3,410 

3,870 
2,530 
6,170 
8,420 
5,370 

7,000 
6,440 
5,900 
6,630 
6,900 

8,130 
6,440 
6,170 
6,440 
5,900 

6,110 
6,370 
4,600 
3,870 
4,110 


4,860 
5,110 
4,110 
3,870 
8,640 

3,870 
3,640 
3,410 
3,180 
2,960 

2,960 
2,960 
2,740 
2,960 
2,120 

2,740 
2,960 
4,850 
8,420 
9,870 

8,710 
9,000 
9,290 
9,000 
8,420 

8,130 
7,840 
7,000 
5,110 
2,630 
4,360 


4,110 
4,110 
4,110 
4,350 
4,350 

4,110 
4,110 
4,110 
2,960 
3,180 

4,350 
3,640 
2,740 
2,740 
3,640 

4,110 
4,110 
4,110 
4,110 
4,350 

7,280 
10,600 

9,870 
11,400 
11,400 

9,290 
7,000 
6,440 
6,630 
4,600 
3,870 


4,110 
8,870 
8,870 
9,290 
3,640 

4,110 
3,410 
8,180 
3,180 
2,960 

2,740 
2,120 
2,630 
2,320 
2,740 

2,120 
2,530 
2,740 
2,120 
2,740 

2,320 
2,120 
1,750 
2,120 
2,320 

1,680 
2,120 
2,120 
1,750 
1,580 


8,870 
4,850 
4,860 
4,850 
6,900 

9,870 
10,200 
6,440 
5,630 
5,370 

3,870 
3,870 
2,740 
2,530 
8;  410 

2,740 
2,630 
2,320 
2,320 
1,930 

1,750 
1,750 
1,680 
1,580 
1,680 

1,580 
1,680 
1,430 
1,430 
1,300 


1,580 
2,740 
1,680 
1,930 
2,630 

1,580 
790 
730 
670 
620 

790 
620 
670 
2,120 
620 

570 
490 
670 
620 
670 

630 
530 
570 
460 
790 


820 

630 

2;  320 

'  750 

010 


120 


800 
190 
190 
430 
750 

580 
580 
680 
750 
120 

120 
120 
750 
750 
300 

090 
190 
090 
090 
190 

190 
190 
090 
190 
190 

800 
300 
300 
430 
090 
1,800 


1,990 
1,430 
1,580 
1,750 
1,930 

1,580 
860 
1,750 
1,580 
1,190 

1,300 
860 

1,010 
860 

1,010 

1,430 
1,300 
1,580 
1,750 
1,830 

1,010 
1.090 
1,580 
1,430 
1,580 

1,430 
1,300 

aao 

1,930 
2,120 
1,930 
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Daily  ducharge,  in  second-feet,  of  Chippewa  River  at  Chippewa  Falls  y  Wis,  far  the  yean 
ending  Sept,  SO,  1910-19 IS—Qonimne^, 


DBy. 

Oct 

Nov. 

IXJC 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Bept. 

1911-12. 
1 

2,220 
2,320 
4,350 
7;280 
7,280 

21,800 
33,400 
33,000 
25,400 
18,000 

14,000 
10,200 
7,280 
7,280 
7,000 

8,420 
10,300 
18,400 
20,200 
18,600 

14,600 
13,000 
10,200 
0,870 
8,420 

7,280 
7,000 
7,000 
4,800 
4,350 
4,350 

4,350 
3,300 
2,220 
2,220 
2,220 

2,220 
2,220 
2,220 
2,320 
2,320 

2,320 
2,320 
2,320 
2,220 
2,220 

2,220 

4,850 
5,110 
6,170 
6,170 
9,000 

13,800 
17,300 
22,400 
21,300 
17,300 

14,600 
13,000 
12,300 
12,000 
12,800 

13,300 
14,600 
12,000 
12,000 
10,500 

9,000 
12,300 
17,000 
18,300 
13,000 

13,000 
14,200 
16,300 
17,000 
14,600 

12,300 
10,800 
9,870 
11,400 
20,500 

28,800 
28,800 
23,900 
19,800 
15,600 

13,000 
10,500 
9,580 
8,130 
7,280 

7,000 
6,440 
7,000 
6,170 
6,440 

6,170 

6,440 

23,500 

27,600 

20,500 

14,900 
12,000 
20,500 
23,500 
20,500 
16,300 

11,400 
11,400 
9,870 
9,290 
9,290 

8,420 
7,560 
7,000 
6,440 
5,630 

6,170 
6,170 
5,110 
5,110 
5,110 

6,170 
7,8^ 
10,800 
12,000 
12,000 

13,000 
17,300 
19,100 
17,300 
13,900 

13,000 
10,800 
9,000 
9,290 
9,870 
9,870 

10,800 
9,870 
9,290 
7,560 
7,560 

7,000 
8,440 
5,900 
5,900 
4,850 

4,350 
3,870 
3,520 
3,640 
3,870 

3,640 
3,990 
4,110 
5,110 
4,850 

4,850 
4,350 
3,870 
3,870 
3,870 

3,410 
3,070 
2,850 
2,640 
2,120 

9,870 
9,870 
8,420 
9,420 
7,000 

5,110 
5,110 
9,870 
9,290 
7,840 

7,000 
6,440 
6,170 
5,630 
5,110 

5,110 
4,350 
4,350 
4,350 
4,350 

3,870 
3,180 
2,850 
2,860 
3,6*0 

2,420 
2,420 
2,120 
2,120 
2,120 

2,530 
2,120 
2,120 
2,960 
2;630 

2,120 
2,120 
2,120 
2,120 
2,530 

2,120 
2,120 
2,740 
2,530 
2,530 

2,120 
2,120 
1,930 
1,930 
1,930 

1,580 
1,580 
1,580 
2,530 
3,870 

12,300 
9,000 
6,170 
6,110 
3,640 
3,180 

2,1» 
2,120 
1,500 
2,120 
7,840 

22,400 
»,500 
16,300 
13,600 
13,600 

12,300 
12,300 
9,870 
9,870 
9,290 

8,420 
9,000 
7,840 
7,560 
8,420 

7,560 
6,440 
5,110 
4,850 
4,850 

4,350 
4,350 
4,850 
7,000 
7,560 
8,420 

2 

3 

4 

5 

6 

7 

8                   ..  i 

0 

10 

11 

12 

13 



14 

15              

16 

17 

Ig            

19 

20 

21 

22 

23     

24 

25 

26          

27 

28 

29 

30 

31 

1913-13. 
1 

13,600 
20,500 
31,100 
35,000 
31,100 

23,500 
22,400 
18,700 
17,000 
14,600 

13,900 
11,400 
13,600 
16,300 
17,300 

20,500 
18,000 
22,400 
22,800 
21,600 

19,800 
18,000 
17,000 
17,000 
16,300 

16,300 
15,6C0 
13,900 
13,000 
13,000 

7,000 
4,850 
4,350 
4,350 
3,870 

3,640 
3,180 
3,180 
2,850 
2,850 

2,420 
2,420 
2.850 
2,850 
2,420 

2,120 
2,120 
2,120 
3,180 
7,840 

7,840 
7,840 
6,170 
5,630 
4,350 

4,350 
3,640 
3,640 
2,850 
2,420 
3,180 

3,180 

2 

2,430 

3 

2,420 
3,180 
3,870 

3,180 
3,640 
2,850 

4 



6 

6 

7 

8 

0 

2,850 
2,850 

10 

11 



2,850 

12 

2,420 
2,4X 

13 

14 

2,4X 

15 

2,420 

16 

2,420 
2,420 

17 

18 

2,120 

19 

1,840 
2,120 

2,420 
3,180 
3,180 
3,640 
3,640 

4,860 
5,110 
5630 
6,110 
4,860 

20 

21 '... 

22 

23 

24 

25 

28 

27 : 

28 

29 

30 

31 

NoTE-^Dally  discharge  computed  from  a  ratine  curve  fairly  well  defined  above  1,930  second-feet  (gage 
height  0.9  foot).  Below  1,930  second-feet  the  rating  curve  is  simply  an  extension  and  estimates  of  d»- 
Gfaarge  below  this  value  should  therefore  be  used  with  extreme  caution.  See  *'  Qage,"  in  station  descriptioii. 
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Monthly  diteharge  of  Chippewa  River  at  Chippewa  Falls,  Wi$,jfor  the  yeart  ending  Sept. 

SO,  1888-1913, 


Mooth. 


Discharge  in  seeood-feet. 


V*x<"»n'"    yiptmntii-     Mmii. 


1888. 

July 

August 

September.. 

1888-89. 

October 

April 

May 

June 

July 

August 

September 

1889-00. 

October 

April  4-30 

June 

July 

August 

September 

1890^1. 

October 

November  1-10 

AprUl»-30 

May 

June 

July 

August 

September 

1801-«2. 

October , 

November  1-16 

Aprtt 

M& 

June , 

July 

August , 

September 

1802^. 

October 

November  1-9 

Aprtt  3-30 

May 

June 

July 

August , 

September , 

1893-94. 

October 

March  &-31 

AprU 

May 

June , 

July , 

August , 

September , 

1894-95. 

October , 

November  1-19 

Aprtt 

May 

June 

July 

August , 

September 


24,200 
15,900 
5,110 


4,850 
18,400 
22,800 
19,800 
17,000 
13,000 
17,000 


2,120 
27,200 
21,000 
19,800 
13,300 
14,000 
14,600 


20,200 
5,110 
27,200 
17,700 
14,600 
12,300 
3,870 
5,110 


13,900 
2,000 
20,500 
85,800 
28,800 
19,100 
14,900 
2,740 


1,300 

1,090 

27,600 

38,200 

16,600 

15,900 

3,190 

1,190 


19,800 
22,400 
32,700 
47,300 
18,400 
2,530 
1,750 
1,190 


3,180 
3,180 
10,800 
17,700 
19,100 
13,900 
14,600 
15,900 


2,960 
3,640 
2,740 


1,750 
3,180 
3,870 
2,120 
1.430 
1,090 
1,300 


860 
5,630 
1,300 
1,580 
1,580 
1,750 
1,930 


6.620 
8.330 
3,310 


3,240 
6,580 
11,300 
9,500 
4,730 
2,580 
2,740 


1,380 
15,400 
8,630 
10,500 
4,320 
5,750 
6,800 


1,750 

4,940 

1,580 

2,510 

7,840 

19,900 

2,000 

6,930 

1,300 

3,870 

860 

1,880 

860 

1,300 

670 

979 

730 

2,180 

1,010 

1,190 

1,300 

8,170 

1,010 

16,100 

7,560 

13,400 

1,010 

7,550 

860 

2,600 

1,010 

1,530 

860 

1,020 

1,010 

1,070 

6,440 

15,300 

10,800 

21,100 

860 

6,030 

930 

3,970 

1,010 

1,320 

930 

1,030 

860 

2,610 

5,510 

10,200 

4,850 

15,200 

7,280 

18,900 

860 

4,610 

860 

1,360 

860 

1,120 

800 

1,030 

860 

1,180 

1,090 

2,280 

1,010 

2,210 

1,010 

7,850 

860 

8,880 

1,010 

5,040 

570 

2,420 

570 

4,320 
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Monthly  discharge  of  Chippewa  River  at  Chippewa  FalU,  Wis,, for  the  years  ending  Sept, 
SO,  /«^«-/9/J— Continued. 


Month. 


Discharse  in  seoond-feet. 


Maximum.   Minimnm.     Mean. 


Accu- 
racy. 


1895-00. 

October .% 

November  1^19 

AprU  13-30 

May 

June 

July 

August 

September 

1896-07. 

October 

November  1-12 

March  20-31 

AprU 

May 

June 

July 

August 

September 

1897-08. 

October 

November  1-22 

April 

»y 

June 

Jmy 

.\ugust 

September 

October ', 

November  1-21 

April  10-30 

M^y 

June 

July 

August 

September 

189»-1900. 

October 

November 

April  7-30 , 

MSy 

June : 

July 

August 

September 

190(M)1. 

October 

November  1-24 

March26-31 

AprU 

May 

June 

July 

August 

September 

1901-02. 

October ^ 

November  1-19 , 

March  10^1 , 

AprU 

Miy 

June 

July 

August 

September 


12,300 
1,010 
39,000 
23,500 
16,300 
13,600 
9,580 
6,370 


6,630 
10,200 
46,500 
00,100 
22,000 
26,500 
20,500 
13,600 
16,300 


17,300 
2,530 
14,000 
19,100 
17,700 
13,900 
5,900 
2,120 


3,180 
2,120 
26,200 
27,200 
20,400 
15,500 
18,400 
10,600 


20,800 
5,950 
40,400 
17,500 
10,700 
23,300 
29,800 
44,800 


45,500 
31,300 

9,800 
21,300 
17,300 
16,600 
15,000 
18,400 

6,850 


16,600 
5,610 
8,060 
23,300 
17,000 
23,300 
15,000 
8,420 
8,780 


730 

670 

11,700 

7,000 

4,350 

1,750 

860 

860 


1,300 
4,350 
24,600 
10,800 
3,180 
5,630 
1,750 
1,300 
1,090 


1,750 
2,120 
4,350 
3,180 
2,530 
1,010 
1,300 
1,300 


1,580 
1,750 
5,110 
3,870 
3,870 
570 
1,600 
1,800 


1,300 
2,560 
4,690 
2,560 
1,660 
2,120 
3,110 
5,510 


4,280 
4,880 
7,950 
5,510 
3,110 
2,030 
1,700 
2,030 
2,030 


1,300 
2,030 
3,680 
2,030 
3,870 
2,000 
1,700 
1,540 
1,700 


1,680 
903 
26,700 
15,100 
9,820 
4,590 
2,900 
2,310 


2,020 
8,160 
28,900 
21,700 
10,200 
13,100 
6,860 
5,360 
3,550 


3,810 
2,380 
6,940 
7,650 
7,860 
5,040 
2,460 
860 


2,220 
1,790 
12,700 
13,100 
10,600 
3,940 
3,540 
2,710 


4,710 
3,480 

16,000 
7,180 
2,610 
6,810 
9,800 

17,700 


15,600 
11,500 
8,870 
14,800 
6,480 
5,210 
7,900 
5,400 
3,030 


5,270 
3,710 
6,330 
6,830 
9,470 
6,960 
5,160 
2.250 
2,300 
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BURFAOE  WATER  SUPPLY,  1913,  PART  V. 


M<nUh^fdi9eharge  of  Chippewa  River  al  Ckippeioa  FalU,  Wis.  ^  for  the  yean  ending  Sept, 

SO,  i«8«-lW^— Continued. 


Month. 

Discharge  hi  9eoond4eet. 

Aoco* 

Uinlmnm 

M6M1. 

racy. 

1902-08. 
October 

6,630 
28,200 

3,870 
32,800 
26,600 
41,900 
25,600 
34,700 
22,600 
45,900 

24,200 
4,280 
20,500 
33,300 
21,400 
20,400 
11,500 
23,300 

39.600 
13,900 
30.200 
25.400 
26.600 
64,400 
27.000 
8,600 
22,300 

14,700 
6,160 
6,510 
38,500 
22,000 
24,100 
13.000 
16,800 
19,400 

13.300 
9,290 
36,400 
30,200 
18.800 
9.800 
8,300 
2.670 
32,300 

6.300 
3,110 

1,700 
4,000 
2,030 
8,300 
6,630 
13,700 
1300 
2,030 
3,000 
4,280 

4,280 
2,560 
8640 
6,860 
4,280 
3,000 
1,300 
i;300 

8,110 
2,560 
4,280 
2.450 
4,760 
4,7«0 
3,110 
2,450 
3,340 

2,500 
3.680 
4,280 
10.300 
3,110 
2.000 
1,700 
1,870 
1,700 

2,090 
4,280 
3,570 
6,300 
8,000 
4,520 
2,030 
1,750 
1,430 

2,240 
1,830 

9,800 

2,730 
17,100 
10,200 
22,700 

7050 
12,400 

6,900 
16,400 

11,700 
3,330 
12,900 
15,100 
11,000 
7,220 

November 

December  1-0 

March  18-31 ^ 

ADril. ' ^ 

May 

June 

July 

AngiLst 

September 

1903-04. 
October 

November  1-19 ^ 

April  6-^ 

May 

June 

July 

August.... '. 

2,900  1 

Seotember 

7,380! 

1904-06. 
October 

14,600 
4,690 

14.900 
9.720 

11.800 

21.600 
9.530 
4.7» 
7,050 

7,800 
4,870 
4,630 
23.400 
11.400 
8,660 
4.660 
5,820 
5,930 

5,780 
7,050 
15,200 
13,900 
U.400 
6.280 
3.970 
2,230 
8,230 

8,240 
2.630 
1,600 
1,360 
1.300 
1.950 
12,300 
15,700 
8,880 
3.670 
2.730 
1.990 

November 

March,  23-31 

Aprfl.. 

A. 

May.::::::::.:.:::..:.:.::::::..::.:::..:.:::::::..:.:::.::::: 

A. 

June 

A. 

July 

A. 

August 

A. 

Septemb^ 

A. 

1905-06. 
October 

November 

December,  1-21 

April 

1^.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

June 

July 

August 

September 

1900-07. 
October 

November 

March.  17-31 

A, 

April.. 

A. 

May 

A. 

June 

A. 

July 

A. 

August 

A. 

September 

A. 

1907-Ofi. 
October 

A. 

November 

A. 

December 

C. 

January 

C. 

FebruMy 



C. 

March 

3.866 
27,800 
24,200 
18.400 
5.260 
4,040 
2,670 

B. 

AprU 

2,866 
7.710 
4,040 
2,670 
2,090 
1,430 

A. 

May..::....: : :...:....: 

A. 

June 

A. 

July 

A. 

August 

A. 

September 

A. 

The  year 

27.800 

4,780 
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Monthly  discharge  of  CMppetoa  River  at  Chippewa  Falls.  Wis,,  for  the  years  ending  Sept. 
SO,  1888-191S—(jOnXmMea. 


Month. 


Discharge  In  second-feet. 


Haximam.  Minimimi.      Mean. 


Accu- 
racy. 


October.... 
November. 
December.. 

January 

February.. 

March 

April 

May 

June 

July 

August 

September. 


190R-«). 


The  year.. 


October.... 
November., 
December.. 

January 

February.. 

March 

Auril 

May 

June 

July 

August 

September. 


1909-10. 


The  year. 


October 

November. 
December.. 

January 

February.. 

March.. 

Ap 


1910-11. 


AnriL. 
May.. 


June. 
July. 


October 

November  1-16. . 


1911-13. 


^.: 


June.. 
July.. 


April., 
May... 

June.. 
July.. 


1913-13. 


August 

September. 


2,890 
2,890 


16,600 
26,200 
21,900 
9,800 
6,300 
3,110 


26,200 


4,110 
21,300 
10,500 
7,000 
3,300 
8,130 
9,580 
9,8'^ 
9,290 
2,740 
2,120 
3,410 


21,300 


2,640 
1,680 
1,750 
2,120 
1,980 
6,440 
8,420 
11,400 
10,200 
2,120 


33,400 
4,350 
23,400 
28,800 
10,800 
12,300 


35,000 
19,100 
9,870 
22,400 
7,840 
5,630 


1,580 
1,750 


4,760 
3,800 
1,830 
2,030 
1,750 


1,840 
3,870 
5,630 
3,0^ 
2,320 
2,710 
3,180 
2,120 
1,580 
460 
860 
1,090 


460 


1,300 
1,300 
1,300 
1,580 
1,580 
1,580 
2,530 
2,740 
1,300 
1,090 

2,220 
2,220 
4,850 
6,170 
2,130 
1,580 


11,400 
5,110 
2,120 
1,500 
2,120 
1,840 


2,200 
2,210 
1.500 
1,360 
1,180 
1,250 
7,820 
15,200 
8,020 
4,060 
3.600 
2,360 


4,250 


3,000 
9,700 
6,940 
5,110 
2,750 
4,810 
5,640 
5,180 
2,870 
1.200 
1,450 
2,200 


4,240 


18,800 
9,850 
5,380 
8,460 
3,050 
3,170 


1,990 

B. 

1,460 

0. 

1,430 

C. 

1,630 

D. 

1,680 

D. 

3,210 

C. 

5,160 

B. 

5,310 

B. 

3,520 

B. 

1,410 

C. 

12,000 

B. 

2,450 

B. 

13,100 

A. 

14,700 

A. 

6,030 

B. 

3,090 

B. 

Note.— Monthly  discharge  values  for  the  years  ending  Sept.  30. 1890-1909  differ  from  those  previously 
published  in  the  United  States  Geological  Survey  Water  Supply  Papers  on  account  of  revising  the  daily 
discharge  estimates  for  stages  below  gage  height  0.8  foot. 
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flUBFACE  WATEE  SUPPLY,  1913,  PABT  V. 


RED  CEDAB  RIVER  AT  CEDAR  FAIXS,   WIS. 

Location. — At  a  highway  bridge  in  the  vicinity  of  Cedar  Falls,  Wis.,  immediately 
below  the  power  plant  of  the  Chippewa  Valley  Railway,  Light  &  Power  Co.,  4J 
miles  above  the  crossing  of  the  Chicago,  St.  Paul,  Minneapolis  &  Omaha  Railiray. 

Becords  available.— April  1, 1909,  to  September  30, 1913. 

Drainage  area.— Not  measured. 

Oage. — Staff  gage  fastened  to  bridge  pier;  read  morning  and  evening  to  tenths. 

Channel  and  control. — Heavy  gravel  and  probably  permanent. 

Discharge  measurementB. — None  have  been  made  at  this  station. 

Winter  flow. — Practically  no  ice  forms  in  the  vicinity  of  the  gage,  owing  to  higji 
temperature  of  the  water  coming  from  the  reservoir. 

Regulation. — Daily  fluctuations  caused  by  operation  of  the  power  plant  above  the 


Cooperation. — All  gage  heights  furnished  by  the  Chippewa  Valley  Railway,  li^t 
&  Power  Co. 

Daily  gage  height,  infeety  of  Red  Cedar  River  at  Cedar  FaUty  Wi»,,fcT  the  year  ending 

Sept.  SO,  191S. 

(Frank  WUldzison,  observer.] 


Day. 

Oct. 

Nov. 

Deo. 

J.n. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.6 
2.6 
2.6 
2.6 
2.6 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.7 
2.8 
XO 
X8 

2.8 
2.7 
2.6 
2.6 
2.6 

2.5 
2.4 
X4 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.4 
2.4 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.6 
2.4 
2.5 
2.5 

2.5 
2.4 
2.4 
2.4 
X4 

2.4 
2.4 
2.4 
%% 
2.3 

2.3 
2.2 
2.2 

2.2 
2.3 

2.2 
2.2 
2.3 
2.3 
2.4 

2.3 
2.2 
2.2 
2.4 
2.3 

X35 
X4 
X4 
2.4 
a. 6 

2.4 
2.4 
2.4 
2.3 
2.4 

2.5 
2.4 
2.4 
2.5 
2.6 

2.6 
2.5 
2.5 
01.6 
2.5 
2.5 

2.6 
2.5 
2.5 
2.5 
2.0 

2.4 
2.4 
2.5 
2.5 
X4 

2.3 
2.1 
2.3 
2.3 
2.4 

2.4 
2.4 
2.3 
2.3 
2.4 

2.4 
2.3 
2.4 
2.4 
2.4 

2.0 
2.4 
2.5 
2.6 
2.5 
2.4 

2.6 
2.0 
2.6 
2.6 
2.5 

2.5 

2.4 

2.45 

1.6 

2.5 

2.4 

2.45 

2.45 

2.45 

2.5 

1.6 

2.4 

2.4 

2.45 

2.45 

2.4 
2.5 
1.8 
2.3 
2.45 

2.4 
2.45 
2.4 

2.5 
2.0 
2.5 
2.6 
2.5 

2.5 

2.45 

2.5 

2.0 

2.8 

2.55 

3.35 

3.8 

4.4 

4.4 

3.96 
3.8 
3.35 
3.25 
4.06 

4.1 

3.9 

4.15 

4.4 

4.4 

4.15 

4.1 

3.9 

4.2 

5.1 

5.5 

5.55 

5.6 

5.75 

5.55 

4.8 
4.35 
4.15 
3.86 
3.3 

3.6 
3.7 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.35 

3.3 
3.3 
3.3 
3.3 
3.2 

3.2 
2.8 
3.1 
3.1 
3.0 

2.9 
2.9 
3.0 
2.5 
2.8 

X8 
2.8 
2.75 
2.7 
2.7 

2.0 
2.3 
2.4 
2.5 
2.75 

2.95 
3.05 
3.3 
3.45 
3.6 

4.0 
4.06 
4.0 
3.8 
8.45 

8.35 

3.3 

3.25 

3.2 

3.1 

3.0 

2.8 
2.9 
2.85 
2.8 
2.8 

2.75 
2,7 
X65 
2.6 
2.6 

2.5 
2.5 
2.5 
2.5 
2.6 

2.7 
2.7 
2.6 
2.6 
2.6 

2.6 
2.25 
2.65 
2.6 
2.6 

2.6 
2.6 
2.6 
2.4 
2.6 

2.3 

2.0 

2.0 

1.45 

2.1 

4.0 
4.2 
3.9 
3.55 
3.2 

3.0 
3.2 
2.6 
2.9 
3.0 

3.0 
3.1 
3.1 
3.1 
2.7 

2.66 
2.6 
2.6 
2.6 
2.6 

2.6 

2.4 

2.6 

2.9 

2.65 

2.55 

2.55 
2.5 
2.3 
2.4 
2.4 

2.45 
2.4 
2.4 
2.4 
2.3 

X4 
2.4 
2.3 
2.4 
2.4 

2.4 
2.3 
2.4 
2.4 
2.4 

2.4 
2.5 
2.46 
2.25 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

2 

3 

4 

5 

0 

7 

8 

9 

10 

u 

12 

13 

14 

15 

1« 

2.3S 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

o  Turbines  in  power  house  above  the  station  shut  down. 
NoTB.— Discharge  relation  probably  not  afTected  by  Ice  during  the  year  ending  Sept.  30, 1913. 

RED  CEDAR  RIVER  AT  MENOMINEE,    WIS. 

Location. — About  900  feet  below  the  power  house  of  the  Wisconsin  &  Minnesota 
Light  &  Power  Co.,  about  13  miles  above  confluence  of  Red  C-edar  and  Chippewa 
rivers.  Wilson  Creek  discharges  from  the  right  into  service  reservoir  just  above 
station. 

Records  available.— June  16,  1907,  to  September  5,  1908;  May  9  to  September  30, 
1913. 
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Drainage  area. — 1,810  square  miles. 

Oage. — Barrett  &  Lawrence  recording  gage  installed  May  9, 1913,  over  wooden  intake 
and  well  on  the  right  bank  of  the  river  about  1  mile  above  highway  bridge  located 
about  200  rods  west  of  the  Chicago  <&  Northwestern  Railway  station  west  of  Me- 
nominee. Gage  used  from  June  16,  1907,  to  September  5,  1908,  was  attached  to 
this  bridge.    No  determined  relation  between  datums  of  the  gages. 

Channel  and  control. — ^Heavy  gravel  and  rock;  practically  permanent. 

Discharge  measurementB. — ^Made  from  highway  bridge  to  which  old  gage  was 
fastened. 

Winter  flow. — Discharge  relation  not  affected  by  ice,  as  the  relatively  high  tempera- 
ture of  the  water  coming  from  the  service  reservoir  Immediately  above  the  gage 
prevents  ice  from  forming  on  the  control  section  below. 

Regulation. — Flow  controlled  by  dams  at  Menominee  and  at  Cedar  Falls,  also  by 
natural  storage  in  the  headwaters.  Operation  of  the  power  plants  of  the  Chippewa 
Valley  Railway,  Light  &  Power  Co.,  at  Menominee  and  Cedar  Falls  and  of  smaller 
plants  on  the  tributaries  to  Red  Cedar  River  above  Menominee  causes  considerable 
diurnal  fluctuation  in  stage. 

Accuracy. — Records  excellent,  as  rating  curve  has  been  carefully  developed  and  the 
recording  gage  enables  the  mean  stage  to  be  accurately  determined. 

Cooperation. — Recording  gage  installed  and  gage  heights  furnished  by  Wisconsin  & 
Minnesota  Light  &  Power  Co.  Discharge  measurements  and  computations  made 
by  United  States  Geological  Survey  in  cooperation  with  Railroad  Commission  of 
Wisconsin. 

Discharge  measurements  of  Red  Cedar  River  at  Menomineey  Wis.^  during  the  year  ending 

Sept.  SO,  1913. 


Date. 


Made  by— 


aOa{;e 
height. 


Dis- 
charge. 


Date. 


Hade  by— 


•  Gage 
height. 


Dis- 
charge 


Mar.  18 

18 
20 


W.  O.  Hoyt. 
....do...... 

S.B.Boal4.. 


Feet. 
2.22 
2.52 
3.42 


8ec.-ft. 

667 

1,060 

2,350 


Mar.  20 
May    7 


S.  B.  Sool^.. 
....do 


Fed. 
3.80 
2.78 


Sec.-ft. 
3,070 
1,410 


a  Hook  gage  located  at  the  recording  gage. 

Daily  gage  height ,  in  feet ,  of  Red  Cedar  River  at  Menominee,  Wis,,  for  the  year  ending 

Sept,  30,  1913. 


IB 

dc  L.  recording  gage.] 

Day. 

May. 

Jone. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept 

1 

2.88 
2.83 
2.77 
2.52 
2.44 

2.53 
2.52 
2.45 
2.67 
2.53 

2.41 
2.36 
2.40 
2.30 
2.10 

2.51 
2.44 
2.34 
2.26 
2.73 

3.92 
3.90 
3.77 
3.48 
3.05 

2.91 
2.88 
2.48 
2.85 
2.03 

2.56 
2.49 
2.23 
2.35 
2.33 

2.36 
2.37 
2.42 
2.47 
2.20 

2.42 
2.42 
2.31 
2.42 
2.52 

2.25 
2.45 
2.48 
2.43 
2.49 

2.54 
2.30 
2.46 
2.46 
2.47 

2.39 
2.30 
2.56 
2.27 
2.44 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

2.80 
2.74 
3.15 
3.34 
3.46 

3.29 
3.82 
3.36 
3.36 
3.20 

3.19 
3.09 
3.02 
2.87 
3.07 
3.21 

2.00 
2.64 
2.52 
2.41 
2.40 

2.43 
2.12 
2.34 
2.50 
2.50 

2.44 
2.38 
2.54 
2.49 
2.46 

2.90 
2.92 
2.88 
2.83 
2.54 

2.69 
2.57 
2.53 
2.57 
2.61 

2.56 
2.27 
2.48 
2.58 
2.51 
2.73 

2.50 
2.43 
2.30 
2.35 
2.36 

2.49 
2.49 
2.54 
2.29 
2.55 

2.58 
2.56 
2.53 
2.47 
2.44 
2.13 

2.51 

a 

2.46 

8 

2.37 

i 

2.44 

5 

2.42 

e 

2.28 

7 

2.49 

g 

2.48 

• 

10 

11 

12 

13 

14 

15 

2.12 
2.52 

2.45 
2.40 
2.62 
2.56 
2.60 

2.45 
2.41 

2.56 
2.52 
2.12 
2.46 
2.42 
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SITBFACB  WATER  8TTPPLY,  1913,  PART  V. 


Doily  dischargt 

',  in  second-feet  y  of  Red  Cedar  River  at  Menominee,  Wi».,for 

Sept.  SO,  ms. 

iKeyearenSi^ 

Day. 

May. 

Jane. 

July. 

Aag. 

Sept 

Day. 

May. 

June. 

July. 

Kxig. 

Sept 

1,650 
1,480 
1,890 
1.050 
940 

1,060 
1,050 
955 
1,250 
1,060 

903 
842 
890 
878 
630 

1,030 
942 
818 
720 

1,330 

3,330 
3,260 
3,010 
2,490 
1,800 

1,600 
1,550 
990 
1,500 
1,620 

1,100 

1,010 

686 

830 

806 

842 
864 
916 
961 
660 

916 
916 
782 
916 
1,060 

710 
956 
994 
929 
1,010 

1.070 
770 
968 
968 
981 

878 
770 
1,120 
734 
942 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1,430 
1,350 
1,960 
2,260 
2,460 

2,170 
3,110 
2,290 
2.290 
2,030 

2,020 
1,860 
1,760 
1,640 
1840 
2,050 

1,160 

1,210 

1,060 

903 

890 

929 

654 

818 

1,020 

1,020 

942 

866 

1,070 

1,010 

968 

1,560 
1,610 
1,550 
1,480 
1,070 

1,280 
1,110 
1,060 
1,110 
1,160 

1,100 
734 
994 
1,120 
1,030 
1.330 

1,020 
929 
772 
830 
842 

1,010 
1,010 
1,070 
758 
1,060 

1,120 

1,100 

1,060 

991 

942 

666 

1.(00 

'WR 

SSI 

942 

916 

74( 

1.010 

994 

loV.'.y.'.'. 
11 

12 

13 

14 

16 

554 
1,050 

955 
1,010 
1,180 
1,120 
1,150 

909 

1,120 
l.OSO 

su 

96S 
916 

Note.— Daily  discharge  computed  from  a  rating  curve  well  defined  between  630  and  7,730  second-feet 
(gage  helgbts  2.1  to  5.7  feet). 

Monthly  discharge  of  Red  Cedar  River  at  Menomonie,  Wis.,  for  the  year  ending 

Sept.  SOy  191S. 
[Drainage  area,  1310  square  miles.) 


Month. 


Discharge  in  second-feet 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mUe. 


Run-off 
(depth  in 

tDCMSOn 

drainage 
ana). 


Aoco- 

T9CJ. 


May  0-31... 

June 

July 

AUglLSt 

September. 


8,110 
1,550 
8,300 
1,120 
1,120 


664 

630 
720 
666 
664 


1,710 

1,010 

1,460 

915 

925 


a945 
.658 

.807 
.606 
.611 


0.81 
.62 
.93 
.68 
.67 


ZUMBRO   RIYEB   AT  ZUMBRO  FALLS,   MINN. 

Location. — At  the  highway  bridge  at  Zumbro  Falls,  about  8  miles  below  mouth  of 
South  Branch. 

Records  available.— June  8,  1909,  to  September  30,  1913. 

Drainage  area. — 1,120  square  miles. 

Oage. — Chain  gage  attached  to  bridge;  read  twice  daily  to  hundredths.  Limits  of 
use:  Hundredths  below  5.0,  half-tenths  from  5.0  to  6.5,  and  tenths  above  6.5  feet 

Channel  and  control. — Slightly  shifting. 

Discharge  measurements. — Made  from  bridge. 

Winter  flow. — For  a  short  time  during  and  following  an  extremely  cold  period,  ice 
forming  below  the  gage  causes  backwater.  The  river  is  fed,  however,  by  springs 
in  the  vicinity  of  the  gage  and  the  warmer  water  gradually  wears  away  the  ice. 
Gage  is  read  daily  during  the  winter  and  close  inspection  of  gage  heights  and  temper- 
ature records  furnish  basis  for  necessary  corrections  to  estimates  of  daily  dischaige. 

Maximum  flow. — ^The  high  water  of  June,  1908,  is  marked  by  a  spike  in  a  telegraph 
pole  near  the  railroad  station  at  Zumbro  Falls.  This  spike  is  26.7  feet  above  the 
datum  of  the  gage.  The  high  water  of  April,  1888,  reached  a  stage  of  approxi- 
mately 29.7,  as  shown  by  a  mark  not  so  well  defined  as  that  of  the  flood  of  1906. 

Regulation.— The  effect  of  slight  artificial  r^;ulation  at  the  small  power  plants  above 
Zumbro  Falls  is  not  observable  at  the  gage. 

Discharge  measvremerUs  of  Zumbro  River  at  Zumbro  Falls  y  Minn.,  during  the  year  ending 

Sept.  SOy  191S. 


Date. 

Made  by— 

Gage 
height 

Dis- 
charge. 

Date. 

Made  by- 

A 

Di9- 
diarge^ 

Feb.     7 

8.  B.  SouW 

FeH. 
4.86 
6.12 
6.12 

Sec.-fU 

a  124 

586 

676 

June  26 

Sept  26 

26 

Hoyt  A  Peterson 

S  B  Sonl^ 

FuL 

laio 

6.01 
6.01 

^2,990 

Apr.    1 

W.  a.  Hoyt 

pr.     ^ 

do 

do 

196 

a  About  one-fourth  ice  cover  at  gage;  very  little  Ice  at  oontroL    ^  Measurement  made  by  surface  method. 
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DaUy  gage  height^  in  feet,  ofZumbro  River  at  Zumbro  Falls,  Minn.,  for  the  year  endiing 

Sept,  SO,  1913. 
[A.  H.  Sugg,  observer.) 


D«y. 

Oct 

Nov. 

Dec 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

4.96 
4.96 
4.90 
4.90 
4.94 

4.92 
4.80 
4.05 
4.80 
4.04 

4.06 
6.  OS 
6.2 
6.2 
6.2 

6.15 

5.1 

5.1 

5.1 

5.05 

5.06 
5.05 
6.05 
5.0 
6.0 

6.0 
5.06 
5.0 
5.0 
6.0 
5.0 

5.0 

4.90 

6.0 

4.90 

4.90 

4.96 
4.90 
4.90 
4.90 
4.96 

4.96 
6.0 
5.15 
5.35 
6.4 

6.25 

6.2 

6.15 

5.2 

6.1 

6.1 

6.1 

6.1 

6.06 

6.0 

6.0 
6.0 
6.05 
6.0 
4.96 

5.1 

6.1 

6.0 

5.06 

6.1 

6.15 
4.96 

"ids' 

6.0 

"*5.'4** 
5.2 
6.06 

5.0 
5.0 
4.90 
6.0 
4.96 

^li 

4.75 
4.86 
4.06 
5.0 

4.06 
4.02 
4.01 
4.05 
4.85 
4.99 

4.90 
4.90 
4.85 
4.85 
4.80 

4.80 
4.86 
4.90 
4.90 
4.85 

4.85 
4.85 
4.85 
4.85 
4.85 

4.85 
4.90 
4.90 
4.00 
4.05 

4.90 
4.90 
4.90 
4.00 
4.00 

4.90 
4.90 
4.90 
4.90 
4.06 
6.1 

6.0 

4.90 

4.90 

4.90 

4.00 

4.90 
4.90 
4.90 
4.90 
4.00 

5.0 

5.0 

4.80 

4.80 

4.90 

4.90 

4.90 

6.1 

5.45 

6.2 

5.1 

4.80 

4.85 

4.00 

6.0 

5.0 
4.  OS 
4.90 

4.90 

'i'so* 

4.86 
4.80 

4.90 
4.80 
4.02 
7.8 
11.2 

11.0 

0.6 

8.2 
10.6 

8.7 

7.5 
6.4 
6.2 
6.9 
6.8 

6.2 

5.7 

5.0 
12.4 
10.4 

ao 

6.8 
6.5 
6.6 
6.5 
6.3 

6.2 
6.9 
7.6 
6.9 
6.4 

6.06 

6.85 

5.75 

6.7 

6.7 

6.75 
6.2 
6.6 
6.3 
6.0 

6.8 

5.7 

5.6 

6.56 

5.45 

5.45 

6.5 

5.4 

5.4 

6.4 

6.4 

6.3 

5.35 

6.3 

6.25 

6.2 

6.2 

6.26 

6.3 

6.36 

5.35 

5.3 

6.25 

5.2 

5.2 

6.15 

5.15 

5.2 

6.2 

6.5 

6.0 

6.3 

6.6 

6.45 

6.25 

6.5 
6.6 
6.4 
6.1 
6.0 

5.8 
5.7 
5.7 
5.6 
6.5 
5.4 

5.3 
5.3 
5.2 
6.2 
6.2 

5.15 

5.15 

5.1 

5.0 

6.0 

4.06 

4.98 

5.0 

4.96 

4.88 

4.81 
4.H2 
4.81 
4.80 
6.0 

4.06 

4.95 

4.04 

5.1 

9.7 

9.7 
7.0 
7.0 
6.3 
5.85 

5.75 

5.6 

5.6 

6.75 

6.e 

6.6 
6.15 
5.8 
5.6 
5.5 

6.5 

5.55 

6.6 

5.65 

5.8 

6.6 

6.4 

5.36 

5.3 

6.2 

6.2 

6.2 

6.1 

6.15 

6.1 

6.1 
5.0 
6.0 
5.6 
5.7 
5.5 

5.25 

6.15 

6.1 

5.05 

5.0 

4.00 

5.0 

4.96 

5.0 

6.05 

6.4 

5.35 

6.3 

6.2 

5.1 

5.06 
5.0 
4.96 
5.0 
6.0 

6.4 

6.05 

5.0 

5.0 

4.90 

4.96 
4.99 
4.96 
4.90 
4.95 
4.90 

4.88 

2 

4.90 

8 

4.92 

4 

4.91 

5 

4.86 

8 

4.80 

7 

4.80 

8 

4.80 

9 

4.85 

10 

4.85 

11 

4.02 

12 

4.84 

13 

4.86 

14 

4.86 

15 

4.70 

16 

4.78 

17 

4.80 

18 

4.81 

19 

6.0 

20 

5.0 

21 

4.90 

22 

4.84 

23 

4.86 

24 

4.04 

25 

6.0 

26 

4.98 

27 

4.96 

28 

4.04 

29 

4.04 

30 

4.92 

31 

NoTK.— Disdiarge  relation  probably  affected  by  ice  about  Dec.  4-15,  Jan.  7  to  Feb.  14,  and  Feb.  23  to 
Mar.  8. 

Daxig  diicharge,  in  $econd-/eet,  of  Zumbro  River  at  Zumbro  Falls,  Minn.,  for  the  year 

ending  Sept.  SO,  191S. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept, 

1 

186 
186 
183 
172 
170 

176 
170 
181 
170 
179 

183 
200 
232 
232 
232 

221 
210 
210 
210 
200 

200 
200 
200 
190 
190 

100 
200 
190 
100 
190 
100 

190 

188 
190 
188 
188 

181 
188 
183 
188 
186 

186 
190 
221 
260 
282 

244 
232 
221 
232 
210 

210 
210 
210 
200 
190 

100 
190 
200 

100 
186 

210 
210 
190 

164 
164 
156 
156 
150 

150 

612 
030 
1,240 
030 
696 

650 
471 
433 
414 
414 

433 
612 
742 
654 
530 

452 
414 
378 
360 
325 

325 
342 
306 

308 
308 

308 
276 
292 
276 
261 

246 
246 
261 
276 
292 

202 
276 
261 
246 
246 

232 
232 
246 
246 
342 

490 
654 

788 
720 
633 

742 
788 
698 
570 
490 

452 
414 
414 
378 
342 
308 

276 
276 
246 
246 
246 

232 
232 
218 
193 
193 

185 
1S9 
193 
185 
169 
158 
159 
158 
156 
193 

185 
182 
180 
218 
2,620 

2,620 

1,460 

980 

654 

471 

433 
378 
342 
433 
612 

788 
591 
452 
378 
342 

342 

360 
378 
306 
452 

342 
308 
292 
276 
246 

246 
246 
218 
232 
218 

218 
193 
193 
378 
414 
342 

261 
232 
218 
206 
193 

191 
193 
189 
193 
206 
308 
292 
276 
246 
218 

206 
193 
189 
193 
193 
308 
206 
193 
193 
191 

189 
191 
185 
172 
182 
172 

160 

2 p. 



172 

3 

176 

4 

174 

5 

166 

6 

156 

7 

156 

8 

156 

9 

1,400 
3,770 

3,610 
2,4S0 
1,640 
3,300 
1,940 

1,240 
608 
612 
030 

882 

612 

414 

400 

4,730 

3,140 

1,520 

882 
•742 
788 
742 
654 

164 

10 

164 

11 

176 

12 

162 

13 

164 

14 

164 

15 

164 

164 
164 
206 
308 
232 

206 
150 

155 

16 

190 
190 
188 
100 
183 
140 
140 
166 
181 
190 

183 
176 
174 
181 
164 
188 

154 

17 

156 

18 

158 

19 

193 

20 

193 

21 

171 

22 

162 

23 

166 

24 

180 

25 

103 

26 

180 

27 

180 

28 

180 

29 

180 

30 

176 

81 

NoTB.— Dafly  discharge  Oct.  1  to  Dec.  31  computed  from  a  fairlv  well  defined  rating  curve.  Daily  dis- 
€ham  Mar.  0  to  Sept.  30  computed  from  a  rating  curve  well  definea  between  156  and  3,610  second-feet  (gage 
bei^to  4.8  and  11:0  feet).  Disdiarge  estimated,  because  of  ice,  from  gage  heights,  observer's  notes,  db- 
charge  mMBurements,  and  climatic  records  as  follows:  Dec.  4-15, 185  second-feet:  Jan.  7-31, 140  seoond-feet; 
Feb.  1-14«  127  swond-Ceet;  Feb.  2»-26, 130  seoond-feet;  and  Mar.  1-6, 160  second-ftet. 
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SURFACE  WATER  SUPPLY,  1913,  PART  V. 


Monthly  diicharge  of  ZumJbro  River  at  Zumhro  FalU,  Minn.  ^  for  the  yean  ending  Sept. 

SO,  191t-lS. 

[Dndnage  ana,  1,120  square  mOm.] 


Dfacharge  in  aeoood-feet. 

Run^iff 

drainage 
area). 

Mooth. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Acco- 

ricy. 

1912. 
October 

8,340 

'520 

8,840 

147 
200 
202 

1,500 
'350 
673 
245 
242 
993 

1,200 
'846 
294 
303 
241 
198 

1.34 
.312 
.512 
.219 
.216 
.887 

L07 
.755 
.262 
.271 
.215 
.177 

L54 
.35 
.SO 
.25 
.23 

L02 

B 

Novamber        

A. 

December 

B. 

Januftiy . . ... 

C. 

February 

260 
6,200 

6,860 
442 
462 
442 
232 

232 
221 
566 

825 
210 
200 
190 
176 

B. 

March 

A. 

ApriL 

1.19    A. 

iffir::::;:::::::::::::::. ::::::. ::::::: 

.87 
.29 
.31 
.25 
.20 

A. 

June.  .  .  .  r  r  , 

A. 

July 

A. 

August 

A. 

September 

A. 

The  year 

8,840 

585 

.522 

7.09 

1013. 
October 

332 
282 

170 
181 

195 
204 
183 
143 
149 
1,240 
'487 
414 
456 
356 
212 
170 

.174 
.182 
.163 
.128 
.133 
1.11 
.435 
.370 
.407 
.318 
.189 
.152 

.20 
.20 
.19 
.15 
.14 
L28 
.49 
.43 
.45 
.37 
.22 
.17 

A 

November 

A, 

December 

B, 

January r . ,-, 

C. 

Fehriiary ..... , ,    t  t 

308 
4,730 
1,240 

788 

2,620 

'788 

308 

192 

C 

March 

B. 

Aprfl. 

261 
232 
156 
193 
172 
154 

A. 

mSv,..!.... ......:.:::: 

A. 

June 

B. 

July 

A. 

AugtBt 

A. 

September 

A. 

The  year 

4,780 

353 

.315 

4.29 

Note.— Estimates  of  ''Discharge  fai  second-feet  per  square  mile"  and  "Run-off  (depth  in  inches)"  far 
1012  supersede  those  published  in  Water-Supplv  Paper  325.  which  were  computed  from  an  erroneoos 
yalue  of  the  drainaKe  area.  Estimates  for  October,  Novemoer,  and  Deoember,  1011,  are  republislied  to 
complete  the  data  for  the  climatic  year. 

SOUTH   BRANCH  OF  ZUMBRO  RIVER   NEAR   ZUMBRO  FALLS,   MINN. 

Location.— In  sec.  22,  T.  109  N.,  R.  14  W.,  at  the  Woodville  Bridge,  IJ  miles  above 

mouth  of  river,  6  miles  below  mouth  of  Middle  Branch. 
Records  available.— June  16,  1911,  to  September  30,  1913. 
Drainage  area. — 821  square  miles. 
Oage. — Chain  gage  attached  to  bridge;  read  morning  and  evening  to  quarter-tenths 

Limits  of  use:  Hundredths  below  2.5,  half-tenths  from  2.5  to  3.5,  and  tenths  above 

3.5  feet. 
Channel  and  control. — Well-defined  riffie  a  short  distance  below  gage;  channel 

practically  permanent. 
Discharge  measurements. — Made  from  highway  bridge. 
Winter  flow. — River  freezes  over  in  vicinity  of  gage,  but  rapids  below  remain  partly 

open,  BO  that  backwater  e£fect  is  small.    Discharge  measurements  are  made  to 

aid  in  making  estimates  for  the  winter  period. 
Begtilation.— Flow  at  gage  not  noticeably  affected  by  operation  of  small  power  plants 

above. 
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Discharge  meaguremenU  of  South  Branch  of  Zumbro  River  near  Zumhro  FalU,  Minn., 
awring  the  year  ending  Sept,  SO,  19 IS, 


Date. 

Kadeby— 

Gace 
beigfat. 

Dis- 
charge. 

Date. 

Madeby- 

beig?t. 

Dis- 
obarge. 

Feb.    6 

8.  B.Soul^ 

Feet. 
2.14 
Z67 

8ee.-ft. 
a82 
363 

June  25 
Sept.  25 

B.  J.  PeteraoQ. 

Feet. 

7.18 
2.00 

See.-ft. 
6  3.500 

Apr.    2 

W.  G.  Hovt 

8.  B.SouM 

136 

a  Almost  completely  frozen  over  at  control, 
b  Velocity  determined  by  surface  method. 

Daily  gage  height,  infect,  of  South  Branch  of  Zumbro  River  near  Zumbro  FalU,  Minn,, 
for  the  year  ending  Sept.  SO,  191S. 

(W.  M.  Whipple,  observer.] 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

Jmie. 

July. 

Aug. 

Sept. 

1 

1.96 
1.96 
1.99 
1.94 
1.94 

1.99 
2.01 
1.96 
1.99 
1.90 

L96 
2.06 
Z19 
2.14 
2.09 

2.08 
2.09 
2.06 
2.01 
XOl 

X04 
2.01 
2.01 
2.01 
1.98 

1.90 
2.00 
1.90 
2.01 
L99 
1.96 

1.99 
1.90 
1.99 
1.99 
1.96 

L94 
L96 
1.94 
L96 
L94 

L94 
1.99 
2.06 
2.19 
2.14 

2.14 
2.00 
2.04 
2.05 
2.06 

2.01 
2.01 
Z04 
2.01 
1.99 

1.99 
1.99 
2.01 
L96 
XOO 

XOl 
ZOO 
2.09 
Z04 
ZOl 

2.04 
2.04 
1.09 
2.01 
2.01 

Z02 
1.94 
1.91 
1.96 
1.90 

in 

1.96 
1.90 
1.05 

1.82 
1.91 
1.94 
1.92 
1.96 

L91 
1.94 

Lse 

1.84 
1.86 
1.91 

L94 
1.80 
1.84 
L86 
1.80 

1.86 
1.84 
L85 

2.76 

2.7 

2.95 

3.06 

Z85 

2.65 
Z48 
2.34 
2.13 
ZIO 

Z48 

Z7 

Z9 

2.8 

2.55 

2.45 
2.38 
2.33 
2.28 
X23 

2.19 
2.19 
2.23 
2.19 
2.19 

2.19 
2.19 
2.19 
Z22 
2L22 

2.18 
2.19 
2.18 
2.18 
2.21 

Z18 
2.18 
Z18 
2.16 
2.12 

2.13 
2.09 
2.08 
2.06 
2.41 

X65 
2.0 
3.05 
2.8 
2.7 

X95 
3.05 
2.85 
2.65 
2.55 

X45 
2.41 
2.36 
2.31 
2.27 
2.27 

2.25 
Z16 
2.14 
Zll 
Z13 

2.09 
2.06 
2lOO 
1.98 
1.99 

LOS 
2.00 
Z03 
2.03 
1.98 

1.93 
L05 
1.95 
1.95 
1.97 

2.04 
1.98 
1.95 
Z43 
6.1 

5.8 

4.2 

3.4 

Z85 

2.65 

2.55 
2.38 
2.31 
2.42 
Z6 

3.2 

2.S 

2l55 

Z38 

2.28 

Z25 
2.32 
Z36 
X6 
2L65 

2.31 
2.26 
2.19 
2.14 
2.10 

Zll 
ZOO 
ZOO 
Z06 
Z05 

ZOO 
ZOO 
Z02 
Z85 
Z44 
Z35 

Z18 
Zll 
ZOO 
Z(M 
ZOO 

ZOl 
ZOl 
Z06 
ZOO 
Z20 

Z35 
Z24 
Z19 
Z14 
ZIO 

ZOO 
Z05 
Z02 
Z02 
2.01 

Z24 
Z04 
ZOl 
ZOO 
L99 

1.90 
ZOl 
1.95 
L96 
L95 
L91 

1.92 

2 

1.90 

3 

L96 

4 

1.96 

5 

L94 

« 

2L15 

2.12 

1.96 

7 

1.96 

8 

3.7 
7.2 
6.5 

6.6 
6.4 
4.7 
5.6 
4.8 

3.3 

X9 

2.85 

3.15 

8.1 

2.65 

X49 

X38 

&2 

6.2 

4.2 

3.3 

3.1 

8.0 

2.95 

Z8 

1.94 

9 

1.90 

10 

1.96 

11 

L90 

12 

1.96 

13 

Z2 

1.99 

14 

1.94 

15 

1.91 

16 

X25 

1.01 

17 

1.91 

W 

1.91 

19 

1.96 

20 

ZOl 

21 

X28 

1.96 

23 

L94 

23 

2.1 

1.90 

24 

Z04 

25 

Z04 

20 

ZOl 

27 

Z15 

ZOl 

28 

ZOl 

29 

1.96 

30 

2.12 

LOO 

31 

Note.— Discbarge  relation  probably  aflected  by  ice  about  Jan.  9  to  Mar.  9. 
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Daily  discharge,  in  $econd-feet,  of  South  Braru^  of  ZwmJbro  River  near  Zumbro  Falli 
Minn,,  for  the  year  ending  Sept,  SO,  191S. 


Day. 


Oct, 


Nov. 


Deo. 


Jan. 


Feb. 


Kar. 


Apr. 


Itoy. 


June. 


July. 


Aug. 


Sept. 


1 
2 
3 
4 
5 

6 
7 
8. 
9 
10. 

11 
12 
13 
14 
15. 

16 
17. 

18. 
19. 
20 

21. 
22. 
23 
24 
25 

26. 
27. 
28. 
29, 
30. 
31 


103 
103 
112 
96 
96 

112 
118 
103 
112 
112 

103 
135 
180 
162 
145 

141 
145 
135 
118 
118 

128 
118 
118 
118 
109 

112 
115 
112 
118 
112 
103 


112 
112 
112 
112 
103 

96 
103 

96 
103 

96 

96 
112 
141 
180 
162 

162 
145 
128 
132 
135 

118 
118 
128 
118 
112 

112 
112 
118 
103 
115 


118 
135 
145 
128 
118 

128 
128 
112 
118 
118 

123 
96 
87 
103 
112 

103 
112 
103 
112 
100 

66 
87 
96 
90 
103 

87 
96 
82 
71 
75 


2,940 

3,080 
1,960 
1,440 
2,130 
1,510 

640 
462 
441 
572 
550 

358 

293 

250 

4,500 

2,670 

1,130 
640 
650 
505 
484 
420 


899 
878 
484 
528 
441 

858 
289 
235 
158 
148 

289 
878 
462 
429 
817 

278 
250 
231 
213 
194 

180 
180 
194 
180 
180 

180 
180 
180 
190 
190 


176 
180 
176 
176 
187 

176 
176 
176 
160 
155 

158 
145 
141 
135 
262 

358 
462 
528 
420 
378 

484 
528 
441 
358 
317 

278 
262 
243 
224 
209 
209 


902 
160 
163 
15S 
158 

145 
135 
115 
109 
112 

100 
115 
125 
125 
100 


100 
100 
100 
106 

128 
109 
100 
270 
2,580 

2,310 

1,130 

090 

441 

358 


817 
250 
234 
366 
887 

605 
430 
317 
250 
218 

202 
228 
243 
207 
817 

224 
205 
180 
162 
148 

152 
145 
135 
133 
132 

135 
135 
122 
441 
274 
239 


176 
153 
135 
138 
135 

118 
118 
141 
135 
183 

230 

198 
180 
162 
148 

135 
132 
122 
122 
118 

108 
128 
118 
115 
112 

112 
118 
100 
103 
100 
87 


00 

111 

101 
100 
06 

100 
101 

01 
113 
108 

113 
lOB 
113 

06 
87 

87 
87 
87 
100 
U8 

108 
06 
112 
128 
138 

lis 

118 

lis 

IQi 
112 


Note.— Discharge  interpolated  for  days  when  gase  was  not  read.  Daily  discharge  oompated  from  a 
rating  curve  well  defined  between  62  and  3,890  second-feet  (gage  heights  1.8  and  7.5  leet).  Above  discharge 
of  3,800  second-feet  (gage  height  7.5  feet)  the  rating  curve  is  an  extension  and  is  subject  to  an  error  of  aboot 
10  per  cent  at  a  discharge  of  6,49Q  second-feet  (gage  height  10  feet).  Discharge  estimated,  because  of  ioe. 
from  gage  heights,  observer's  notes,  discharge  measurements,  climatio  records,  and  dischane  of  adiaoeni 
drainage  areas,  as  follows:  Jan.  0^1, 80  second-feet;  Feb.  1-28, 90  seoond-feet;  and  Mar.  1-0, 500  8ecaDd4Mt. 

Monthly  discharge  of  South  Branch  of  Zumbro  River  near  Zumbro  Falls ,  Minn. ,  for  th» 

year  ending  Sept,  30,  1913. 

[Drainage  area,  821  square  miles.] 


Discharge  ta  second-feet 

Run-oir 

drafaiage 
area). 

Month. 

Minimum. 

Mean. 

Per 

square 
mile. 

AcctK 
racy. 

October 

180 
180 
145 

96 
96 
66 

120 
120 
104 

79.5 

90 
1,090 
276 
267 
355 
240 
138 
106 

0.146 
.146 
.127 
.007 
.110 

1.35 
.336 
.325 
.432 
.292 
.168 
.129 

a  17 
.16 
.15 
.11 
.11 

1.44 
.37 
.J7 
.48 
.34 
.19 
.14 

B. 

November 

B. 

DdcembBr              ••  •.••••• 

c 

January 

a 

February        .  .,,,■, »-n -- 

c. 

March 

4,590 
528 
528 

2,580 
595 
239 
128 

c. 

April 

148 
135 
93 
122 

87 
87 

A. 

iiSy::....:: 

A. 

June 

B. 

July 

A. 

August 

B. 

September 

C 

The  year 

4,590 

246 

.300 

4.03 
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BOOT  BIVEB  NEAB  HOUSTON,  MINN. 

Location.— In  eec.  34,  T.  104  N.,  R.  6  W.,  at  highway  bridge  1  mile  eaat  of  Houston 
and  1  mile  above  mouth  of  South  Root  River,  which  is  ordinarily  a  relatively 
insignificant  stream,  but  during  heavy  rains  floods  considerable  area. 

Beoorda  available.— May  28, 1909,  to  September  30,  1913. 

Drainage  area.— 1,560  square  miles. 

Oage.— Vertical  staff,  read  morning  and  evening  to  quarter-tenths.  Limits  of  use: 
Half-tenths  below  and  tenths  above  1.5  feet. 

Channel  and  eontroL — No  well-defined  control;  channel  is  shifting,  scouring  out 
during  floods  and  gradually  filling  in  afterwards;  nearly  permanent  at  low  stages. 

Discharge  meaaurementB. — ^Made  from  bridge. 

Winter  flow. — Gage  readings  discontinued  during  ice  period  of  1913;  flow  estimated 
from  that  of  North  Branch  Root  near  Lanesboro,  there  being  a  well-defined  open- 
water  relation  between  these  stations. 

Regulation. — No  dam  below  station;  nearest  dam  above  is  at  Rushford.  As  the 
flow  is  ample  at  all  times  for  the  power  generated  at  that  point  it  is  not  held  back 
during  certain  parts  of  the  day,  and  thus  the  dam  has  no  influence  on  the  gage 
heights  at  Houston. 

Accuracy. — ^Estimates  of  discharge  for  flood  stages  above  8.9  feet  in  1911,  as  published 
in  Water-Supply  Paper  305,  are  too  low  on  account  of  an  erroneous  extension  of  the 
rating  curve  above  8.9  feet.  The  high- water  section  of  the  rating  curve,  based  on 
discharge  measurements  made  Jime  28  and  29, 1914,  at  gage  heights  9.80  and  6.98  feet 
gives  the  same  discharge  as  the  rating  curve  used  for  1911  at  about  gage  height  8.9 
feet.  At  gage  height  10.0  feet  the  new  curve  gives  a  discharge  about  44  per  cent 
larger  than  that  given  by  the  rating  curve  for  1911.  Maximum  gage  height,  10.8 
feet,  occurred  on  August  14,  1911,  discharge  about  15,200  second-feet.  Because 
of  shifting  channel  the  results  can  not  be  considered  better  than  Mr. 

Discharge  meaturemenU  of  Root  River  near  Houston,  Minn,,  during  the  year  ending 

Sept,  SO,  191S, 


Date. 

Madeby- 

Qase 
height. 

Dis- 
charge. 

Date. 

Madeby- 

hei^L 

Dis- 
charge. 

Mar.  31 

S.  B.Soolfi 

Feet. 

3.28 

1.88 

Sec.-ft. 

1,060 

552 

Sept.  24 

B.  J.  PeteraoD 

Feet. 
1.20 

Sec.-fi. 
296 

Jane  28 

do 

91388"— W8P  355— 15 
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Daily  gage  height ^  infeety  of  Root  River  near  HoustoUf  Minn,  y  far  the  year  ending 

Sept.  SO,  191S. 
{Olaf  Larson,  olMervM*.) 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

L4 
1.4 
L8 
L8 
L8 

L8 
L8 
L3 
1.8 
1.3 

1.3 
1.8 
L9 
1.8 
L7 

L6 
1.6 
1.6 
L4 
1.6 

1.6 
1.6 
1.4 
L4 
L4 

1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

L4 
L4 
L4 
L4 
L4 

L4 
L4 
L4 
L4 
LS 

1.4 
L4 
1.6 
1.6 
1.6 

1.6 
1.6 
L4 
1.4 
1.4 

1.4 
L6 
L4 
L4 
L4 

1.4 
1.4 
1.2 
1.3 
L3 

L4 
L7 
L6 
L6 
L6 

1.6 
L3 
1.4 

2.8 

8.0 
2.8 
3.0 
8.2 
2.9 

2.6 
2.6 
2.4 
2.2 
2.3 

2.3 
2.5 
2.7 
2.6 
2.4 

2.2 
2.1 
2.0 
1.9 
L8 

L8 

1.8 

L4 
1.4 
1.4 
1.6 
L6 

1.6 
1.4 
1.4 
L4 
1.4 

1.4 
1.4 
1.3 
1.6 
L7 

1.7 
2.0 
2.8 
2.2 
2.4 

2.7 
2.6 
2.6 
2.4 
2.2 

2.1 
2.1 
2.1 
1.9 
1.8 
1.7 

L7 
L6 
1.6 
L6 
L4 

L4 
1.4 
L4 
L4 
1.3 

1.3 
1.3 
L2 
L2 
L3 

L2 
1.2 
1.2 
1.2 
L7 

L6 
1.4 
1.3 
1.3 
2.1 

1.4 
L6 
1.9 
1.7 
1.6 

1.4 
1.3 
L3 
4.1 
3.7 

2.4 

1.9 
1.7 
1.5 
L4 

L6 
2.1 
2,0 
3.4 
2.9 

2.0 
1.7 
L6 
1.6 
1.5 

1.4 
L4 
1.4 
1.4 
1.3 

1.3 
1.4 
L3 
2.5 
3.4 
2.2 

1.8 
1.7 
L6 
1.5 
L4 

1.4 
1.3 
1.3 
1.5 
2.6 

2.1 
2.0 

l!2 

1.3 

2 

1.3 

8 

1.1 

4 

L3 

5 

L3 

6 

1.2 

7 

L2 

8 

L2 

9 

L3 

10 

1.2 

11 

L2 

12 

L2 

13 

1.2 

14 

1.3 

IS 

LJ 

16 

L2 

17 

1.2 

18 

1.2 

19 

1.2 

20 

Le 

21 

L3 

22 

....... 

3.6 
8.1 
8.8 
9.0 

6.3 
4.1 
3.4 
3.8 
3.7 
3.3 

1.2 

23 

1.2 

24 

1.2 

26 

1.4 

26 

1.4 

27 

L4 

28 

1.3 

29 

1.2 

ao 

1.4 

81 

Note.— Diacharge  relation  affected  by  loe  about  Dec.  9, 1912,  to  Mar.  22, 1913. 

Daily  diacharge,  in  second-feet,  of  Root  River  near  Houston,  Minn.,  for  the  year  ending 

Sept.  SO,  191S. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept, 

1 

405 
405 
380 
380 
380 

380 
380 
380 
380 
380 

380 
609 
637 
609 
482 

456 
430 
430 
405 
430 

430 
430 
405 
406 
405 

405 
405 
405 
405 
406 
405 

406 
405 
405 
405 
405 

m 

405 
405 
405 
380 

405 
405 
456 
430 
456 

466 
430 
405 
405 
405 

406 
430 
405 
405 
405 

405 
405 
356 
380 
380 

405 
482 
430 
430 
430 

466 
380 
405 

980 
851 
930 
1,010 
890 

776 
739 
703 
632 
667 

667 
739 
813 
739 
703 

632 
698 
666 
637 
609 

609 
609 
482 
482 
466 

456 
456 
430 
430 
430 



405 
406 
405 
456 
430 

430 
405 
406 
406 
405 

406 
406 
880 
430 
482 

482 
666 
667 
632 
703 

813 
776 
739 
703 
632 

596 
598 
668 
537 
609 
482 

482 
456 
430 
430 
405 

405 
405 
405 
405 
880 

380 
380 
356 
356 
380 

356 
356 
356 
356 
482 

456 
405 
380 
380 
698 

405 
430 
637 
482 
430 

405 

380 

380 

1.440 

1,230 

703 
637 
482 
430 
405 

456 
596 
666 
1,100 
890 

666 

494 
462 
459 
428 

396 
396 
396 
393 
366 

363 
390 
360 
770 
1,180 
646 

507 
471 
440 
410 
379 

879 
350 
350 
404 
791 

606 
557 
459 
428 
386 

396 
383 
366 

366 
363 

419 
360 
334 
360 
332 

333 
330 
330 
305 
303 
327 

3ii 

2 

z& 

3 

335 

4 

322 

6 

SS 

6 

2K 

7 

296 

8 

S9S 

9 

2M 

10 

2M 

11 

» 

12 

3S 

13 

W 

14 

30 

15 

290 

16 

30 

17 

3S6 

18 

385 

19  . 

385 

20 

3$o 

21 

305 

22 

2S 

23 

970 
5,840 
6,090 

2,200 
1,440 
1,100 
1,280 
1,230 
1,060 

383 

24 

39 

25 

.  .     .. 

sn 

26 

327 

27 

327 

28 

3B 

29 

^ 

30 

3Z7 

31 

NoTX.— Daily  discharge  Oct.  1. 1912,  to  July  16, 1913,  computed  from  a  well-defined  rating  curve.  Da<y 
discharge  Sept.  24-30  computed  from  a  rating  curve  well  defined  between  888  and  10,600  second-feet  (sare 
heights  3.0  and  10.0  feet)  and  fairly  weU  d^ned  below  843  second-feet  (gage  height  2.9  feet).  Indfteet 
method  used  from  July  17  to  Sept.  23.  Discharge  estimated,  because  of  ice,  from  dlmatio  records  aad 
open-water  relation  between  flow  of  North  Branch  of  Root  River  near  Lanesboro  and  of  Root  River  mu 
Jlouslon.  as  follows:  Dec.  9-31, 1912, 285  second-feet;  Jan.  1-31, 240  second-feet;  Feb.  1-28, 250  seoood^Ml; 
Mar.  1-10, 1480  second-feet;  and  Mar.  11-22, 1,930  second-feet. 
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Monthly  diadktrge  of  Root  River  near  Houston^  Minn.  ^  for  the  year  ending  Sept,  SO,  191S, 
[Drainage  area,  1,560  square  miles.] 


DJachaige  in  seoond-feet. 

Run-ofl 
(depth  fai 
inches  on 
drainage 
arta). 

Month. 

Iffaxtnmm. 

Juolmum* 

Mean. 

Per 
square 
mile. 

Accu 
racy. 

October 

637 
45ft 

380 
850 

417 
408 
322 
240 
250 
1,910 
042 
525 
415 
583 
404 
304 

0.207 
.282 
.200 
.154 
.160 

1.22 
.412 
.337 
.200 
.374 
.259 
.195 

a  31 
.29 
.24 
.18 
.17 

L41 
.40 
.39 
.30 
.43 
.30 
.22 

B. 

NoV^YTlbfT                                       

B. 

December 

D. 

January 

D. 

February 

D. 

iftrnh 

0,090 
1,010 
813 
508 
1,440 
791 
385 

D. 

April 

430 
380 
350 
300 
303 
281 

B. 

iSy^  ....  ...  

B. 

w ::::::::::::::::;::::..:....:"!:! 

B. 

My 

B. 

C. 

September 

B. 

The  year 

0,090 

538 

.345 

4.70 

NOBTH  BRANCH  OF  ROOT  RIVER  NEAR  LANESBORO,  MINN. 

Locatioxi.— In  sec.  6,  T.  103  N.,  R.  9  W.,  in  Fillmore  County,  at  fint  highway  bridge 
1  mile  above  junction  of  North  and  South  branches,  2  miles  north  of  Lanesboro 
and  about  5  miles  below  a  small  creek  that  enters  from  the  west. 

Records  available.— March  9,  1910,  to  September  30,  1913. 

Drainage  area. — 647  square  miles. 

Gage. — Chain  gage;  read  morning  and  evening  to  quarter-tenths.  Limit  of  uses: 
Hundredths  below  2.5,  half-tenths  from  2.5  to  4.0,  and  tenths  above  4.0  feet. 

Channel  and  control. — Practically  permanent.  As  there  is  more  than  10  feet  bXL 
between  the  station  and  the  mouth  of  the  South  Branch  backwater  from  that 
stream  is  improbable.  One  thousand  feet  back  from  the  right  bank  is  an  old 
channel  through  which  the  river  formerly  flowed.  At  a  stage  of  6  feet  the  flow 
commences  through  this  old  channel.  At  extreme  flood  stage  the  right  bank  is 
overflowed  for  a  width  of  one-fourth  mile. 

Diaeharg^e  measurementB. — ^Made  from  the  bridge.  At  extreme  flood  stages  meas- 
urements can  be  made  from  the  railroad  bridge  just  above  the  junction  with 
South  Blanch. 

Winter  flow. — Determined  by  measurements.    Discharge  relation  affected  by  ice. 

Accuracy. — Information  obtained  since  the  preparation  of  estimates  of  discharge  for 
1912  indicates  that  the  rating  curve  used  for  the  year  ending  September  30,  1913, 
should  also  have  been  used  from  May  26  to  December  8,  1912.  Estimates  of  dis- 
charge as  computed  from  the  revised  rating  curve  are  about  6  per  cent  larger  at 
gage  height  2  feet  and  about  5  per  cent  smaller  at  gage  height  3  feet  than  those 
published  in  Water-Supply  Paper  325  for  period  subsequent  to  May  26,  1912. 
Conditions  at  this  station  are  favorable  for  accurate  results;  estimates  should  be 
reliable. 

Discharge  meaturements  of  North  Branch  of  Root  River  near  Lanesboro j  Minn.y  during 
the  year  ending  Sept.  SO,  191S. 


Date. 

liadeby— 

^t. 

Dfa- 
charge. 

Date. 

Hade  by— 

Oace 
height. 

Dis- 
charge. 

Jan.    3S 

S.  B.  Soul^ 

Feet, 
2.41 
2.59 
2.59 

See.-n. 
a  93.7 
•  85.7 
347 

June  27 
Sept.  24 

S.  B  BouM    

Feet. 
2.57 
1.86 

««^- 

Mar.     4 

do 

do 

B.  J.  Peteiaon. 

93.8 

Apr.     1 

0  Complete  ice  cover. 
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BURPACB  WATER  SUPPLY,  1913,  PART  V. 


Daily  gage  height,  in  feet,  of  North  Branch  of  Root  River  at  Lanethoro,  Minn,,  for  the 

year  ending  Sept,  SO,  191S. 

IK.  R.  Hoium,  observer.] 


Day. 

Oct 

Nov. 

Dec 

Jan. 

Feb. 

Kar. 

Apr. 

Hay. 

June. 

July. 

Aug. 

Sq>t 

1 

2.W 
2.08 
2.08 
2.05 
2.04 

2.05 
2.05 
2.05 
2.02 
2.02 

2.05 

2.18 

2.6 

2.30 

2.20 

2.10 
2.12 
2.12 
2.15 
2.15 

2.10 
2.21 
2.10 
2.05 
2.05 

2.05 
2.05 
2.05 
2.05 
2.05 
2.05 

2.05 
2.05 
2.05 
2.05 
2.05 

2.02 
2.02 
2.00 
2.02 
2.02 

2.02 
2.00 
2.18 
2.14 
2.15 

2.15 
2.15 
2.19 
2.22 
2.35 

2.28 
2.22 
2.13 
2.12 
2.11 

2.11 
2.09 
2.05 
2.05 
2.00 

2.05 
2.10 
2.08 
2.05 
2.15 

2.20 
2.16 
2.12 
2.08 
2.05 

2.06 
2.06 
2.05 
2.05 
2.05 

2.06 
2.02 
1.98 
1.08 

2.65 
2.49 
2.95 
2.86 
2.6 

2.46 
2.38 
2.35 
2.25 
2.20 

2.40 

2.7 

2.95 

2.55 

2.45 

2.38 
2.82 
2.20 
2.22 
2.22 

2.22 
2.19 
2.19 
2.12 
2.16 

2.16 
2.12 
2.08 
2.08 
2.04 

2.08 
2.08 
2.10 
2.25 
2.22 

2.25 
2.25 
2.18 
2.12 
2.12 

2.12 
2.16 
2.18 
2.22 
2.28 

3.46 

2.7 
2.8 
2.6 
2.6 

3.0 

2.8 

2.76 

2.66 

2.6 

2.48 
2.46 
2.38 
2.28 
2.22 
2.00 

2.18 
2.18 
2.15 
2.12 
2.12 

2.12 
2.20 
2.10 
2.12 
2.12 

2.11 
2.11 
2.02 
2.02 
2.00 

2.01 
2.00 
2.01 
2.02 
2.22 

2.22 
2.10 
2.16 
2.20 
2.25 

2.31 
2.46 
2.38 
2.26 
2.18 

2.18 
2.12 
2.08 
2.32 
2.75 

2.31 
2.18 
2.08 
2.05 
2.08 

2.18 
2.6 
2.30 
•  3.3 
2.30 

2.22 
2.12 
2.08 
2.02 
2.02 

202 
1.98 
2.02 
2.08 
2.00 

1.98 

1.96 

2.05 

2.8 

2.6 

2.30 

2.24 
2.19 
2.14 
2.10 
2.04 

2.04 
2.01 
228 
2.15 
2.41 

Z25 
2.15 
2.12 
2.10 
2.05 

2.06 
2.10 
2.08 
2.08 
2.02 

2.02 
2.08 
2.05 
2.08 
Z02 

2.02 
2.02 
1.96 
1.92 
1.92 
1.92 

1.72 

2 

2.0 

1.80 

8        V* 

1  72 

4 

2.6 

1.G9 

5 

1.70 

6 

2.5 

1.6 

1.72 

7 

1.78 

8 

1  70 

9 

2.2 

6.3 
6.4 

4.1 

4.8 
4.6 
0.9 
6.8 

8.46 

2.9 

2.9 

6.6 

3.8 

2.96 

2.6 

2.6 

7.0 

6.0 

3.4 

2.85 

2.7 

t.l 

2.8 

2.8 

1.71 

10 

1.88 

11 

L8D 

12 

1.78 

13 

2.6 

LTD 

14 

1.72 

16 

L80 

16 

2.4 

1  to 

17 

1.80 

18 

1  78 

19 

1.8S 

20 

2.9 

1.85 

21 

1.82 

22 

1  81 

23 

2.5 

1.81 

24 

1  89 

25 

1.9 

2.4 

1.94 

25 

2.00 

27 

2.6 

1  98 

28 

1  90 

20 

1.8S 

30 

2.3 

2.15 

31 

o  Oage  height  probably  oorrect;  lain  on  July  13. 
Non.^Di8charge  relation  affected  by  ice  about  Deo.  0, 1912,  to  ICar.  10, 1013. 

Daily  discharge,  in  second-feet ^  of  North  Branch  of  Root  River  near  Lanesboro,  Minn., 
for  the  year  ending  Sept.  30,  191S, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

July. 

Aug. 

Scipt. 

1 

150 
156 
156 
147 
144 

147 
147 
147 
138 
138 

147 
188 
305 
229 
194 

181 
168 
168 
178 
178 

191 
198 
162 
147 
147 

147 
147 
147 
147 
147 
147 

147 
147 
147 
147 
147 

138 
138 
132 
138 
138 

138 
159 
188 
175 
178 

178 
178 
191 
201 
248 

222 

201 
178 
168 
165 

165 
150 
147 
147 
132 

147 
162 
156 
147 
178 

194 
181 
168 

325 
301 
514 
463 
305 

286 
250 
248 
212 
194 

266 
391 
514 
326 
286 

259 
236 
226 
201 
201 

201 
191 
191 
168 
178 

181 
168 
156 
156 
144 

156 
156 
162 
212 
201 

212 
212 

188 
168 
168 

168 
181 
188 
201 
222 

286 
301 
438 
347 
347 

641 
438 
414 
380 
305 

207 
285 
250 
222 
201 
132 

188 
188 
178 
168 
168 

168 
194 
162 
168 
168 

165 
165 
138 
138 
132 

136 
132 
135 
138 
201 

901 
191 
178 
194 
212 

233 
286 
250 
212 
188 

188 
168 
156 
236 
414 

233 
188 
156 
147 
156 

188 
347 
220 
715 
229 

201 
168 
156 
138 
138 

138 
126 
138 
156 
132 

125 
126 
147 
438 
805 
220 

208 
191 
175 
162 
144 

144 
135 
222 

178 
270 

212 
178 
168 
162 
147 

147 
163 
156 
156 
138 

138 
156 
147 
156 
138 

138 
138 
121 
110 
110 
110 

62 

2 

79 

3 

63 

4 

66 

6.*. 

68 

6 

63 

7 

75 

8 

68 

9 

2.590 
2,700 

L340 
1,530 
1,720 
8,800 
3,160 

813 

488 

488 

2,940 

1,070 

514 

305 

305 

4,660 

2,280 

779 
463 
391 
606 
438 
438 

60 

10 

99 

11 

79 

12 

75 

13 

68 

14 

62 

16 

79 

16 

79 

17 

79 

18 

75 

19 

82 

20 

98 

21 

84 

22 

84 

23 

81 

24 

103 

25 

116 

26 

133 

27 

136 

28 

lot 

20 

98 

30 

178 

31 

Note.— Dally  discharse  from  Oct.  1  to  Dec.  8, 1912,  differs  from  that  published  in  Water-Supply  Paper 
825  on  account  of  a  revision  of  the  rating  curve.  See  "Accuracy  "  in  station  description.  Dafly  discbaffla 
computed  from  a  rating  curve  well  defined  between  79  and  4,660  seoond-feet  (jssge  heights  1.8  and  7.0  iMi). 
Disciiarge  estimated  because  of  Ico  from  gage  heights,  observer's  notes,  discharge  metturements,  and 
climatic  records,  OS  follows:  Doc.  9-31, 130  second-feet;  Jan.  1-31, 100  aeoond-feet;  Feb.  1-28, 102  BSOotnd-lMi; 
and  Mar.  1-8^  100  second-feet.  ' 
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Monthly  disduirge  of  North  Branch  of  Root  River  near  Lanesboro,  Minn.,  for  the  years 

ending  Sept,  SO,  1912-13. 
[Drainage  area,  047  square  miles.) 


Month. 


Discharge  in  seoond-feet. 


Maximmn. 


Minim  nni. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 
area). 


Aoou- 
ZBcy. 


October 

November. 
December.. 

January 

February.. 

March. 

ApriL 

May 

June 

July 

August..... 
September. 


1912. 


4,320 

376 

3,160 


167 
171 
176 


7,640 
3,400 
5,000 

514 
1,240 

248 


329 
196 
162 
162 
132 
132 


994 
275 
459 
180 
150 
830 
895 
505 
231 
287 
171 
166 


1.54 
.425 
.709 
.278 
.232 
1.27 
1.38 
.920 
.357 
.444 
.254 
.257 


1.78 

.47 

.82 

.32 

.25 

1.46 

1.54 

1.06 

.40 

.51 

.30 

.29 


The  year. 


7,640 


437 


.675 


9.20 


October — 
November. . 
December.. 

January 

Februairy.. 
Mart»h 

^:::::: 

June 

July 

August 

September. 


1913. 


305 
248 


138 
132 


8,800 
514 
541 
286 
715 
270 
178 


144 
132 
132 
136 
110 
56 


166 
165 
132 
100 
102 
,280 
258 
260 
179 
213 
150 
84.7 


.257 
.255 
.204 
.155 
.158 
1.08 
.399 
.402 
.277 
.329 
.246 
.131 


.30 
.28 
.24 
18 
.16 
2.28 
.45 
.46 
.31 
.38 
.28 
.15 


The  year. 


8,800 


260 


.306 


5.47 


Note.— Estimates  for  1912  supersede  those  published  fai  Water-Supply  Paper  325.    See  "Accuracy" 
In  station  description. 

UPPER   IOWA   RIVER   NEAR   DECORAH,   IOWA. 

Location. — ^At  highway  bridge  in  village  of  Free  port,  which  is  3  miles  below  Decorah 

and  about  4  miles  above  upper  power  plant  of  the  Upper  Iowa  Power  Co.    Nearest 

tributary,  Trout  Creek,  enters  from  right  about  1  mile  above  station. 
Records  available.— August  28  to  September  30,  1913. 
Drainage  area. — 551  square  miles. 
Oage. — Chain  gage  attached  to  bridge;  read  morning  and  evening  to  quarter- tenths. 

Limits  of  use:  Hundredths  below  3.0,  half-tenths  from  3.0  to  4.5,  and  tenths 

above  4.5  feet. 
Cliannel  and  control. — Sand  and  gravel;  may  shift  during  high  water. 
I>i8charge  measurements. — ^Made  from  bridge. 
Begtilatdon. — Flow  regulated  to  some  extent  by  operation  of  a  number  of  small  grist 

mills  above  the  station. 
Cooperation. — Gage  heights  furnished  by  the  Upper  Iowa  Power  Co. 
Data  insufficient  for  estimates  of  discharge. 

Discharge  measurement$  of  Upper  Iowa  River  near  Decorah,  Iowa,  during  the  year  ending 

Sept.  SO,  191S. 


Date. 

Hade  by— 

Gage 
hei^t. 

DIs- 
charge. 

Amc.    6 

W.  O.Hoyt 

2.36 
2.34 

8ec.-n. 
o72  8 

27 

s.B.8ouii ;;' 

oG8 

o  Made  by  wading. 
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Daily  gage  height,  in  feet,  of  Upper  Iowa  River  near  Decorah,  Iowa,  for  the  year  ending 

Sept.  SO,  191S. 


(Charies  Savoy,  obsflrver.) 

Day. 

Aug. 

8«pt. 

Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

1 

2.20 
2.25 
2.25 
2.22 
2.22 

2.20 
2.20 
2.20 
2.20 
2.15 

11 

2.20 
2.20 
2.15 
2.15 
2.15 

2.15 
2.25 
2.20 
2.20 
2.45 

21 

130 

2 

12 

22 

2.10 

8 

13 

23 

130 

4 

14 

24 

2l9I 

5 

15 

25 

2.34 

0 

2.90 

16 

26 

135 

7 

17 

27 

2.25 
2.22 
2.22 
2.22 
2.20 

130 

8 

18 

28 

125 

0 

19 

29 

128 

10 

20 

30 

130 

31 

WISCONSIN  RIYER   NEAR  RHINELANDER,  WIS. 

Location. — In  sec.  27,  T.  36  N.,  R.  8  E.,  at  highway  bridge  just  below  Rhinelander 
Power  Co.'s  power  station,  8  miles  southwest  of  Rhinelander,  Wis.,  and  8  miles 
below  mouth  of  Pelican  River. 

Becords  available.— December  1,  1905,  to  September  30,  1913. 

Drainage  area. — 1,110  square  miles. 

Gage. — Standard  chain  gage  fastened  to  upstream  side  of  bridge;  read  once  daily  to 
tenths.  Checked  by  wye  levels  August  13, 1913,  and  found  in  error;  gage  heights 
from  November  27  to  December  31,  1910  (publi^ed  in  Water-Supply  Paper  285), 
for  1911  (published  in  Water-Supply  Paper  305),  and  from  January  1  to  September 
18,  1912  (published  in  Water-Supply  Paper  325),  should  be  corrected  by  sub- 
tracting 0.13  foot;  all  gage  heights  from  September  19  to  30,  1912  (published  in 
Water-Supply  Paper  325),  should  be  corrected  by  adding  0.12  foot.  Gage  heights 
subsequent  to  September  30,  1912,  should  be  used  as  published  in  the  following 
tables. 

Channel  and  control. — ^Probably  permanent. 

Discharge  measurements. — ^Made  from  downstream  side  of  bridge. 

Winter  flow. — Owing  to  the  relatively  high  temperature  of  the  water  coming  from 
the  service  reservoirs,  little  ice  forms  in  the  vicinity  of  the  gage. 

Begnlation. — Flow  is  r^ulated  by  the  reservoirs  of  the  Rhinelander  Power  Co.'s 
plant  near  Rhinelander  and  the  plant  at  Otter  Rapids,  and  is  also  modified  by 
storage  reservoirs  in  the  headwaters  opemted  by  the  Upper  Wisconsin  Valley 
Improvement  Co. 

Accuracy. — Results  impaired  by  fluctuations  due  to  the  opemtion  of  the  power  plants 
and  at  times  by  backwater  caused  by  grass  in  the  stream.    Records  only  Mr. 

Discharge  measurements  of  Wisconsin  River  near  Rhinelander,  Wis, ,  during  the  year  ending 

Sept,  SO,  191S, 


I>at«. 

Madoby- 

h^t. 

diaxB*. 

Aug.  13 

B.  J.  Pet«soo 

Feet 
3.10 

«  1,070 

14 

do. 

•  1,010 

a  Large  quantity  of  grass  in  channeL 
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DaiUf  gage  height  y  in  feet,  of  Witconsin  River  near  Rhinelander,  Wis.,  far  the  year  ending 

Sept.  30,  1913. 

[Q.  N.  Kramer,  observer.) 


Day. 

Oct 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

8.4 
3.5 
3.1 
3.3 
3.7 

2.5 
8.2 
3.6 
3.7 
8.3 

3.2 
3.6 
2.2 
3.4 

3.7 

3.3 
3.4 
3.2 
3.6 
2.9 

3.5 
3.5 
3.3 
3.4 
3.6 

3.4 
2.7 
8.4 
3.6 
3.3 
3.6 

3.3 
3.5 
2.8 
3.5 
3.9 

3.7 
3.5 
3.6 
3.5 
3.1 

3.4 
3.6 
3.5 
3.4 
3.4 

3.3 
2.9 
3.5 
3.5 
3.6 

3.4 
3.6 
3.4 
2.8 
3.5 

3.4 
3.5 
3.3 
3.3 
3.2 

Zl 
3.7 
3.5 
3.3 
3.5 

3.7 
3.5 
2.5 
3.4 
3.7 

3.2 
3.3 
3.5 
3.5 
2.3 

3.5 
3.3 
3.4 
3.2 
3.3 

3.1 
2.8 
3.0 
2.8 
3.0 

Z7 
3.0 
3.0 
2.8 
2.7 
2.8 

2.7 
2.6 
Z5 
2.5 
2.5 

Z6 
Z4 
2.3 
2.4 
X5 

Z5 
2.1 
2.6 
2.3 
2.4 

2.4 
2.4 
2.4 
2.1 
2.5 

2.1 
2.1 
2.3 
2.3 
2.4 

2.1 
2.3 
Xi 
2.3 
2.4 
2.4 

2.4 
2.1 
2.3 
Z3 
2.4 

2.4 
2.3 
2.3 
2.0 
2.6 

2.4 
2.3 
2.3 
2.2 
2.6 

1.7 
Z5 
2.3 
2.3 
2.9 

2.2 
2.3 
2.6 
2.4 
2.7 

2.8 
2.3 
2.5 

Z7 
Zl 
Z8 
Z9 
Z6 

Z8 
Z9 
Z6 
Z9 
Z8 

Z8 
Z7 
Z7 
Z5 
3.0 

ZO 
Z6 
Z7 
3.0 
Z9 

Z6 
3.1 
3.0 
3.0 
Z7 

Z7 
3.0 
Z8 
3.3 
3.2 
3.2 

3.2 
Z9 
3.9 
3.5 
3.9 

3.9 
3.8 
3.8 
3.6 
4.0 

3.8 
3.6 
Z2 
3.8 
3.8 

4.0 
8.8 
3.6 
3.9 
3.8 

3.8 
3.6 
4.0 
3.8 
4.0 

3.5 
3.6 
3.8 
3.8 
3.7 

3.8 
3.5 
3.5 
Z7 
3.3 

Z9 
3.0 
Z6 
Z9 
Z9 

Zl 
Z9 
3.0 
Z7 
3.0 

3.0 
Z7 
Z3 
3.6 
3.9 

3.8 
3.6 
Z4 
3.5 
3.6 

3.6 
3.7 
3.7 
3.6 
3.7 
3.8 

8.4 
8.7 
3.7 
3.5 
3.7 

3.5 

11 

3.8 
3.6 

3.4 
8.6 
3.2 
3.3 
Z3 

Z4 
Z6 
Z7 
Z4 
Z7 

Z6 
ZO 
Z4 
Z6 
Z6 

Z7 
Z6 
Z4 
Zl 
Z9 

Z5 
Z8 
Z5 
Zl 
Z7 

ZO 
Z5 
Z9 
Z7 
3.1 

Z8 
3.2 
Zl 
.3.7 
4.0 

3.9 
3.6 
3.8 
4.0 
Z3 

3.1 
Z9 
Z8 
3.3 
3.1 

3.8 
3.5 
4.5 
4.5 
4.5 
3.9 

8.7 
8.2 
8.8 
3.1 
3.0 

Z9 
3.4 
3.7 
3.2 
Zl 

Z7 
Z8 
3.2 
3.1 
3.3 

Z9 
1.8 
3.3 
3.3 
Z9 

3.1 
3.1 
3.3 
1.9 
3.3 

3.3 
3.5 
3.1 
3.0 
3.4 
Zl 

3.4 

3.1 

8.5 

8.7 

3.4 

3.1 

Z5 

3.4 

3.0 

3.4 

3.0 

3.0 

3.3 

2.1 

15 

3.0 

16 

ZO 

17 

Z9 

18 

Z9 

19 

Z7 

20 

3.0 

21 

Z6 

22 

3.5 

23 

3.7 

24 

3.5 

25 

3.8 

26 

3.8 

27 

3.4 

28 

Z8 

29 

3.6 

30 

3.6 

31 

NoTR.— Discharge  relation  probably  not  materially  affected  by  ice  during  the  year  ending  Sept.  30, 1918. 

Daily  discharge,  in  second-feet,  of  Wisconsin  River  near  Rhinekmder,  Wis.,  for  the  years 
ending  Sept.  SO,  1910-1913. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug.     Sept. 


1. 
Z. 
8.. 
4.. 

6.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21., 
22.. 
23.. 
24.. 
25.. 

2B.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1900-10. 


535 
1,000 
188 
635 
535 

291 
913 
913 
1,000 
238 

1,000 

1,000 

750 

913 

760 

829 
142 

1,000 
913 

1,300 

1,000 
1,200 
1,000 
1,000 
829 

829 

1,000 

1,000 

1,000 

913 

291 


620 
400 
520 
520 
740 

520 
300 
300 
300 
100 

300 
300 
620 
400 
220 

860 
520 
740 
740 
860 

630 
740 
630 
100 
400 

913 
980 
520 
630 
400 


1,300 
1,300 
1,620 
1,620 
1,200 

913 
675 
675 
675 
913 

1,000 
1,100 
1,000 
1,000 
913 

1,000 
913 

1,100 
829 

1,000 

1,000 
1,200 
1,000 
1,200 
1,000 

1,000 
1,200 
1,300 
1,100 
1,000 
1,200 


1,100 
1,100 
1,400 
829 
1,520 

1,300 
829 
1,630 
1,100 
1,100 

1,300 
1,300 
1,400 
1,300 
1,400 

1,100 
1,000 
1,400 
1,100 
1,300 

1,300 
1,100 
1,200 
1,000 
913 

1,100 

913 

829 

829 

1,100 

1,100 


1,100 
1,100 
1,400 
1,400 
1,620 

604 
1,520 
1,000 

913 
1,400 

1,100 
1,400 
1,100 
1,000 
1,200 

1,740 
1,000 
1,620 
1,630 
535 

1,740 
1,630 
1,200 
1,630 
1,740 

1,740 
1,100 
1,740 


1,200 
1,300 
1,860 
1,200 
1,860 

535 

1,300 

1,000 

750 

675 

829 
1,100 

460 
1,100 

829 

1,100 
1,000 
1,100 
1.000 
347 
1,000 
1,200 
1,300 
1,620 
1,620 

1,520 
604 
1,740 
1,620 
1,200 
1,300 


1,400 
1,630 
409 
1,100 
1,030 

1,740 
1,630 
1,630 
1,300 
469 

1,200 
1,300 
1,100 
820 
1,100 

1,200 

604 

1,300 

1,300 

913 

1,300 

1,100 

1,000 

635 

913 

1,300 
1,300 
1,400 
1,630 
1,620 


913 
1,400 
1,200 
1,300 
1,300 

1,400 
1,200 

406 
1,200 

604 

913 
604 
604 
604 
238 

760 
913 
604 
913 
1,100 

1,200 
676 
1,300 
1,200 
1,300 

1,400 
1,300 
1,200 
535 
1,200 
1,100 


760 
604 
750 
750 
291 

1,000 
675 

1,100 
829 
675 

675 
18 
750 
829 
604 

604 
604 
604 
18 
604 

604 
604 
535 
604 
604 

18 
535 
536 
536 
604 


€04 
604 
38 
18 
604 

604 
1,200 
675 
604 
38 

675 
675 
604 
604 
675 

750 
18 
675 
676 
535 

675 
675 
469 
291 
409 

469 
750 
535 
676 
635 
291 


675 
604 
535 
535 
536 

535 

66 
535 
636 
760 

601 
535 
675 
469 
604 

675 
604 
604 
409 
406 

38 
460 
460 
535 
535 

604 
604 
291 
469 


1,000 
750 
66 
347 

750 
604 
750 
750 
750 

291 
750 
750 
829 
913 

820 
829 
38 
675 
750 

604 
460 
460 


535 
604 
604 
604 
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SUBPACB  WATER  SUPPLY,  1913,  PABT  V. 


Daiiliy  discharge,  in  neeond-feei,  of  Witcoruin  River  near  Rhinelander,  Wis. ,  for  the,  years 
ending  Sept,  SO,  1910-191S— Continued, 


Day. 


Oct 


Not. 


Dec 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


1910-11. 

1 

2 

8 

4 

6 

0 

7 

8 

0 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 

1911-12. 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 


604 
291 
635 

469 
469 

1»100 
604 
675 
238 
604 

604 
604 
536 
406 
406 


635 
635 
635 
604 

604 
604 
291 
635 
635 

635 
913 
750 
913 
347 
675 


1,520 
1,740 
1,740 
1,630 
1,630 

2,220 
2,940 
3,460 
3,850 
3,590 

3,330 
3,830 
2,940 
2,940 
1,960 

2,940 
2,820 
2,910 
2,220 
1,980 

3,330 
3,850 
3,200 
3,070 
2,700 

2,040 
3,330 
2,940 
2,700 
2,580 
1,520 


675 
7S0 
604 
604 
636 

291 
4(76 
676 
604 
676 

676 
676 
847 
604 
676 

675 
676 
604 
604 


686 

636 
636 
604 
604 

685 
291 
676 
460 
635 


1,860 
1,740 
1,740 
1,100 
913 

1,400 
1,300 
1,200 
1,200 
1,100 

1,200 

1,000 

1,100 

829 

750 

750 
750 
760 
913 
676 

750 
829 
676 
760 
913 

1,100 
750 

1,000 
829 
675 


188 
188 
291 

686 

750 
604 
469 
685 

686 

469 
686 

635 
685 

750 
676 
635 
469 
604 

636 
469 
636 
847 
291 

636 
829 
913 
675 
601 


676 
604 
750 
675 


604 


1,200 

1,400 
1,860 
1,630 
1,630 
1,630 

1,860 
1,400 
1,630 
1,860 
1,630 

1,620 
1,520 
1,630 
1,860 
2,100 

1,860 
1,300 
1,520 
1,630 
1,630 
1,620 


686 

829 
750 
676 
675 


676 
847 
750 
750 

604 
829 
750 
750 
636 

750 
829 
676 
829 
1,100 

1,800 
406 
913 
829 

1,300 

1,100 

1,000 

913 

829 

1,100 

829 


829 
604 
685 
469 
406 

406 

847 

1,300 

1,300 

750 

918 
406 
635 
675 
760 

750 
829 
913 
469 
750 

1,000 
913 
1,000 
1,300 
1,300 

913 
1,000 
1,000 


676 
676 
604 
604 
238 

676 
675 
829 
750 
1,740 

1,100 
847 
750 
829 

1,100 

750 
750 

1,000 
291 

1,000 

1,100 
1,000 
1,100 
1,200 
1,200 

847 
1,620 
1,630 
1,400 
1,520 
1,400 


1,400 
1,200 
1,300 
1,000 
1,000 

1,000 
1,000 
1,000 
847 
1,800 

1,200 
1,200 
1,800 
1,200 
1,200 

347 
1,200 
1,200 
1,680 
1,200 

1,300 
1,630 
750 
1,200 
1,200 

1,100 

1,400 

1,300 

829 

406 


1,100 
1,520 
1,520 
1,740 
2,220 

2,580 
2,820 
2,340 
2,700 
2,700 

2,700 
2,820 
2,820 
1,740 
2,700 

2,700 
2,580 
2,580 
2,220 
1,860 

1.980 
2,100 
1,860 
1,740 
1,740 

1,630 
1,520 
1.630 
2.820 
2,580 


676 
604 
1,000 
676 
750 

676 
188 
469 
636 
469 

676 
604 
604 
409 
1,000 

829 

829 

750 

1,100 

1,740 

604 
1,980 
1,860 
1,740 
2,220 

2,220 
829 
604 
1,000 
1,100 
1,000 


1,630 
1,630 
1,300 
1,860 
1,630 

1,740 
1,630 
1,620 
1,630 
1,860 

1,980 
1,200 
1,300 
1,740 
1,630 

1,200 
1,740 
1,630 
1,100 
1,520 

1,630 
1,300 
1,630 
1,740 
1,860 

1,740 
1,630 
1,630 
1.860 
2,100 
1,960 


1,100 

1,300 

1,100 

347 

918 

918 
1,000 
1,100 

913 
1,000 

291 
750 
675 
604 
604 

676 
686 

291 
676 
604 

676 
604 
636 
675 
291 

676 
604 
750 
750 
535 


2,220 
1,860 
1,630 
1,300 
1,960 

1,740 
1,630 
1,520 
1,200 
1,300 

1,400 
1,520 
1,630 
1,000 
1,100 

535 
1,200 
1,200 
1,630 
1,100 

1,200 
1,400 
291 
1,300 
1,630 

1,300 
1,200 
1,200 
1,100 
406 


635 
347 
406 
291 
913 

1,300 

1,620 

1,200 

288 

1,200 

1,300 
1,200 
1,100 
1,100 
1,000 

291 
1,400 
1,620 

913 
1,400 

1,100 
1,200 
291 
2,820 
1,860 

1,630 
1,300 
1,400 
1,520 
188 
2,220 


1,410 
1,300 
1,300 
604 
1,400 

1,630 
347 
1,400 
1,520 
1,630 

1,300 
1,400 
1,300 
238 
1,400 

1,630 
1,520 
1,200 
1,300 
1,630 

347 
1,200 
1,200 
1,300 
1,630 

1,630 
1,860 
1,200 
1,060 
1,630 
1,630 


1,630 
2,100 
1,980 
1,980 
1,980 

675 
1,960 
1,980 
1,860 
2,100 

1,980 
1,860 
347 
2,100 
1,630 

1,630 
1,980 
1,740 
1,740 


2,230 
2,100 
2,100 
1,860 
2,220 

2,230 
676 
1,860 
1,860 
1,980 
1,980 


1,630 
1,740 
1,860 
1,200 
1,740 

1,980 
2,460 
3.070 
3,850 
4,370 

4,890 
4,370 
4,370 
4,110 
3,850 

3,980 
3,720 
1,200 
3,460 
3,070 

3,200 
3,070 
2,040 
2,820 
1,400 

2,580 
2,820 
3,070 
2,820 
2,700 
2,820 
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DaUy  diMehargef  in  seeond-feetf  of  Wiaconnn  River  near  RMneUmderj  Wie.^for  the  years 
ending  Sept.  30,  1910-1913— Continued, 


Day. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aog. 


Sept. 


1913-13. 

1 

2 

3 

4 

5 

6 

7 

8 

» 

10 

11 

12 

13 

14 

15 

16 

17 

l» 

19 

20 

21 

22 

23 

24 

25 

28 

27 

M 

29 

30 

31 


1,740 
1,860 
1,400 
1,630 
2,100 


1,520 
1,980 
2,100 
1,630 

1,520 
1,980 
604 
1,740 
2,100 

1,630 
1,740 
1.520 
1,980 
1,200 

1,860 
1,860 
1,630 
1,740 
1,980 

1,740 
1,000 
1,740 
1,980 
l.a30 
1,980 


535 
2,100 
1,860 
1,630 
1,860 

3,100 
1,860 
820 
1,740 
2,100 

1,520 
1,630 
1,860 
1,860 
675 

1,860 
1,630 
1,740 
1,520 
1,630 

1,400 
1,100 
1,300 
1,100 
1,300 

1,000 
1,300 
1,300 
1,100 
1,000 
1,100 


1,000 
913 


913 
750 
675 
750 


829 
535 
913 
675 
750 

750 
760 
750 
535 


535 
535 
675 
675 
750 

535 
675 
750 
675 
750 
760 


750 
535 
675 
675 
750 

750 
675 
675 
469 
913 

750 
675 
675 
604 
913 

291 
829 
675 
675 
1,200 

604 
675 
913 
750 
1,000 

1,100 
675 


1,000 

535 

1,100 

1,200 

913 

1,100 
1,200 
913 
1,200 
1,100 

1,100 
1,000 
1,000 
829 
1,300 

1,200 
913 
1.000 
1,300 
1,200 

913 
1,400 
1,300 
1.300 
1,000 

1,000 
1,300 
1,100 
1,630 
1,520 
1,520 


1,520 
1,200 
2,340 
1,860 
2,340 

2,340 
2,220 
2,220 
1,980 
2,460 

2,220 
1,980 
604 
2,220 
2,220 

2,460 
2,220 
1,980 
2,340 
2,220 

2,220 
1,980 
2,460 
2,230 
2,460 

1,860 
1,980 
2.220 
2,220 
2,100 


2,220 
1,860 
1,860 
1,000 
1,630 

1,200 
1,300 
913 
1,200 
1,200 

535 
1,200 
1,300 
1,000 
1,300 

1,300 
1,000 
675 
1,980 
2,340 

2,220 
1,980 
1,740 
1,860 
1,980 

1,980 
2,100 
2,100 
1,980 
2,100 
2,220 


1,740 
2,100 
2,100 
1,860 
2,100 

1,860 
1,860 
829 
2,220 
1,960 

1,740 
1,980 
1,520 
1,630 
675 

675 
829 
913 
675 
913 


406 
675 


913 
829 
675 
469 
1,100 


675 
913 
675 
406 


347 
675 

1,000 
829 

1,200 

913 
1,300 

406 
1,860 
2,220 

1,980 
1,630 
1,860 
2,100 
469 

1,100 

913 

829 

1,300 

1,100 

1,860 
1,520 
2,700 
2,700 
2,700 
1,980 


1,630 
1,100 
1,740 
1,000 
913 


1,300 

1,630 

1,100 

291 

675 

750 

1,100 

1,000 

1,200 


142 
1,300 
1,300 


1,000 
1,000 
1,200 
188 
1,200 

1,200 
1,400 
1,000 

913 
1,300 

291 


1,300 
1.000 
1,400 
1,630 
1,300 

1,000 
535 

1,300 
913 

1,400 

1,000 
1,000 
1,300 
347 
1,000 

913 
913 
913 
750 
1,000 

604 
1,520 
1,740 
1,520 
1,860 

1,860 
1,400 
829 
1,630 
1,630 


NoTC—Daily  discharge  compnted  from  a  rating  curve  fairly  well  defined  between  460  and  3,070  seoond- 
tmt  (ease  heigiiU  2.0  and  4.5  feet)  and  poorly  deflne^l  beyond  those  points.  Daily  discharge,  Oct.  1  to  Dec. 
31, 1900,  dltfer  .rom  that  published  in  Water-Supply  Paper  265  on  account  of  a  revision  of  the  rating  table. 
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Monthly  discharge  of  Wiicormn  River  near  Rhinelander,  Wis,  ^  far  the  years  ending  Sept, 

SO,  1910-1913, 


Months 


Discharge  In  seoond4eet. 


Ifftx**"'**"    Iflnimmrr.      Mean. 


Aooo- 
racy. 


October 

November. 
December.. 

January 

February.. 
March 

jC:::::: 

June 

July 

August 

September. 


1000-10. 


The  year. 


October.... 
November. 
December.. 

January 

Febnuoy. . 

March 

Ai>riL 

May 

June 

July 

August 

September. 


1010-11. 


The  year. 


October 

November. 
December.. 

Aoril 

May 

June 

July 

August 

September. 


1011-12. 


October — 
November. 
December.. 

January 

February. . 

March 

April. 

May 

June 

July 

August 

September. 


1012-13. 


The  year., 


1,300 
2,220 
1,520 
1,630 
1,740 
1,860 
1,740 
1,400 
1,100 
1,200 
760 
1,000 


2,220 


1,100 
750 
013 
1,300 
1,300 
1,740 
1,630 
2,220 
1,300 
2,820 
2,220 
1,080 


2,820 


3,850 
1,860 
2,100 
2,820 
2,100 
2,220 
1,080 
4,890 
4,370 


2,100 
2,340 
2,100 
1,000 
1,200 
1,630 
2,4d0 
2,340 
2,220 
2,700 
1,740 
1,860 


2,460 


142 
013 
675 
829 
535 
847 
460 
238 
18 
18 
38 
38 


18 


238 
188 
347 
347 
238 
347 
188 
201 
188 
347 
406 


1,520 

675 

604 

1,100 

1,100 

291 

238 

1,200 

1,200 


604 
1,100 
635 
635 
400 
635 
604 
635 
406 
347 
142 
347 


142 


800 

1,520 

1,060 

1,160 

1,310 

1,130 

1,100 

086 

597 

530 

513 


047 


558 

573 

537 

806 

709 

020 

1,110 

061 

716 

1,120 

1,770 

1,440 


M4 


2,710 
1,020 
1,370 
2,190 
1,630 
1,320 
1,320 
2,940 
2,420 


1,750 
1,470 
740 
739 
1,130 
2,000 
1,500 
1,260 
1,320 
1,000 
1,180 


1,330 


NoTE.~See  footnote  to  table  of  dally  discharge.  Monthly  discharge,  October,  November,  and  DeoeoH 
ber,  1000,  differ  from  that  published  in  Water-Supplv  Paper  265  on  account  of  a  revision  of  the  rating  curv«. 
Discharge  in  ''Seoond-feet  per  square  mile"  and  '^RuU'Oil  (d^th  in  inches  on  drainage  area)"  are  not 
published  because  they  are  oelieved  to  be  misleading.    See  '^ Regulation"  is  station  descsr^tion. 

WISCX)NSIN  RIVER  AT  MERRILL,   WIS. 

Location. — ^At  highway  bridge  at  east  end  of  the  city  of  MeiriU,  1,000  feet  below 
power  house  and  dam  of  Merrill  Electric  Railway  &  Power  Co.,  and  half  a  mile 
below  the  mouth  of  Prairie  River  coining  in  from  right. 

Becords  available. — November  17,  1902,  to  September  30,  1913. 

Drainage  area. — 2,630  square  miles. 
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Oa^e. — Chain  gage  installed  June  17,  1903;  read  twice  daily  from  January  to  July, 
inclusive,  and  once  daily — ^in  the  morning — from  August  to  December.  Datum 
unchanged  since  June  17,  1903.  Records  obtained  from  staff  gage  previously 
used  doubtful.  Because  of  an  error  in  the  gage,  determined  on  August  15,  1913, 
gage  heights  from  January  1  to  December  31,  1912  (published  in  Water-Supply 
Paper  325),  should  be  corrected  by  subtracting  0.07  foot.  Gage  heights  from 
October  1  to  December  31, 1912,  have  been  corrected  and  should  be  used  as  pub- 
lished in  the  following  table. 
Chaimel  and  controL — ^Heavy  gravel  and  rock;  may  scour  in  high  water;  probably 

permanent  at  other  stages. 
DixK^iaxge  measurementB. — ^Made  from  highway  bridge. 

Winter  flow. — Little  ice  forms  at  the  gage  but  ice  forms  on  the  right  bank  of  the  river 
below  gage  extending  at  times  nearly  to  the  center  of  the  channel  and  causing  a 
small  amount  of  backwater  at  the  gage. 
Begrulation. — Upstream  from  the  gage  are  the  following  power  plants,  named  in 
order; 

Merrill:  Merrill  Electric  Light  &  Railway  Co. 
Tomahawk:  Tomahawk  Pulp  &  Paper  Co. 
Tomahawk:  Tomahawk  Tannery  Co. 
Kings:  Tomahawk  Power  Co. 
Rhinelander:  Rhinelander  Paper  Co. 
Otter  Rapids:  Eagle  River  Electric  Co. 
All  these  plants  control  the  flow  somewhat  by  means  of  service  reservoirs.    The 
plant  at  Otter  Rapids  has  a  pondage  with  an  area  of  5  square  miles.    Besides  the 
regulation  of  the  above  plants,  the  Wisconsin  Valley  Improvement  Co.  operates 
17  storage  reservoirs  in  the  Wisconsin  basin  above  Merrill,  having  a  capacity  of 
over  4,000,000,000  cubic  feet. 
Ploods. — On  July  24,  1912,  at  5  a.  m.,  the  water  reached  a  stage  of  approximately 
17.5  feet,  corresponding  to  a  discharge  of  45,000  second-feet.    During  the  pre- 
ceding 24  hours  11.25  inches  of  rain  had  fallen  in  the  vicinity  of  Merrill.    C.  B. 
Stewart,'  consulting  engineer,  Madison,  estimated  the  run-off  of  the  700  square 
miles  between  Merrill  and  Tomahawk  at  65  second-feet  per  square  mile,  and  that 
from  the  entire  drainage  area  above  Merrill,  at  17  second-feet  per  square  mile. 
In  the  basin  above  Tomahawk,  however,  little  rain  had  &Ilen. 
Accuracy. — ^Accuracy  of  records  impaired  by  diurnal  fluctuations  caused  by  the 
operation  of  power  plants,  in  the  winter  by  ice,  and  in  the  spring  possibly  by  logs 
lodging  on  the  control  and  causing  backwater. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Weather 
Bureau,  the  Wisconsin  Valley  Improvement  Co.,  and  the  Railroad  Commission 
of  Wisconsin. 

1  Stewart,  C.  B.,  Investigation  of  flood  flow  on  the  watershed  upper  Wisconsin  River:  Western  Soo. 
Kng.  Jour.,  voL  23,  no.  4,  April,  1913. 
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The  following  diBcharge  meagurement  was  made  by  B.  J.  Petereon  August  15, 1913: 
Gage  height,  4.65  feet,  discharge,  1,850  second-feet. 

DaUy  gage  height,  infect,  of  Wisconsin  River  at  MerrUl,  Wis,, far  the  year  enSng 

Sept.  SO,  191S, 

[A.  F.  Loaok,  observer.] 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Ang. 

Sept. 

I       

5.2 
5.3 
5.4 
5.2 
6.0 

5l4 
6.4 
6.2 
5.5 
6.5 

5.4 
5.4 
6.3 
6.5 
6.1 

5.9 
6.9 
5.0 
6.0 

5.8 

5.4 
5.1 
5.3 
5.4 
5.3 

5.0 
5.1 
5.0 
5.2 
5.0 
4.9 

6.0 
4.9 
4.6 
4.9 
6.0 

5.3 
4.9 
4.9 
4.8 
&0 

4.9 
4.9 
5.6 
6.2 
5.2 

5.3 
5.2 
4.7 
5.1 
4.9 

5.1 
5.1 
5.0 
5.0 

4.8 

5.0 
4.9 
4.9 
6.0 
5.0 

5.5 
&6 
6.5 
6.1 
6.3 

5.9 
6.7 
6.6 
6.6 
6.5 

5.7 
6.1 
6.5 
5w5 
5.3 

5.2 
6.5 
5.5 
5.2 
5.0 

5.2 
5.1 
4.9 
6.2 
5.1 

4.9 
4.7 
4.9 
4.5 
4.7 
6.1 

4.0 
5.1 
6wl 
4.6 
5.0 

4.6 
5.3 
4.8 
5.0 
5.0 

5.1 
4.9 
5.0 
5.0 
5.0 

4.8 
5.0 
4.8 
4.8 
5.0 

5.0 
6.0 

4.8 
4.8 
4.8 

4.8 
4.6 
4.5 
4.9 
4.7 
4.8 

5.0 
5.0 
4.7 

4.8 
4.8 

4.7 
4.8 
4.8 
4.6 
4.9 

4.9 
5.2 
5.0 
4.6 
4.6 

4.7 
4.7 
4.6 
4.6 
4.4 

4.6 

4.6 

4.8 

8.05 

4.9 

4.4 
4.4 

6.0 

4,6 
4.4 
4.5 
4.5 
4.6 

4.8 
4.6 
4.4 
4.5 
4.6 

4.8 
4.8 
4.8 
5.6 
4.8 

4.8 
5.1 
4.9 
5.2 
6.0 

6.0 
&6 
5.3 
6.2 
5.6 

5.6 
5.8 
5.5 
6.0 
6.4 
7.0 

7.2 

7.8 
0.0 
8.7 
8.5 

8.1 
8w2 
8.0 
7.6 
7.5 

7.6 
7.3 
7.3 
7.2 

8.2 

8.3 
9.0 
9.1 
9.0 

a« 

&2 

7.8 
7.9 
7.8 
7.8 

7.4 
7.6 
7.0 
6.6 
6.4 

6.5 
6.3 
6.2 
6.2 
6.6 

6.4 

6.8 
6.4 
5.8 
6.8 

6.8 
6.4 
6.6 

6w8 
6.8 

6.7 
6.2 
6.6 
6.7 

&8 

6.8 
7.2 
7.1 
6.8 
6.6 

6.0 
6.6 
6.0 
6.4 
7.3 
7.2 

7.2 
6.7 
6.6 
6.6 
6.4 

6.2 
6.2 
5.0 
5.5 
5.8 

5u6 
6.0 
5.3 
5.6 
6.0 

4.8 
5.0 
5l1 
5.3 
5.2 

5u2 
5w2 
3.8 
5.0 
4.8 

4.0 
6.0 
&4 
4.8 
6.0 

4.7 
6.0 
4.8 
6.0 
6.0 

6wO 
6.6 
6.7 
6.4 
6.2 

6w4 
6.6 
6w6 
6w4 
6w4 

6.0 
6.6 
6.4 
6.1 
6.2 

6.6 
6w6 
&2 
6.4 
6.7 

6.8 
8.1 
8.4 
&2 
7.4 
6.0 

6.7 
6.0 
6.0 
6.6 
&S 

6.8 
6.5 
6.3 
6.3 
6.2 

5.3 
4.0 
fi.2 
&0 
4.8 

6.1 
4.8 
4.3 
6.3 
6.0 

4.0 
S.3 
5.3 
S.0 
4.7 

4.8 
4.8 
4.7 
6.1 
4.9 
4.4 

19 

2 

19 

3      

&4 

4 

18 

6 

6 

5i5 
19 

7 

&4 

8 

il 

9 

&a 

10 

18 

11 

&2 

12 

8lO 

13 

&1 

14 

iO 

16 

IS 

16 

SlO 

17 

&3 

18 

17 

19 

4.7- 

20 

&.0 

21 

5.3 

22        

5.9 

23 

5.7 

24 

6^0 

25 

6i4 

26 

6.0 

27 

6.4 

» 

6.3 

29 

6.7 

30    

6.0 

31 •.... 

Note.— Discharge  relation  probably  not  materially  affected  bv  Ice  during  the  year  ending  Sept.  30, 1911 
(lage  hcii^hts,  Oct.  1  to  Doc.  31 ,  1912. differ  from  those  published  In  Water-Sappiy  Paper  325  on  aooount  of 
an  error  in  the  gage.    See  **  Gage." 
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DttUy  ditcharge,  in  teeofut-fcetf  of  Wiiconnn  .River  at  Merrill^    Wi8,y  for  the  yean 
ending  Sept.  SO,  1910-191S, 


Oct.     Nov.     Dec.     Jan.     Feb.     Mar.     Apr.     May.    June.    July.     Aug.    Sept. 


1,470 

1,300 

1,080 

965 

850 

1,000 
1,540 
1,080 
1,300 
1,340 

1,410 
1,M0 
1,470 
1,410 
1)410 

1,540 
1,470 
1,410 
810 
1,410 

1,800 
2,010 
1,870 
1,470 
1,410 

1,470 
1,470 
1,870 
1,600 
1,540 
1,130 


1,500 
1,380 
1,160 
1,680 
1,270 

1,500 
1,680 
1,820 
1,380 
1,440 

1,380 
1,220 
1,270 
785 
1,440 

541 
1,010 
1,320 
1,380 
1,620 

1,270 
1,680 
1,820 
1,880 
1,620 

1,160 
1,680 
1,880 
1,560 
1,440 
1,620 


1,060 
2,240 
3,320 
3,760 
3,320 

3,530 
3,640 
3,210 
2,640 
2,560 

2,920 
4,820 
5,180 
5,430 
5,430 

8,620 
7,860 
5,550 
4,940 
5,300 

4,820 
4,220 
4,100 
3,980 
3,760 

3,210 
3,640 
4,340 
5,430 
5,060 


1,010 
1,270 
1,750 
1,080 
1,940 

960 

960 

012 

1,440 

1,010 

005 
1,440 
1,220 
1,620 
1,270 

1,220 
1,270 
1,270 
1,220 
1,110 

1,110 

1,010 

855 

960 

912 

1,010 
1,010 
1,060 
1,270 
1,010 


4,460 
4,100 
3,870 
3,870 
3,210 

3,760 
2,390 
2,010 
2,240 
2,240 

2,160 
2,010 
1,940 
2,310 
1,940 

1,940 
2,060 
1,940 
1,870 
1,940 

1,660 
2,060 
1,730 
1,600 
1,800 

2,080 
2,310 
2,160 
2,160 
1,940 
1,660 


912 

1,010 

1,010 

912 

720 

825 
960 
960 
865 
1,010 

1,110 
1,010 
1,110 
1,220 
1,220 

1,110 
1,560 
1,110 
1,270 
1,270 

1,440 
1,500 
1,620 
1,760 
1,820 

1,440 
720 
1,320 
1,380 
1,500 
1,820 


1,940 
1,820 
2,150 
2,220 
2,010 

2,220 
2,220 
2,220 
2,250 
2,220 

2,380 
2,150 
2,010 
2,060 
2,060 

2,220 
2,010 
2,220 
2,150 
2,220 

2,010 
2,060 
2,010 
2,150 
1,620 

1,940 
2,150 
2,380 
1,820 
1,820 
2,010 


1,160 
1,220 
1,270 
1,160 
1,500 

1,820 
1,440 
1,270 
1,110 
1,752 

1,270 
1,220 
1,270 
1,320 
1,160 

1,220 
i;560 
1,560 
1,750 
1,440 

2,060 
1,500 
1,320 
1,500 
1,820 

1,820 
1,380 
1,380 
1,380 
1,320 
1,680 


2,150 
2,150 
2,150 
2,380 
2,380 

2,080 
1,940 
1,380 
2,150 
2,150 

1,940 
2,150 
2,010 
1,820 
1,880 

2,220 
1,940 
1,940 
2,150 
2,010 

1,820 
2,220 
2,150 
2,380 
2,060 

2,380 
2,150 
1,880 


1,380 
1,270 
1,440 
1,620 
1,160 

825 
1,620 
1,620 
1,320 
2,010 

1,820 
1,440 
1,160 
1,320 
1,940 

1,880 
1,680 
1,620 
1,560 
1,500 

1,440 
1,270 
1,270 
1,270 
1,660 

1,440 
1,560 
1,380 


2,010 
2,300 
2,060 
2,220 
2,300 

2,610 
2,780 
2,220 
2,080 
1,680 

1,940 
1,940 
1,940 
2,150 
2,960 

2,700 
2,610 
2,300 
2,610 
2,780 

4,310 
4,520 
4,310 
3,800 
3,700 

4,200 
4,000 
3,510 
3,600 
4,100 
4,840 


1,320 
1,380 
960 
1,750 
1,500 

1,680 
1,440 
1,620 
1,110 
1,160 

1,750 
1,560 
1,750 
2,150 
1,940 

1,820 
2,610 
2,530 
1,750 
1,750 

2,380 
3,700 
3,900 
3,900 
3,820 

4,000 
4,840 
4,620 
5,170 
5,390 
4,620 


3,510 
3,700 
3,600 
2,610 
2,300 

5,060 
6,540 
6,070 
5,170 
4,310 

3,800 
3,140 
3,900 
3,600 
2,700 

3,060 
3,510 
4,100 
4,520 
4,420 

4,840 
4,730 
4,100 
4,310 
3,420 

4,200 
4,950 
4,050 
4,730 
4,310 


4,950 
4,620 
3,900 
3,230 
3,230 

3,060 
2,780 
2,300 
2,700 
2,610 

2,870 
3,900 
4,620 
4,840 
5,280 

4,620 
5,390 
4,200 
4,620 
5,840 

4,730 
4,950 
5,060 
4,520 
3,700 

3,700 
4,200 
1,880 
2,610 
3,050 


4,000 
3,510 
3,420 
2,780 
2,080 

2,010 
1,820 
2,010 
2,220 
2,150 

2,010 
1,820 
1,880 
1,440 
1,270 

1,330 
1,220 
2,870 
3,420 
4,420 

4,310 
4,420 
4,620 
4,200 
3,420 

3,140 
3,230 
3,900 
2,610 
1,750 
2,220 


1,620 
1,560 
1,820 
2,380 
2,610 

2,700 
1,500 
1,440 
2,080 
2,870 

2,700 
1,820 
2,080 
1,750 
1,620 

3,600 
3,700 
3,420 
3,420 
5,390 

6,180 
6,300 
7,180 
7,180 
6,020 

5,500 
4,950 
5,390 
3,700 
3,600 
3,320 


2,700 
1,880 
1,820 
1,620 
1,110 

603 
1,820 
1,560 
1,940 
2,010 

1,680 
1,440 
1,620 
1,500 
1,220 

1,110 

605 

1,220 

1,220 


752 
960 
647 
670 
1,060 

470 

414 

1,110 

1,110 

1,110 


3,140 
2,960 
2,300 
2,150 
4,620 

4,730 
4,620 
3,050 
2,700 
3,050 

2,060 
1,880 
1,680 
1,500 
1,320 

1,380 
1,160 
1,060 
605 
1,060 

1,110 
1,110 
1,110 
1,110 
1,010 

720 

695 

1,060 

1,110 

1,110 


1,060 

1,010 

670 

522 

455 


390 

602 

1,270 

1,220 

1,160 
624 
1,010 
1,160 
1,060 

1,220 

1,010 

912 

865 

1,010 

624 

1,060 

1,110 

865 

1,110 

1,110 
1,060 
1,110 
1,110 
1,060 
1,110 


1,010 
9G0 
752 
670 
624 

1,060 
1,SS0 
1,750 
720 
1,560 

1,500 
1,680 
1,270 
1,500 
1,440 

1,060 
1,060 
1,220 
2,380 
2,080 

1,380 
2,150 
1,110 
2,010 
1,500 

2,010 
1,940 
1,940 
1,940 
1,680 
1,010 


602 

602 

1,380 

1,160 

1,220 

1,010 

1,010 

720 

912 

1,010 

440 
1,060 
402 
960 
624 

785 
1,010 
1,010 
1,060 
1,010 

912 
581 

1,060 
012 

1,160 

1,160 
1.320 
1,060 
960 
1,060 
1,500 


3,230 
3,510 
3,600 
2,530 
2,080 

2,010 
2,220 
2,3(10 
2,530 
2,960 

2,700 
2,870 
2,870 
2,960 
1,880 

1,940 
1,820 
1,380 
1,820 
1,060 

1,220 
2,010 
2,610 
2,450 
2,150 

2,300 
2.150 
2,530 
2,010 
1,380 
1,680 


1,440 
1,440 
1,440 
1,320 
1,440 

1,220 
1,010 
1,060 
1,2Z0 
1,620 

1,500 
1,380 
1,160 
1,680 
2,300 

1,750 
1,010 
1,220 
752 
1,320 

1,110 

1,160 

912 

785 
1,010 

1,160 
1,380 
1,270 
753 
1,500 


1,620 
1,620 
1,B20 
1,270 
1,750 

1,500 
2,080 
3,700 
1,500 
1,630 

1,880 
1,680 
1,880 
5,280 
4,420 

3,600 
6,790 
5,060 
3,900 
2,870 

3,900 
3,800 
3,230 
2,960 
3,420 

2,530 
3,600 
3,600 
4,200 
4,950 


Digitized  by 


Google 


158 


SUBFACB  WATEB  SUPPLY,  1913,  PAST  V. 


Daily  diKharge^  in  second-Jeei,  of  Wisconsin  River  at  MerrxU,  Wis.,  for  the  yetn 
ending  Sept.  SO,  ^9^0-/9/^— Continued. 


Day. 


1911-12. 

2'.'.'.'.'.'.'.'.'.'. 

3 

4 

6 

0 

7 

8 

•9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

28 

27 

28 

29 

30 

31 

1912-13. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Oct.     Nov.     Dec.     Jan.      Feb.     Mar.     Apr.     May.    June.    July.    Aug.  '  Sept. 


6,720 
4,950 
6,070 
8,560 
8,140 

18,200 
19,000 
15,800 
12,300 
10,500 

7,590 
7,500 
6,790 
6,660 
6,180 

8,000 
11,800 
11,800 
13,000 
10,300 

8,990 
7,590 
7,180 
6,790 
6,790 

7,180 
6,180 
4,840 
4,520 
4,420 
4,840 


2,610 
2,780 
2,960 
2.610 
2,300 

2,900 
2,960 
2,610 
3,140 
3,140 

2,960 
2,960 
4,730 
6,170 
4,310 

3,900 
3,900 
3,900 
4,100 
3,700 

2,960 
2,450 
2,780 
2,960 
2,780 

2,300 
2,450 
2,300 
2,610 
2,300 
2,150 


4,730 
4,000 
4,620 
2,610 
2,870 

8,700 
4,200 
3,050 
8,900 
3,700 

3,140 
3,900 
2,300 
2,530 
3,420 

3,600 
2,870 
2,960 
3,050 
3,140 

2,780 
3,060 
3,140 
3,230 
3,140 

3,140 
3,050 
3,420 
3,420 
3,420 


2,300 
2,150 
1,750 
2,150 
2,300 

2,780 
2,150 
2,150 
2,010 
2,300 

2,150 
2,150 
3,320 
2,610 
2,610 

2,780 
2,610 
1,880 
2,450 
2,150 

2,450 
2,450 
2,300 
2,300 
2,010 

2,300 
2,150 
2,150 
2,300 
2,300 


3,140 
3,320 
3,140 
4,310 
4,730 

3,900 
3,510 
3,320 
3,320 
3,140 

3,510 
2,450 
3,140 
3.140 
2,780 

2,610 
3,140 
3,140 
2,610 
2,300 

2,610 
2,450 
2,150 
2,610 
2,450 

2,150 
1,880 
2,150 
1,620 
1,880 
2,450 


2,150 
2,450 
2,450 
1,750 
2,300 

1,750 
2,7J« 
2,010 
2,300 
2,300 

2,450 
2,150 
2,300 
2,300 
2,300 

2,010 
2,300 
2,010 
2.010 
2,300 

2,300 
2,300 
2,010 
2,010 
2,010 

2,010 
1,750 
1,620 
2,150 
1,880 
2,010 


2,300 
2,300 
1,880 
2.010 
2,010 

1,880 
2.010 
2,010 
1,750 
2,150 

2,160 
2,610 
2,300 
1,750 
1,750 

1,880 
1,880 
1,750 
1,750 
1,500 

1,750 
1,760 
2,010 
1,010 
2,150 

1,600 
1,600 
2,300 


1,750 
1,500 
1.620 
1,620 
1,750 

2,010 
1,750 
1,500 
1,620 
1,750 

2,010 
2,010 
2,010 
3,140 
2,010 

2,010 
2,450 
2,150 
2,610 
4,100 

4,100 
3,320 
2,780 
2,610 
3,140 

3,320 
3,700 
3,140 
4,100 
4,950 
6,300 


960 
3,140 
3,320 
4,310 
6,170 

8,140 
9,570 
10,800 
9.570 
8,420 

8,700 
8,140 
8,140 
7.050 
7,860 

8,140 
7,590 
7.320 
6,300 
6,070 

6,070 
8,140 
9,570 
9,860 
7,590 

6,540 
7,860 
7,500 
7,320 
6,540 


6,790 
8,420 
12,000 
11,100 
10,600 

9,280 
9,670 
8,990 
7,800 
7,690 

7,590 
7,050 
7,050 
6,790 
9,570 

9,860 
12,000 
12,300 
12.000 
10,800 

9,570 
8,420 
8,700 
8,420 
8,420 

7,320 
7,860 
6,300 
5,390 
4,960 


6,070 
6,070 
5,170 
5,610 
7,860 

7,590 
7,500 
7.500 
6,540 
5,170 

5,170 
5,300 
4,730 
3.140 
6,170 

5,840 
3,510 
4,100 
4.520 
4,310 

4,310 
5,390 
8,140 
9.570 
8,420 

6,540 
8,140 
0,280 
9,570 
8,140 
7,590 


6,170 
4,730 
4,620 
4,620 
5,170 

4,960 
3,700 
4,950 
3,700 
3,700 

3,700 
2,960 
3,320 
3,700 
3,700 

3,510 
4.520 
3,140 
3,510 
3,700 

5,840 
6,790 
6,510 
5,840 
6,390 

4,100 
6,170 
4,100 
4,960 
7,050 
6,790 


5,170 
5,170 
6,170 
5,170 
6,170 

4,950 
4,950 
4,520 
4,310 
3,140 

1,620 
2,300 
2,780 
2,010 
2,300 

2,450 
2,010 
2,780 
1,620 
2,610 

2,610 
2,010 
2.450 
2,150 
2,300 

2,610 
2,780 
1,750 
1,380 
2,450 


6,790 
5,610 
5,390 
5,390 
4,960 

4,520 
4.520 
3.900 
3,140 
3,700 

3,320 
6,070 
2,780 
3,320 
4,100 

2,010 
2,300 
2.450 
2,780 
2,610 

2,610 
2,610 
866 
2,300 
2,010 

2,160 
2,300 
2,960 
2,010 
2,300 


785 

753 

2,150 

2.010 

1,620 

1,500 
1,750 
1,750 
1,380 
1,880 

2,150 
2,150 
1,880 
1,620 
1,440 

1,560 
2,010 
1,750 
1,750 
1,160 


3,780 
2,300 
1,500 
1,600 
1,600 

2,010 
2,960 
3,900 
5,610 
12,000 

14,000 
13,600 
11,100 
7,590 
7,320 

5,840 
6,300 
5,610 
5,610 
6,070 


1,620  5,610 
1,380  4,950 
2.450  ,  4,730 
27,200  :  4,520 
15,600     4,530 


10,200 
7,320 
4.950 
3.610 
3,140 
2,780 


3,330 
4,520 
3.900 
3,900 
4.730 
5,170 


1,880  '  5,610 
2,300  ,  3,900 
2,010  I  4,100 
2,300  3,330 
2,300     2,610 


4,100 
3.330 
3,510 
4,950 
4,520 

4,950 
5,390 
5,390 
4,950 
4,960 

3,900 
6,170 
4,950 
4,310 
4,620 

3,320 
3,320 
2,610 
2,960 
3,510 

3,700 
9,280 
10,200 
9,670 
7,320 
6,070 


3,700 
3,140 
2,780 
2,780 
2,610 

2,780 
2,150 
2.610 
2,300 
2,010 

2,450 
2,010 
1,380 
2,780 
2,300 

2,150 
2,780 
2,780 
2.300 
1,880 

2,010 
2,010 
1,880 
2,450 
2,150 
1,500 


Note.— Daily  discharge  computed  from  a  rating  curve  fairly  well  defined  between  785  and  I2fi00  a 

feet  (gage  heights  3.7  and  9.0  feet):  below  785  seoond-feet  (gage  height  3.7  feet),  the  rating  curve  is  simply 
an  extension,  and  estimates  should  be  used  with  caution.  No  discharge  estimates  have  been  made  Dec.  t 
im,  to  Mar.  31. 1912,  as  dtocharge  relation  was  probably  seriously  affected  by  Ice.  Discharge  for  winter 
periods  of  the  other  years  determined  from  open-water  rating,  may  be  too  hi^. 
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Monthly  ditduargt  of  Wisconsin  River  at  MerrUlt  Wis.y  for  the  years  ending  Sept,  SO, 

1910-1913, 

(Drainage  area,  2630  square  mlles.o] 


Month, 


Discharge  in  second-feet. 


ICaximnm.  Minimum.     Mean. 


Accu- 
racy. 


1900-10. 

October 

November 

December 

January 

February 

March 

fc:::;::::::::;::::;:::::::::: 

June 

July 

August 

Sq[>tember 

The  year 

1910-11. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 

1911-12. 

October 

November 

Aprfl 

May 

June 

July 

August 

September 

1911-23. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July..: 

August 

September 

The  year 


2,010 
8,620 
4,460 
2,380 
2,380 
4,840 
6,540 
4,620 
2,700 
1,270 
1,500 
2,300 


8,620 


1,880 
1,940 
1,820 
2,080 
2,010 
5,390 
6,840 
7,180 
4,730 
2,380 
3,600 
6,790 


7,180 


19,000 
4,730 
10,800 
9,670 
6,170 
27,200 
14,000 
23,500 


5,170 
3,320 
4,730 
2,780 
2,610 
6,300 

12,300 
7,050 
6,790 

10,200 
6,610 
4,950 


12,300 


810 

1,060 

1,600 

1,620 

1,380 

1,680 

2,300 

1,220 

414 

390 

402 

752 


541 

095 

720 

752 

825 

960 

1,880 

1,440 

605 

624 

1,060 

1,270 


541 


4,420 
2,300 

960 
3,140 
1,380 

752 
1,500 
1,880 


2,150 
1,750 
1,620 
1,620 
1,010 
1,500 
4,950 
2,960 
865 
1,880 
1,380 
1,880 


865 


1,410 
4,250 
2,370 
2,090 
2,070 
2,940 
4,140 
2,760 
1,260 
941 
957 
1,280 


2,200 


1,430 
1,180 
1,210 
1,410 
1,480 
2,560 
3,930 
3,560 
1,910 
1,450 
2,280 
3,060 


2,120 


8,650 
3,330 
7,190 
6.330 
3,090 
3,650 
5,450 
5,970 


3,090 
2,320 
2,870 
2,140 
1,910 
2,670 
8,750 
4,630 
3,390 
4,570 
2,620 
2,030 


3,490 


a  Estimates  of  discharge  in  "Second-feet  per  square  mile''  and  "Run-oil  (depth  in  inches  on  drainage 
«a)"  withheld  as  mbleading.    See  "Regulation"  in  station  description. 

NoTB.— See  footnote  to  table  of  daily  discharge. 

WISCONSIN   RIVER,  NEAR   NECEDAH,  WIS. 

Itfocation. — ^At  highway  bridge  known  as  Pete  in  Well  Bridge,  about  3  miles  east  of 
Necedah,  Wis.,  on  the  road  from  Necedah  to  Strongs  Prairie,  about  5  miles  above 
mouth  of  Big  Roche  a  Cri  Creek  (entering  from  the  left), 

Recorda  available.— December  2,  1902,  to  September  30,  1913. 

I>raixiage  area. — 5,800  square  miles. 
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Gage. — Chain  gage  attached  to  bridge.  Gage  heights  for  the  year  1909  (published 
in  Water-Supply  Paper  265)  are  approximately  0.04  too  high;  gage  heists  for 

1910  (Water-Supply  Paper  285)  approximately  0.08  too  high;  gage  heights  for 

1911  (Water-Supply  Paper  305)  approximately  0.13  too  high;  gage  heights  Jan- 
uary to  September,  1912  (Water-Supply  Paper  325)  approximately  0.17  too  hig^; 
gage  heights  for  October  to  December,  1912,  ^ould  be  used  as  given  in  the  following 
tables;  gage  heights  for  1913  refer  to  original  datum. 

Channel  and  control. — Sandy  and  shifting. 

Floods. — ^The  highest  stage  recorded  at  this  station  is  16.8  leet  on  October  10,  1911. 

Winter  flow. — Dischai^  relation  greatly  modified  by  ice  which  forms  at  the  gage  to 
a  thickness  of  1  to  2  feet. 

Accuracy. — Owing  to  the  &ct  that  the  bed  of  the  river  shifts  considerably,  estimates 
based  on  occasional  discharge  measurements  should  be  used  with  great  caution. 
Dischaige  measurements  made  in  1910  and  1913  indicate  a  change  in  the  dischaige 
relation  ranging  from  about  10  per  cent  at  high  stage  to  about  50  per  cent  at  low 
water.  Estimates  of  discharge  for  this  period  have  not  been  prepared  as  the  data 
available  are  not  sufficient  to  warrant  their  publication. 

Cooperation. — Gage  heights  furnished  by  courtesy  of  Wisconsin  Valley  Improve- 
ment Co. 

The  following  discharge  measurement  was  made  by  B.  J.  Peterson:  August  18, 1913: 
Gage  height,  5.13  feet;  discharge,  2,670  second -feet. 

Daily  gage  height^  infect,  of  Wisconsin  River  near  Neeedah,  Wis.,  for  the  year  ending 

Sept.  SOy  191S. 

[Michael  Coughlin,  observer.] 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

6.6 
6.4 
6.3 
6.0 
6.1 

6.3 
6.9 
6.2 
6.1 
6.2 

6.0 
6.2 
6.4 
6.2 
7.4 

7.5 
7.2 
7.1 
7.0 
6.6 

6.2 
6.4 
6.4 
6.0 
6.1 

6.3 
6.2 
6.0 
6.2 
6.0 
5.8 

5.8 
6.8 
6.8 
5.6 
6.8 

5.2 
5.8 
5.7 
6.7 
6.6 

5.4 

6.8 
5.8 
5.7 
6.1 

6.1 
6.0 
5.9 
6.0 
5.9 

5.7 
5.9 

6.8 
5.8 
6.2 

6.0 
5.8 
6.8 
5.6 
5.4 

5.3 
5.6 
6.0 
6.2 
7.0 

7.6 
7.7 
7.9 
6.6 
6.3 

6.6 
7.9 
8.3 
8.5 
8.7 

8.2 
8.3 
8.6 
8.1 
8.2 

8.3 
7.3 
8.1 
7.9 

7.8 

7.8 
7.5 
7.4 
7.4 
7.3 
7.6 

7.3 
7.1 
7.0 
6.9 

6.6 

6.6 

8.6 
9.6 
11.1 
12.0 
12.7 

13.7 
13.9 
13.6 
11.7 
11.1 

10.1 
10.6 
10.6 
10.6 
10.6 

10.6 
10.6 
10.4 
10.6 
10.8 

10.9 
10.6 
9.9 
9.8 
9.7 

9.1 
9.2 
8.9 
8.7 
8.4 



8.2 
8.1 
7.7 
7.4 
7.4 

7.4 
7.5 

8.4 
8.0 
7.8 

7.7 
7.6 
7.3 
7.2 
7.4 

7.1 
7.7 
8.9 
8.7 
9.0 

8.7 
8.6 
0.9 
10.6 
10.6 

9.6 
8.9 
8.4 
8.0 
8.9 
9.0 

10.0 
10.1 
9.6 
8.3 
8.0 

7.6 
7.4 
7.2 
7.2 
6.9 

7.6 
6.3 
6.2 
6.6 
6.4 

6.2 
6.7 
6.5 
6.4 
6.2 

6.6 
7.0 
7.2 
6.8 
6.8 

6.3 
6.4 
6.3 
6.8 
7.3 

6.3 
6.0 
6.0 
5.8 
5.8 

6.2 
6.2 
6.4 
7.1 
7.4 

7.6 
7.5 
7.5 
7*5 

8.4 

7.8 
7.6 
7.4 
7.4 
7.6 

7.6 
7.6 
7.4 
6.7 
6.6 

6.3 
6.2 
6.1 
7.7 
9.4 
9.8 

9.2 
8.4 
6.9 
7.3 
6.4 

5.9 
6.1 
6.0 
6.0 
6.1 

5.9 
6.1 
6.9 
6.2 
5.5 

5.6 
5.7 
6.7 
5.6 
5.3 

5.2 
6.4 
5.6 
5.0 
5.3 

6.5 
5.4 
6.3 
5.4 
5.4 
5.3 

5.2 

2 

4.9 

3 

&5 

4 

5  2 

5 

6.4 

6 

6.3 

7 :.. 

5  s 

8 

6.4 

6.6 

6  0 

9 

5  & 

10 

6.6 

11 

6.9 

5.7 

12 

5  3 

13 

5,3 

14 

5-2 

15 

8.6 

9.7 
10.6 
11.8 
13.4 

9.3 

9.2 
9.0 
9.8 
9.8 
9.3 

9.3 
9.0 
9.0 
9.4 
8.2 
8.0 

5.0 

16 

6.4 

5.2 

17 

4.9 

18 

6.7 

5  2 

19 

5.2 

20 

SlS 

21 

5  2 

22 

6.4 

5.1 

23 

5.3 

24 

S.8 

25 

6.5 

5.8 

26 

6.4 

27 

6.3 

28 

6.C 

29 

6.4 

30 

6k4 

31 

NoTK.— Discharge  relalion  aitected  by  loe  about  Dec  1, 1912,  to  Mar.  20, 1913. 
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TUBKET  BIYEB  AT   GABBEB,    IOWA. 

Location. — ^At  single-span  highway  bridge  at  Garber,  800  feet  above  mouth  of  Wayne 
CTeek,  which  enters  from  the  right. 

Becords  available.— August  29  to  September  30, 1913. 

Drainage  area.— 1,560  square  miles. 

Ga^. — Chain  gage  attached  to  the  bridge,  read  morning  and  evening  to  quarter- 
tenths.  Limits  of  use:  Hundredths  below  3.0,  half-tenths  from  3.0  to  4.0,  and 
tenths  above  4.0  feet. 

Cliannel  and  control. — Sand  and  mud;  shifting. 

Discharge  measurements. — Made  from  the  bridge  or,  at  low  water,  by  wading. 

Begnlation. — ^The  operation  of  an  electric-light  plant  and  grist  mill  at  Elkader 
probably  produces  a  slight  daily  fluctuation. 

Floods. — ^What  is  probably  the  highest  stage  within  ths  past  20  years  occurred  May 
18,  1902,  when  the  river  reached  a  stage  indicated  by  high-water  mark  on  door 
of  A.  F.  Grafe's  residence  in  Garber  about  23.7  feet  above  gage  datum. 

Accuracy. — Gage-height  record  reliable;  data  insufficient  for  estimates  of  dischaige. 


DUcharge  measuremerUs  of  Turkey  River  at  Garher,  lawa^  during  the  year  ending  Sept,  30 , 

1913, 

Date. 

Madeby- 

heigS. 

Dis- 
charge. 

Aug.    8 
29 

W.  G.  Hoyt 

Feet. 
2.80 

2.88 

See.'ft. 
181 

B.J.  Peteraon 

151 

Daily  gage  height,  in  feet,  of  Turkey  River  at  Garber ,  Iowa,  for  the  year  ending  Sept.  30, 

1913. 
[E.  J.  Prolow,  observer.] 


Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

2.90 
2.90 
2.80 
2.76 
2.72 

2.76 

2.72 

3.9 

8.0 

2.81 

11 

3.3 

3.0 

2.90 

2.90 

2.90 

3.2 

2.95 

2.82 

2.81 

4.1 

21 

3.5 

12          

22 

3.2 

13 

23....::.:..:::: 

3.0 

14     

24 

2.96 

16 

25 

2.96 

16 

26 

3.1 

17 

27 

2.99 

8 

18..   . 

28 

2.94 

9 

19 

29 

2.88 
2.92 
2.92 

2.90 

10        

20 

30 

3.2 

31 

HAQtJOKETA  RIVER  ABOVE  MOUTH  OF  NORTH  FORK  OF  MAQUOKETA 
RIVER,  NEAR  MAQUOKETA,  IOWA. 

Location. — ^At  the  Goddard  Bridge,  about  6  miles  west  of  Maquoketa,  about  1,000 
feet  above  mouth  of  Punkin  Rim  entering  from  the  right,  and  about  7  miles  above 
mouth  of  North  Fork  of  Maquoketa  River. 

Beoorda  available.— August  31  to  September  30,  1913. 

Drainage  area. — 957  square  miles. 

Gage. — Chain  gage  attached  to  the  bridge;  read  once  daily,  in  the  morning,  to  half- 
tenths.    Limits  of  use:  Half- tenths  below  and  tenths  above  3.0  feet. 

Channel  and  control. — Control  not  well  defined;  channel  somewhat  shifting. 

Discharge  measurementB. — Made  from  the  bridge. 

Begulation.— The  operation  of  a  grist  mill  at  Canton,  about  12  miles  upstream, 
probably  produces  a  slight  daily  fluctuation  at  the  gage. 

Accuracy  .—Gage-height  record  reliable .    Data  insuflicient  for  estimates  of  discharge. 
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SUBPACB  WATER  SUPPLY,  1913,  PAET  V. 


The  following  dischaige  measurement  was  made  by  S.  B.  Soul^: 
August  31,  1913:  Gage  height,  2.01  feet;  discharge,  194  second-feet. 

Daily  gage  height,  in  feet,  of  Maquoketa  River  above  mouth  of  North  Fork  Maquoketa  River 
near  Maquoketa,  Iowa,  for  the  year  ending  Sept.  SO,  191S. 

[Frank  Prindle,  obserrer.] 


Day. 

Sept. 

Day. 

Sept. 

Day. 

Sept. 

1 

1.05 

ZO 

1.9 

1.95 

2.0 

2.0 
2.1 
1.9 
2.0 
1.95 

11 

2.0 

2.0 

2.1 

2.05 

2.0 

2.1 

2.0 

2.15 

XI 

Zl 

21 

2.3 

2 

12. 

22.  ... 

2.2 

3 

13 

23 

2,2 

4 

14 

1  24 

2.15 

5 

15 

25 

2.1 

6 

16 

26       .  .. 

2.1$ 

7 

I?::::::::::::::::::::::: 

27:::::::;::::::::::::::: 

2.1 

8 

18    

28 

2.1 

9 

19 

29 

2.0 

10 

20    

30       .      .      . 

2.1 

MAQUOKETA  RIVER    BELOW    MOUTH   OF    NORTH    FORK   OF    MAQUOKETA 
RIVER,  NEAR   MAQUOKETA,    IOWA. 

Location.— In  the  southwest  comer  of  the  NE.  J  sec.  17,  T.  84  N.,  R.  3  E.,  at  the 
Bridgeport  Bridge,  about  3  miles  northeast  of  Maquoketa,  1,200  feet  above  the 
jnouth  of  Mill  Creek  which  enters  from  the  right,  and  about  2  miles  below  the 
mouth  of  North  Fork  Maquoketa  River. 

Beoorda  available.— September  1  to  30,  1913. 

Drainage  area. — 1,570  square  miles. 

Channel  and  control. — Control  not  well  defined;  channel  shifting. 

Discharge  measurementB. — Made  from  bridge. 

Regulation. — Practically  none. 

Accuracy. — Gage-height  record  reliable;  data  inadequate  for  estimates  of  dischaige. 

Discharge  measurements  of  Maquoketa  River  below  mouth  of  North  Fork  Maquoketa  River 
near  Maquoketa,  Iowa,  during  the  year  ending  Sept.  SO,  191S. 


Date. 

Made  by— 

he^t. 

Di». 

cliazs«- 

Aug.  21 

W.  G.  Hoyt 

Fett. 
2.87 
2.30 

Sec-fU 
564 

30 

S.  B.  Soull?    

306 

Daily  gage  height,  in  feet,  of  Maquoketa  River  below  mouth  of  North  Fork  of  Maquoketa 
River,  near  Maquoketa,  Iowa,  for  the  year  ending  Sept.  SO,  191S, 

(Jolm  Strodthotl,  observer.] 


Day. 

Sept. 

Day. 

Sept. 

Day. 

8q,t. 

1 

2.25 
2.30 
2.28 
2.25 
2.25 

2.25 
2.25 
2.22 
2.22 
2.22 

11    

2.22 
2.22 
2.28 
2.41 
2.28 

2.90 
2.38 
2.35 
2.32 
2.48 

21 

2.55 

2 

12 

22 

2.50 

3 

13      

23 

2L48 

4 

14 

24    

2.38 

5 

15"* 

25 

2.40 

6 

16       

26 

2. 32 

7    

17 

27    

2.28 

8 

18      

28 

2.30 

9 

19           .                     

29    

2.25 

10 

20    

30 

2.30 
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WAPSIPINICON   RIVER   AT   STONE   CITY,    IOWA. 

Location. — ^At  the  highway  bridge  at  Stone  City,  Iowa,  a  short  distance  above  the 

Chicago,  Milwaukee  &  St.  Paul  Railway  bridge,  about  4  miles  above  the  mouth 

of  Buffalo  Creek. 
Becorda  available.—August  19,  1903,  to  September  30,  1913. 
Drainage  area. — 1,310  square  miles. 
Gage. — Chain  gage  attached  to  bridge;  read  daily,  in  the  morning,  to  quarter-tenths. 

Limits  of  use:  Hundredths  below  3.0,  half-tenths  from  3.0  to  4.0,  and  tenths 

above  4.0  feet.  » 

Channel  and  controL — Remains  of  a  loose  rock  dam  under  the  Chicago,  Milwaxikee 

&  St.  Paul  Railway  bridge,  practically  pennanent,  forms  the  control. 
Discharge  measurements. — ^Made  from  upstream  side  of  bridge. 
Floods. — ^The  high  water  of  July,  1892,  reached  a  stage  of  28  feet  referred  to  the  present 

gage.     According  to  the  observer,  this  record  is  probably  correct  within  one-half 

foot. 
"Venter  flow. — Discharge  relaton  affected  by  ice  that  forms  to  a  thickness  of  1  to  2i 

feet. 
Regulation. — The  operation  of  a  power  plant  installed  in  1912  at  Center  City,  about 

20  miles  above  the  station,  may  possibly  cause  some  diurnal  fluctuation  at  the 

gage. 
Cooperation. — Gage  heights  furnished  by  Frank  Dearborn,  of  Stone  City,  Iowa. 

Discharge  measurements  of  Wapsipinicon  River  at  Stone  City,  Iowa,  during  the  year  ending 

Sept.  30,  1913. 


Date. 

Made  by- 

Oase 
helglit. 

Dis- 
charge. 

Nov     9 

8.  B.  8oul6 

Feet, 
2.05 
2.38 

8ee.-ft. 
198 

Sept.   2 

B  J  Peterson 

71.6 

Daily  gage  height,  in  feet,  of  Wapsipinicon  River  at  Stone  City,  Iowa,  for  the  year  ending 

Sept.  30,  1913. 

[Frank  Dearborn,  observer.] 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1      

3.2 

3.25 

3.1 

3.06 

3.0 

2.88 

2.06 

2.85 

3.3 

3.65 

3.0 

3.76 

4.15 

3.06 

3.65 

3.35 

3.46 

3.3 

3.3 

3.25 

3.3 

3.25 

3.1 

3.2 

3.15 

3.0 

3.1 

2.96 

3.15 

3.0 

3.1 

3.05 

3.0 

3.06 

3.25 

3.06 

3.0 

3.0 

2.90 

3.0 

2.96 

3.0 

2.96 

3.3 

3.5 

3.45 

3.5 

3.35 

3.15 

3.06 

3.1 

3.1 
3.0 
3.0 
3.0 
3.0 

2.98 

2.95 

2.98 

3.0 

3.9 

3.3 
3.1 
3.1 
3.1 
2.72 

2.04 

3.2 

3.2 

3.15 

3.2 

3.2 
3.16 
3.1 
3.1 

3.1 

6.6 
6.1 
5.8 
6.6 
6.6 

5.3 
5.2 
5.2 
5.8 
6.4 

6.6 
6.6 
6.7 
6.4 
6.1 

6.6 
6.4 
5.4 
4.9 
4.7 

4.6 
4.4 

4.0 

3.85 

3.7 

3.5 

3.35 

3.55 

3.55 

3.35 

3.3 

3.3 

3.25 

3.6 

4.0 

4.4 

4.6 
4.7 
4.6 
4.3 

4.0 
4.3 
4.4 

4.7 
5.1 

5.0 
5.3 
5.3 

4.8 
4.9 

6.8 
6.5 
7.2 

a9 

9.3 

8.2 
7.9 

a3 

9.2 
9.4 
8.1 

6.5 
5.7 
4.9 
4.7 
4.4 

4.2 

4.6 

3.95 

4.0 

3.9 

3.7 

3.8 

3.65 

3.7 

3.7 

3.9 

3.55 

3.6 

3.3 

3.4 

3.36 

3.3 

3.35 

3.3 

3.46 

3.36 
3.36 
8.95 
3.35 
2.7 

2.80 
2.88 
2.72 
2.70 
2.72 

2.68 

3.76 

2.68 

3.2 

2.82 

2.66 
2.56 
2.62 
2.56 
2.58 

2.62 
2.97 
2.92 
2.80 
2.56 

2.57 
2.59 
2.78 
2.72 
2.60 

2.66 
2.62 
2.71 
2.82 
2.70 
2.63 

2.65 
2.62 
2.68 
2.68 
2.58 

2.66 
2.36 
2.35 
2.44 
2.55 

2.48 
2.78 
2.63 
2.40 
2.95 

2.80 
2.62 
2.47 
2.55 
2.42 

2.62 
2.70 
2.45 
2.42 
2.35 

2.35 
2.33 
2.38 
2.38 
2.40 
2.42 

2.38 

2           

2.42 

3               

2.36 

4       

2.40 

5     

2.66 

3.1 

2.38 

6           

2.38 

7     

2.38 

g           

3.i 

2.45 

9      

5.6 

2.64 

10           



5.9 

2.40 

11        

6.0 
6.2 
6.6 
7.8 
9.0 

9.6 

2.48 

12 

2.48 

2.43 

13        

2.40 

14               

2.38 

15 

3.1 

2.33 

15     

2.40 

17             

10.1 

2.40 

Ig    

3.1 

10.4 
10.5 
9.8 

9.0 
8.8 
8.4 
10.2 
10.5 

10.1 
9.8 
8w6 
7.4 
7.2 
7.1 

2.42 

10                .  ... 

2.82 

2.58 

20 

2.66 

21      

2.40 

22 

3.0 

2.40 

23           

2.46 

24 

2.60 

25 

1 

2.42 

26 

3.1 

2.75 

2.40 

27           

2.38 

28 

2.38 

»:::::::::::::: 



2.8 

2.40 

30 

2.48 

31 

1 

<             1 

NOTB.'-Discharge  relation  affected  by  ice  about  Dec.  7, 1912,  to  Mar.  8, 1913. 
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SURFACE   WATER  SUPPLY,  1913,  PART  V. 


Daily  discharge,  in  second-feet,  of  Wapsininicon  River  at  Stone  City,  Iowa,  for  the  year 

ending  Sept.  SO,  191S. 


Day. 


Oct. 


I 
Nov.     Dec.      Jan.      Feb. 


Mar.     Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 
2 
3 
4 
5 

6 

7, 
8, 
9. 
10 

11 
12 
13 
14 
15. 

16, 
17, 
18, 
19, 
20, 

21. 
22. 
23 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


205 
315 
255 
238 
220 

185 
208 
177 
335 

488 

610 
535 

738 
635 

488 

355 
898 
835 
335 
315 


315 
255 
295 
275 

220 
255 
214 
275 
220 
255 


220 
238 
315 
238 

220 
220 
190 
220  i 
214  j 

220  ' 
208 
335 
420 


420 
355 
275 
238 
255 

255 
220 
220 
220 
220 

214 
205 
214 
220 
610 


335 
255 
255 
255 
143 

202 


'  2,120 
I  1*820 

1,640 
I  1,540 

1,540 


I  1,370 

I  1,320 

1,320 

1,540  I  1,640 

1,700  ;  2,000 


335 

2,060 

335 

1,500 

315 

1,150 

465 

1,040 

660 

875 

875 

765 

085 

985 

1,040 

635 

085 

660 

820 

610 

1,760 

2.120 

1,880 

2,120 

2,120 

2,180 

2,940 

2,000 

3,840 

1,820 

4,320 

1,540 

4,?20 

1,420 

4,980 

1,420 

5,070 

1,150 

4,480 

1,040 

3,840 

985 

3,690 

875 

3,390 

660 

4,800 

585 

5,070 

510 

4.720 

420 

4,480 

355 

3.540 

442 

2.660 

442 

2,520 

355 

2,450 

660 

820 

875 

1,040 

1,260 

1,200 
1,370 
1,370 
1,100 
1,150 

1,640 
2,060 
2,520 
3,760 
4,080 

3,240 
3,020 
3,320 
4,000 
4,160 
3,160 


510 
560 
488 
510 
510 

610 
442 
420 
335 
375 

355 
335 
355 
336 


355 
355 
635 
355 
138 


164 
185 
143 
138 
143 

133 
535 
133 
205 
160 

106 
103 
96 
105 
110 

119 
211 
196 
164 
105 

107 
112 
159 
143 
114 

106 
119 
141 
169 
138 
121 


126 
110 
133 
110 
110 

105 
68 
66 
81 

103 


150 

121 

74 

206 

164 
110 

87 
103 

78 

06 
138 
83 
78 
66 

66 
63 
71 
71 
74 
78 


71 
78 
68 
74 
71 

71 
71 
83 
124 
74 

88 

79 
74 
71 
63 

74 
74 

78 
110 
103 

74 
74 
83 
114 
78 

74 
71 
71 
74 


Note.— Dally  discharge  computed  from  a  rating  curve  well  defined  between  58  and  2,380  second-feet 
(gage  heights,  2.3  and  7.0  feet).  Discharge  estimated,  because  of  ice, from  gage  heights,  observer's  notes. 
Climatic  records,  and  discharge  of  adjacent  drainage  areas,  as  follows:  Dec.  7-31,  1012,  170  second-feet; 
Jan.  1-31, 1013, 170  second-feet;  Feb.  1-28, 140  secona-feet;  and  Mar.  1-8. 300  second-feet. 

Monthly  discharge  of  Wapsipinicon  River  at  Stone  City,  Iowa,  for  the  year  en^ng  Sept, 

SO,  191S. 

(Drainage  area,  1.310  square  mUes.] 


Discharge  in  second-feet. 

Run-ofl 
{depth  in 
mcneson 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Acctt- 
ncy. 

October 

738 
610 

177 
100 

335 

268 

184 

170 

140 
2,670 
1,290 
1,700 

625 

154 

100 

80.0 

0.256 
.206 
.140 
.130 
.107 

2.04 
.985 

1.30 
.477 
.118 
.076 
.061 

a30 
.23 
.16 
.15 
.11 
2.35 
1.10 
1.50 
.53 
.14 
.00 
.07 

A. 

November 

A. 

December 

January 



Fflhniftry 

March 

5,070 

2,180 

4,160 

2,060 

535 

205 

124 

B. 

April 

355 
315 
138 
96 
63 
63 

A. 

Mky :..::::::.:..: :..:..::: 

B. 

June 

A. 

July 

A. 

August 

A 

September 

A. 

The  ywr 

5,070 

648 

.496 

6.73 

IOWA   RIVER    NEAR    IOWA   FALLS,    IOWA. 

Location. — About  1  mile  above  Iowa  Falls  and  2  miles  below  the  Northwestern  Rail- 
way bridge. 
Uecords  available.— August  5,  1911,  to  September  30,  1913. 
')rainage  area. — Not  measured. 
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Gage. — Vertical  staff  fastened  to  a  maple  tree  on  the  north  or  left  bank  of  the  river, 
read  morning  and  evening  to  quarter-tenths.  Limits  of  use:  Hundredths  below 
2.0,  half-tenths  from  2.0  to  3.0,  and  tenths  above  3.0  feet. 

Channel  and  control. — Rock;  permanent. 

Diaeharge  measurements. — At  low  water  made  by  wading  in  the  vicinity  of  the 
gage;  at  high  stages  from  Illinois  Central  Railn^  bridge  one-fourth  mile  from 
depot.    A  small  creek  enters  from  the  left  between  the  bridge  and  gage. 

Winter  flow. — Discharge  relation  affected  by  ice. 

Begolation. — A  dam  7  miles  above  the  gage  at  Alden  is  used  occasionally.    It  is 
thought  that  the  flow  at  the  gage  is  the  natural  flow  of  the  stream. 
Data  inadequate  for  estimates  of  discharge. 

Discharge  TneasurejnerUs  of  Iowa  River  near  Iowa  FallSj  Iowa,  during  the  year  end\n*j 

Sept.  SO,  1913. 


Date. 

Madeby- 

hSgLt 

Dis- 
charge. 

Date. 

Madeby- 

hei^t 

Dls- 
charge. 

Nov.    7 

Lmb  and  Sould 

Feet. 

0.61 

.61 

Sec.-ft. 
28.1 
30.2 

Sept.   4 

B.  J.  Peterson 

Feet. 
0.48 

.48 

Sec.'ft. 
10.6 

7 

do 

do 

11.1 

NoTB.— Measurements  made  by  wading. 

Daily  gage  height,  in  feet,  of  lovm  River  near  Iowa  Falls,  Iowa,  for  the  year  ending  Sept. 

SO,  191S. 
[Albert  Kulas,  observer.] 


Day. 


Oct.     Not.     Dec.     Jan.     Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept. 


ruly. 

Aug. 

aso 

0.55 

.78 

.60 

.90 

.48 

.82 

.90 

.78 

.54 

.71 

.54 

.70 

.59 

.70 

.44 

.68 

.50 

.65 

.50 

.68 

.60 

.79 

.60 

.74 

.70 

.70 

.66 

.70 

.65 

.70 

.60 

.70 

.62 

.78 

.65 

.68 

.59 

.44 

.60 

.60 

.60 

.62 

.65 

.69 

.75 

.68 

.75 

.69 

.71 

.68 

.59 

.68 

.68 

.66 

.59 

.66 

.50 

.88 

.35 

.68 

.46 

1. 

2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21 
22. 
23. 
24 
25 

26 
27 
28 
20 
30 
31 


0.56 
.72 
.60 
.60 
.62 

.62 
.62 
.72 
.65 
.71 

.78 
.72 
1.06 
1.00 
1.00 

.94 
.89 
.84 
.80 
.81 

.90 
1.05 
1.00 
.98 
.98 

.94 
.90 
.90 
.88 
.88 
.85 


0.85 
.86 
.85 
.92 
.82 

.72 
.68 
.90 
.76 
.78 

.72 
.79 
.81 
.82 
.84 

.82 
.85 
.72 
.66 
.82 

.81 
.84 
.88 
.75 

.82 

.69 
.56 
.72 
.90 
.78 


a85 

.85 
.74 
.88 
.98 

1.00 
1.00 
.94 
.96 
.80 

.82 
.80 
.85 
.85 


.90 


.90 
.90 

.92 
.94 
.91 
.92 
.90 

.90 
.92 
.95 
.92 
.95 
.99 


a  91 
1.00 
1.04 


1.0 
1.05 
1.0 
.98 
1.0 

1.05 
1.0 
1.05 
1.0 
1.05 

1.05 

1.1 

1.1 

1.15 

1.2 

k2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 


1.2 
1.2 
1.2 
1.2 
1.25 

1.2 

1.15 

1.2 

1.3 

1.3 

1.2 
1.2 
1.3 
1.3 
1.3 

1.25 
1.2 
1.2 
1.2 
1.2 

1.2 

1.3 

1.3 

1.25 

1.25 

1.3 

1.25 

1.25 


1.25 

1.2 

1.4 

1.4 

1.3 

1.25 

1.3 

1.8 

1.75 

1.8 

2.0 

2.15 

2.25 

3.5 

4.8 

5.1 
3.5 
2.8 
2.1 
2.0 

1.7 

2.0 

1.4 

2.45 

2.4 

2.4 

2.6 

1.85 

1.8 

1.75 

1.65 


1.45 
1.39 
1.38 
1.40 
1.40 

1.40 

1.45 

1.75 

2.1 

2.7 

2.05 
3.2 
3.2 
3.0 
2.65 

2.85 

2.1 

1.9 

1.75 

1.55 

1.5 

1.42 

1.39 

1.36 

1.36 

1.31 
1.29 
1.31 
1.31 
1.28 


1.20 
1.12 
1,08 
1.39 
1.6 

1.7 

1.65 

1.6 

1.6 

1.65 

1.5 

1.48 

1.5 

1.6 

2.05 

2.3 

2.4 

2.5 

2.55 

2.7 

2.95 

3.1 

3.2 

3.3 

3.2 

3.0 

2.9 

3.0 

3.0 

2.95 

2.5 


2.15 
1.95 
1.75 
1.55 
1.48 

1.44 
1.29 
1.26 
1.20 
1.18 

1.11 
1.10 
1.02 
1.00 
1.00 


0.49 
.51 
.48 
.49 
.49 

.49 
.50 
.60 
.65 
.50 

.55 
.65 
.49 
.52 
.70 

.52 
.64 
.48 
.70 
.65 

.52 
.72 
.55 
.62 


.72 

.75 
.80 
.70 
.72 


Note.— Discharge  relation  affected  by  ice  about  Dec.  8, 1912,  to  Mar.  14, 1913.    On  Mar.  22, 1913,  observer 
reported  slush  ice  below  the  gage. 

CEDAR  BIVEB   NEAB   AUSTIN,    MINN. 

I-ocatioii.— In  sec.  15,  T.  102  N.,  R.  18  W.,  just  below  the  dam  of  the  Red  Cedar  mill, 

2  miles  below  Austin. 
B^corda  available.— May  29,  1909,  to  September  30,  1913. 
I>rai2iage  area. — 425  square  miles. 
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8UKFACB  WATER  SUPPLY,  1913,  PART  V. 


Oage. — Chain  gage  since  May  2,  1913,  read  to  quarter-tenths  three  times  daily  when 
Red  Cedar  mill  (see  *' Regulation  ")  is  in  operation  and  twice  daily  at  other  timee. 
Limits  of  use:  Hundredths  below  3.0,  half-tenths  from  3.0  to  4.0,  and  tenths 
above  4.0  feet. 

ISI^nter  flow.— The  discharge  relation  was  probably  not  materially  affected  by  ice 
during  the  winter  of  1912-13. 

Begtilation. — Immediately  above  the  station  is  the  power  plant  known  as  Red  Cedar 
mill.  During  the  low- water  season  the  water  is  drawn  down  below  the  crest  of 
the  dam  by  the  end  of  the  10  or  12  hour  run,  and  after  the  turbine  is  closed  the 
water  is  held  back  for  several  hours  before  it  has  risen  sufficiently  to  flow  over  the 
crest.  Consequently  the  stage  of  the  river  changes  considerably  during  each  24 
hours. 

Accuracy. — Owing  to  the  slightly  shifting  channel,  the  growth  of  vegetation,  and 
fluctuations  in  stage  caused  by  the  operation  of  the  power  house  records  are  only 
fair. 

Discharge  measurements  of  Cedar  River  near  Austin,  Minn.,  during  the  year  ending 

Sept.  SO,  1913. 


Date. 

M«i.l.y-            l,«g||>. 

Dis- 
charge. 

Date. 

liadeby- 

hdS^t. 

charge. 

Jan.   24 

S.  B.  Boul6 

Feet. 
2.51 
3.06 
4.67 

See.-ft. 
a58.4 
105 
5676 

June  27 

Sept.  25 

25 

8.  B.  8oul4 

Feet. 
4.90 
2.71 
2.75 

^Itf- 

Apr.    1 
May  21 

do 

do 

B.  J.  Petenoo 

<57.2 

do 

e«7.7 

a  Velocities  determined  bv  subsurfeoe  method. 

b  Slight  obstruction  lh>m  barbed  wires  in  riv«  Just  below  gage. 

cLarge  amount  of  grass  at  control. 

Daily  gage  height,  in  feet,  of  Cedar  River  near  Austin,  Minn,,  far  the  year  ending 

Sept.  SO,  191S. 

[J.  C.  Khjg,  observer.] 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8^^ 

1 

2.11 
2.47 
2.47 
2.48 
2.49 

2.33 
2.37 
2.42 
2.44 
2.42 

2.52 
2.60 
2.43 
2.60 
2.59 

2.53 
2.51 
2.51 
2.46 
2.32 

2.55 
2.56 
2.49 
2.45 
2.49 

2.44 
2.36 
2.42 
2.44 
2.42 
2.47 
1 

2.45 
2.46 
2.33 
2.40 
2.42 

2.48 
2.43 
2.46 
2.44 
2.31 

2.38 
2.52 
2.66 
2.66 
2.66 

2.64 
2.48 
2.58 
2.56 
2.56 

2.57 
2.48 
2.50 
2.33 
2.53 

2.52 
2.54 
2.37 
2.52 
2.58 

2.43 
2.36 
2.36 
2.42 
2.42 

2.34 
2.34 
2.30 
2.47 
2.42 

2.23 
2.27 
2.24 
2.21 
2.08 

2.35 
2.47 
2.44 
2.41 
.   2.27 

2.20 
2.00 
2.39 
2.26 
2.11 

2.35 
2.30 
2.22 
1.97 
2.25 
2.37 

2.23 
2.22 
2.23 
2.24 
2.05 

2.40 
2.37 
2.33 
2.05 
2.40 

2.42 
2.05 
2.36 
2.43 
2.36 

1.92 
2.15 
2.37 
2.36 
2.36 

2.25 
2.21 
2.31 
2.30 
2.43 

2.32 
2.44 
2.31 
2.26 
2.38 
2.27 

2.34 
1.98 
2.31 
2.33 
2.01 

2.56 
2.01 
2.36 
2.06 
2.28 

2.29 
2.38 
2.52 
2.06 
2.28 

2.19 
2.30 
2.28 
1.98 
2.30 

2.31 
2.66 
2.01 
2.38 
2.22 

2.22 
2.34 
2.00 

2.59 
2.29 
2.59 
2.27 
2.25 

2.37 

2.20 

3.85 

4.4 

5.6 

5.7 
4.9 
4.1 
6.7 
5.05 

4.2 

3.45 

3.25 

3.3 

3.05 

2.95 

2.81 

2.76 

6.5 

6.5 

4.5 

3.4 

3.3 

3.4 

3.35 

3.25 

3.05 

3.05 

3.5 

3.35 

3.1 

2.92 
2.87 
2.81 
2.79 
3.1 

3.7 

4.1 

.3.65 

•3.5 

3.15 

3.03 
2.92 
2.85 
2.80 
2.71 

2.77 
2.73 
2.68 
2.71 
2.71 

2.70 
2.64 
2.66 
2.62 
2.60 

2.56 
2.57 
2.76 
3.15 
3.20 

3.00 
2.89 
2.80 
2.80 
2.74 

2.67 
2.73 
2.66 
2.82 
3.35 

3.8 
4.7 
4.8 
4.3 
4.5 

4.7 
4.5 
4.0 
3.6 
3.3 

3.4 

3.3 

3.15 

3.1 

2.87 

2.87 

2.63 
2.74 
2.68 
2.66 
2.64 

2.02 
2.02 
2.47 
2.52 
2.54 

2.52 
2.45 
2.36 
2.45 
2.34 

2.42 
2.42 
2.41 
2.41 
2.50 

2.46 
2. 38 
2.46 
2.49 
5.6 

6.7 
4.7 
3.8 
3.15 
2.03 



2.73 
2.66 
2.61 
2.47 
2.62 

2.58 
2.86 
2.82 
2.67 
2.57 

2.64 
2.65 
2.55 
2.66 
2.58 

2.66 
2.59 
2.62 
2.50 
2.39 

2.53 
2.50 
2.48 
2.46 
2.44 

2.45 
2.37 
2.45 
2.54 
2.53 
2.75 

2.72 
2.61 
2.52 
2.58 
2.55 

2.48 
2.40 
2.51 
2.51 
2.60 

2.76 
2.78 
2.70 
2.50 
2.57 

2.56 
2.50 
2.78 
2.02 
2.74 

2.74 

3.25 

3.3 

3.1 

2.05 

2.76 
2.60 
2.58 
2.52 
2.58 
2.47 

2.01 

2 

2.02 

3 

2.60 

4 

2.60 

5      

2.40 

e    

2.42 

7 

2.17 

8 

2.65 

0 

2.44 

10             

2.43 

11 

2.44 

12 , 

2.47 

13 

2.47 

14         

2.21 

15 

2.55 

16 

2.40 

17 

2.40 

18 

2.40 

19    

2.62 

20 

2.57 

21 

2.48 

22      

2.  SB 

23 

2.50 

24 

2.7« 

25 

2.74 

26 

2,71 

27      

2. 64 

28 

2.M 

29 

2.70 

80 

2.C7 

31 

NoTK.— Discharge  relation  probably  not  materially  affected  by  ice  during  the  year  ending  S^t.  30»  If  IS. 
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Daily  diicharge,  in  second-feety  of  Cedar  River  near  Austin^  Minn.,  for  the  year  ending 

SepL  SO,  191S, 


Day. 

Oct. 

Nov. 

D«s. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

7.6 
51 
51 
53 
54 

30 
3d 
43 
40 
43 

60 
76 
45 
98 
74 

62 
58 
58 
50 

28 

66 

68 
54 
48 
54 

46 
34 
43 
46 
43 
61 

48 
50 
30 
40 
43 

53 
46 
50 
46 
26 

37 
60 
90 
88 
90 

86 
53 
72 
68 
68 

70 
53 
56 
30 
62 

60 
64 
36 
60 
72 

45 
34 
34 
43 
43 

31 
31 
25 
23 
21 

18 
22 
19 
16 
6.3 

32 
51 
46 
42 
22 

15 
4.5 
38 
21 

7.6 

32 
25 
17 
4.2 
20 
36 

18 
17 
18 
19 
6 

40' 
36 
30 
6 
40 

43 
6 
34 
45 
34 

4 

11 
36 
34 
34 

20 
16 
26 
25 
45 

28 
46 
26 
21 
37 
22 

31 

4 
26 
30 

5 

68 
5 

34 
6 

23 

24 
37 
60 
6 
23 

14 
25 
23 

4 
25 

26 
90 
5 
37 
17 

17 
31 

4 

74 
24 
74 
22 
20 

36 

15 

413 

586 

1,030 

1,070 
762 
490 

1,450 
819 

522 
206 
241 
254 
189 

163 

128 

115 

1,370 

1,370 

618 
282 
254 
282 
268 
241 

189 
189 
310 
268 
202 

155 
142 
128 
122 
202 

368 
490 
353 
310 
215 

180 
155 
138 
125 
102 

118 
108 
95 
102 
102 

100 
86 
90 
81 
76 

68 
70 
115 
215 
228 

176 
148 
125 
125 
110 

98 
106 

90 
130 
268 

396 
688 
724 
554 
618 

688 
618 
458 
338 
254 

282 
254 
215 
202 
142 
142 

83 
110 
95 
90 

86 

81 
81 
51 
60 
64 

60 
48 
34 
48 
31 

43 
43 

42 
42 
56 

50 
37 
50 
54 
990 

1,450 
688 
398 
215 
158 

62 
50 
42 
22 
43 

30 
90 
81 
51 
36 

46 
48 
32 
50 
37 

50 
38 
43 
25 
14 

30 
25 
23 
21 
10 

20 
13 
20 
31 
30 
66 

60 
42 
28 
37 
32 

23 
21 
26 
26 
54 

68 
72 
56 
38 
36 

32 
25 
72 
43 
64 

64 
189 
202 
150 
112 

68 
40 
37 
28 
37 
22 

42 

2 

43 

3 

40 

4 

34 

6 

15 

6 

17 

7 

4 

8 

32 

9 

19 

10 

18 

11 

19 

12 

22 

13 

22 

14 

5 

15 

32 

16 

24 

17 

24 

18 

24 

M 

28 

20 

36 

21 

23 

22 

37 

23 

25 

24 

56 

26 

64 

26 

58 

27 

46 

28 

31 

29 

56 

30 

51 

81 

NoTB.— Daily  discharge  Oct.  1, 1012,  to  June  30, 1913,  computed  from  a  rating  curve  well  defined  between 
6.7  and  1,370  second-feet  (gage  heights  2.1  and  6.5  feet).  Daily  discharge  July  1  to  Sept.  30, 1913,  computed 
from  a  ratfrig  curve  bcoed  on  the  discharge  measurements  made  on  Sept.  25. 1013.  The  discharge  relation 
was  probttbly  affected  by  backwater  from  grass  during  the  latter  period.  Estimates  of  discharge  for  Jan- 
uary and  February  may  possibly  be  somewhat  too  high  as  the  open-water  rating  curve  was  used  during 
these  months. 


Monthly  discharge  of  Cedar  River  near  Austin,  Minn.,  for  the  year  ending  Sept.  SO,  191S. 
[Drainage  a^ea,  425  square  miles.] 


Discharge  in  second-feet. 

Run-off 
(depth  in 
inches  on 
drainage 
area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mUe. 

Accu- 
racy. 

October     

98 
90 
51 
46 
90 
1,450 
490 
724 
1,450 
90 
202 
64 

7.5 
26 

4.2 

4 

4 
15 
76 
68 
31 
13 
21 

4 

50.9 
56.9 
26.6 
26.5 
25.0 

435 

177 

279 

178 
38.3 
58.2 
31.6 

ai20 
.134 
.063 
.062 
.050 

L02 
.416 
.656 
.419 
.090 
.137 
.074 

a  14 
.15 
.07 
.07 
.06 

LIS 
.46 
.76 
.47 
.10 
.16 

B. 

November 

B. 

December 

C, 

January 

C. 

February 

D. 

iteS!7.;..:::::::::::::::::: 

C. 

April 

B. 

M£y.v;:                         

B. 

June...:::::.:.:.::::::::.:: 

C. 

July 

C. 

August 

C. 

September 

.08     C. 

The  year 

1,430  1               4 

116 

.273 

3.70 

Note.— See  footnote  to  table  of  daily  discharge. 
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SURFACE  WATER  SUPPLY,  1913,  PART  V. 


CEDAB  RIVEB  AT  CEDAB  BAPIDS,    IOWA. 

Location. — In  the  central  part  of  Cedar  Rapids,  below  the  dam  and  between  the 

electric  railroad  bridge  and  the  Seventh  Avenue  combination  railroad  and  foot 

bridge. 
Records  available.— October  26,  1902,  to  September  30,  1913. 
Drainage  area. — 6,320  square  miles. 
Gage.— An  inclined  staff  gage  fastened  to  posts  driven  in  the  right  bank  of  the  river 

in  the  rear  of  the  Iowa  Windmill  &  Pump  Co.'s  plant.    Gage  read  once  daily,  in 

the  morning,  to  tenths. 
Channel  and  control. — Bed  of  river  consists  of  rock  and  gravel;  clean  of  v^etation 

and  nearly  permanent. 
Discharge  measurements. — ^Made  from  upstream  side  of  the  First  Avenue  bridge. 
Winter  flow.— Discharge  relation  affected  only  slightly  by  ice,  as  the  current  is  swift 

and  ice  seldom  forms  across  the  river  for  the  entire  width. 
Begulation. — A  dam  and  power  plant  above  the  station  may  modify  the  flow  to  some 

extent  during  low  stages  of  the  river. 
Accuracy. — Records  good. 
Cooperation. — Gage  heights  furnished  by  United  States  Weather  Bureau. 

Discharge  measuremenU  of  Cedar  River  at  Cedar  RapidSj  lowa^  during  the  year  eruHng 

Sept.  SO,  1913. 


Dat«. 

Madeby- 

Oace 
heij^t. 

Dis- 
charge. 

Date. 

Made  by- 

h^lTt. 

Dis- 
charge. 

Nov.    8 

8.  B.  Soul^ 

FeH. 
3.01 
2.79 

910 
a733 

Sept   3 

B.  J.  Petersosi 

Feet. 
2.78 

^'•t^ 

Sept.   3 

B.  J.  Peterson. 

o  Measurement  made  at  Fourteenth  Avenue  bridge;  not  a  good  measuring  section. 
Daily  gage  height^  infect^  of  Cedar  River  at  Cedar  Rapids,  lowa^for  the  year  ending  Sept, 

SOy  191S. 


Day. 


Oct 


Nov. 


Dec.     Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept. 


1. 
2. 
3. 
4. 
6. 

6. 
7., 
8., 
9. 
10. 

1. 
2. 
.3., 
4., 
.5., 


9. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


3.1 
3.2 
3.1 
3.2 
3.1 

3.2 
3.1 
3.2 
3.2 
3.5 

3.4 
3.4 
3.3 
3.3 
3.2 

3.3 
3.1 
3.2 
3.1 
3.2 

3.1 
3.1 
3.0 
3.1 
3.1 

3.2 
3.1 
3.2 
3.1 
3.1 
3.0 


8.1 
3.0 
3.1 
3.0 
3.0 

2.9 
3.2 
3.0 
3.1 
2.9 

3.0 
2.9 
3,1 
3.2 
3.4 

3.2 
3.2 
3.0 
3.1 
3.0 

3.1 
2.9 
3.0 
2.9 
2.9 

2.8 
2.9 
2.9 
3.0 
2.9 


3.0 
2.9 
3.1 
2.8 
2.9 

Z7 
Z8 
2.8 
2.9 
3.0 

3.1 
3.0 
3.1 
3.2 
2.8 

2.7 
2.8 
2.8 
2.9 
2.8 

Z9 
2.8 
Z9 
2.7 
2.8 

2.7 
2.9 
2.8 
3.0 
2.9 
3.1 


3.1 
2.9 
2.9 
2.8 
2.9 

2.7 
2.8 
2.7 
2.8 
2.9 

3.1 
3.0 
3.2 
3.1 
3.2 

3.4 
3.7 
3.7 
3.6 
3.2 

3.2 
3.1 
3.1 
3.0 
3.0 

2.9 
3.0 
2.9 
3.1 
3.1 
3.2 


3.0 
3.0 
2.9 
3.0 
2.9 

3.0 
2.8 
2.9 
2.7 
2.8 

2.7 
2.8 
2.8 
2,9 
2.8 

3.0 
2.9 
3.0 
2,9 
3.3 

3.2 

3.1 
3.0 
3.0 
2.9 

3.0 
2.9 
2.9 


2.8 
3.0 
2.9 
3.0 
2.9 

3.1 
3.0 
3.1 
3.9 
4.0 

4.1 
4.3 
6.5 
6.7 
7.5 

7.6 
7.7 
8.9 

a7 

7.6 

6.8 
6.7 
6.2 
6.4 
6.9 

6.3 
6.3 
6.5 
5.9 
5.6 
5.2 


4.7 
4.6 
4.2 
4,3 
4.3 

4.2 
4.2 
4.3 
4.2 
4.4 

4.5 
4.6 
5.0 
5.0 
4.7 

4.6 
4.4 
4.4 
4.3 
4.3 

4.0 
4.1 
4.0 
4.0 
3.9 

3.9 
3.8 
3.9 
3.7 
3.8 


3.6 
3.7 
3.5 
3.7 
3.6 

4.2 
4.0 
4.1 
4.1 
4.1 

3.9 
3.9 
3.8 
4.0 
4.2 

4.8 
4.3 
4.3 
4.2 
4.9 

5.0 
5.5 
5.0 
6.9 

5.8 

6.0 
5.7 
5.7 
5.5 
5.4 
5.1 


5.0 
4.6 
4.5 
4.3 
4.2 

4.0 
4.1 
3.9 
3.9 
3.7 

3.8 
3.7 
3.7 
3.6 
4.« 

3.7 
3.8 
3.6 
3.7 
3.6 

3.6 
3.6 
3.6 
3.4 
3.5 

3.4 
3.5 
3.5 
3.5 
3.4 


4.0 
3.8 
3.8 
3.5 
3.6 

3.4 
3.5 
3.3 
3.4 
3.3 

3.4 
3.3 
3.4 
3.3 
3.4 

3.0 
3.1 
3.0 
3.1 
3.0 

3.0 
3.0 
3.1 
3.0 
3.1 

2.9 
3.0 
2.9 
3.0 
2.9 
3.0 


2.8 
2.9 
2.8 
2.9 
2.8 

2.9 

2.8 
2.9 
2.8 
3.0 

2.9 
2.9 
3.0 
3.1 
3.0 

3.0 
2.9 
3.0 
2.8 
2.9 

2.8 
2.9 
2.8 
2.9 
2.9 

2.9 
2.8 
2.9 
2.8 
Z9 
2.8 


2.9 
2.7 
2LS 
2.7 
Z8 

Z7 
2.S 
2L7 
2.8 
2.7 

2.9 

2.8 
2.9 
2L8 
2L9 

2.7 
2.9 
2.7 
2L8 
2.7 

2L8 
2.7 

2.8 
2.7 
2.8 

Z7 
Z8 
2.7 
2.8 
18 


^OTE.— Discharge  relation  probably  not  materially  affected  by  ice  durfaig  the  year  ending  Sept  30, 1918. 
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Daily  di$charge,  in  teocmd-fui,  of  Cedar  River  at  Cedar  Rapids,  lowQy  for  the  year  ending 

Sept.  SO,  191S, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


Bfay. 


Jane. 


July. 


Aug. 


Sept. 


1. 

a. 

3. 
4. 

6. 

6. 

7. 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 

ao, 

21 
22. 
23. 
24. 
25. 

25. 
27. 

28. 
29. 
30 


1,100 
1,260 
1,100 
1,260 
1,100 

1,260 
1,100 
1,260 
1,260 
1,840 

1,630 
1,630 
1,440 
1,440 
1,260 

1,440 
1,100 
1,260 
1,100 
1,260 

1,100 
1,100 
960 
1,100 
1,100 

1,260 
1  100 
1,260 
1,100 
1,100 
960 


1,100 
960 

1,100 
960 
960 

810 
1,260 

950 
1,100 

810 

960 

810 

1,100 

1,260 

1,630 

1,260 
1,260 

960 
1,100 

960 

1,100 
810 
960 
810 
810 

690 
810 
810 
960 
810 


950 
SIO 
1,100 
690 
810 

580 
690 
690 
810 
950 

1,100 

950 

1,100 

1,260 

690 

580 
690 
690 
810 


810 
090 
810 
580 
690 

580 
810 
690 
960 
810 
1,100 


1,100 
8n) 
810 
690 
810 

580 
690 
580 
690 
810 

1,100 
950 
1,260 
1,100 
1,260 

1,630 
2,320 
2,320 
2,070 
1,260 

1,260 

1,100 

1,100 

950 

960 

810 

960 

810 

1,100 

1,100 

1,260 


950 
950 
810 
950 
810 

950 
690 
810 


580 
690 
090 
810 
600 

950 
810 
950 
810 
1,440 

1,260 

1,100 

950 

960 

810 

960 
810 
810 


690 
950 
810 
950 
810 

1,100 
050 
1,100 
2,870 
3,170 

3,480 
4,110 
12,000 
12,700 
15,800 

16,200 
16,600 
21,400 
20.600 
16,200 

13,100 
12,700 
10,800 
11,600 
13,500 

11,200 
11,200 
12,000 
9,710 
8,610 
7,170 


5,430 
5,090 
3,790 
4,110 
4,110 

3,790 
3,790 
4,110 
3,790 
4,430 

4,760 
5,090 
6,470 
6,470 
5,430 

5,090 
4,430 
4,430 
4,110 
4,110 

3,170 
3,480 
3,170 
3,170 
2,870 

2,870 
2,590 
2,870 
2,320 
2,590 


2,070 
2,320 
1,840 
2,320 
2,070 

3,790 
3,170 
3,480 


6,470 
5,090 
4,760 
4,110 
3,790 

3,170 
3,480 
2,870 


3,480     2,870 
3,480     2,320 


2,870 
2,870 
2,500 
3,170 
3,790 

4,110 
4,110 
4,110 
3,790 
6,120 

6,470 
8,250 
8,610 
9,710 
9,340 

10,100 
8,970 
8,970 
8,250 
7,890 
6,820 


2,590 
2,320 
2,320 
2,070 
6,090 

2,320 
2,590 
2,070 
2,320 
2,070 

2,070 
2,070 
2,070 
1,630 
1,840 

1,630 
1,840 
1,840 
1,840 
1,630 


3,170 
2,590 
2,590 
1,840 
2,070 

1,630 
1,840 
1,440 
1,630 
1,440 

1,630 
1,440 
1,630 
1,440 
1,630 

960 
1,100 

950 
1,100 

950 

950 
950 

1.100 
950 

1,100 

810 
950 
810 
950 
810 
950 


810 
690 
810 
690 

810 
600 
810 
690 
950 

810 
810 
950 
1,100 
950 

950 
810 
950 
690 
810 

690 
810 
690 
810 
810 

810 
690 
810 
090 
810 


810 
580 
600 
580 


580 
690 
580 
690 
580 

810 
690 
810 
690 
810 

580 
810 
580 
600 
580 


580 
690 
580 
690 

580 
690 
580 
690 
600 


Note.— Dally  dIschargjB  computed  from  a  rating  cutvq  well  defined  between  600  and  36,000  second-feet. 
Open-diannel  rating  table  applied  throughout  entire  year. 


Daily  gage  height,  in  feet,  of  Cedar  River  at  Cedar  Rapids,  Iowa,  for  the  year  ending  Sept, 

SO,  191S, 

[Drainage  area,  6,820  square  mUes.] 


Month. 


Discharge  in  second-feet. 


Mtudmum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 
area). 


Accu- 
racy. 


October , 

November 

December , 

January 

February 

March 

April 

May 

June , 

July , 

August , 

September 

The  year, 


1,840 
1,630 
1,260 
2,320 
1,440 

21,400 
6,470 

10,100 

6,470 

3,170 

1,100 

810 


060 

690 

580 

580 

580 

690 

2,320 

1,840 

1,630 

810  ' 

690  { 

580 


1,230 

993 

812 

1,100 

866 

8,840 

4,060 

5,130 

2,770 

1,400 

799 


0.105 
.157 
.128 
.174 
.137 

1.40 
.642 
.812 
.438 
.222 
.127 
.105 


21,400 


580 


2,410  I 


.381 


0.22 
.18 
.15 
.20 
.14 

1.61 
.72 
.94 
.40 
.26 
.15 
.12 


5.18 


DES   MOINES   KIVER   AT  JACKSON,    MINN. 

I«ocation. — At  highway  bridge  half  a  mile  below  the  dam  at  Jackson,  Minn.,  100 
yards  above  the  nearest  tributary,  a  small  stream  entering  from  the  west. 

Eecordfl  available. — ^May  31,  1909,  to  December  20,  1913,  when  station  was  discon- 
tinued. 
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SUBFACB   WATEB  SUPPLY,  1913,  PART  V. 


Drainage  area. — 1,160  square  miles. 

Oage. — Vertical  staff,  read  morning  and  evening  to  quarter-tenths.    Limits  of  use: 

Hundredths  below  4.0,  half-tenths  from  4.0  to  5.0,  and  tenths  above  5.0  feet. 
Channel  and  controL — Sandy;  shifts  during  high  water. 
Dischargee  measurements. — ^Made  from  the  bridge  or  by  wading. 
Winter  flow. — Dischaige  relation  affected  by  ic&;  observations  discontinued. 
Beg:ulation. — ^A  power  plant  at  the  dam  half  a  mile  above  the  station  develops  35 

horsepower  under  a  head  of  6}  feet.    The  plant  operates  only  6  hours  a  day  on 

average,  but  the  morning  and  evening  gage  heights  do  not  show  any  appreciable 

change  in  the  stage  of  the  river. 

Discharge  measurements  of  Des  Moines  River  at  Jackson^  Minn.,  during  the  year  ending 

Sept.  SO,  1913. 


Date. 

Made  by— 

Gage 
height. 

Dis- 
charge. 

Date. 

Made  by- 

Oace 
hei^t. 

Dis- 
charge. 

Apr.    2 
2 

S.B.8oul4 

Feet. 
3.24 
3.44 

Sec-ft. 
27.3 
37.7 

May  22 
Sept.  26 

8.  B.Soal^ 

Feet. 
6.07 
3.68 

Sec.-ft. 
1343 

do 

B.J.  Peterson 

87,9 

a  SU^t  obstruotkn  caused  by  a  snag  at  oootrol. 

Daily  gage  heightf  infeety  of  Des  Moines  River  at  Jackson^  Minn.ffrom  Oct.  i,  1912,  to 

Dec.  20, 191S. 

[Mrs.  Mary  Strobel,  observer.] 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1  .    .. 

2.80 
2.80 
2.78 
2.75 
2.76 

2.76 
2.75 
2.75 
2.91 
3.25 

3.10 
3.06 
3.00 
2.98 
2.94 

3.00 
3.30 
3.10 
2.99 
2.92 

2.80 
2.85 
2.85 
2.82 
2.80 

2.81 
2.80 
2.80 
2.80 
2.79 
2.78 

2.78 
2.95 
2.95 
2.90 
2.91 

2.91 
2.91 
2.80 
2.88 
2.89 

2.90 
2.95 
2.96 
3.00 
2.96 

2.96 
2.95 
2.92 
2.96 
2.96 

2.90 
2.90 
2.90 
2.96 

2.88 

3.00 
3.10 
3.00 
2.98 
2.98 

3.00 
2.98 
2.89 
2.81 
2.80 

3.10 
8.29 
3.21 
3.22 
3.52 

3.46 
3.72 
3.59 
3.44 
3.74 

3.74 
4.25 
4.50 
4.65 
4.56 

4.25 

4.1 

4.2 

4.2 

4.2 

4.1 

4.05 

4.1 

4.5 

4.6 

4.6 
4.4 
4.25 
4.2 
4.1 

4.25 
4.0 
4.2 
4.15 
4.1 

4.0 
3.91 
3.86 
3.88 
3.78 

3.71 

3.61 

4.1 

4.1 

4.25 

4.2 
4.8 
4.4 
4.4 
4.7 

4.95 
5.0 

4.85 
4.75 

4.8 

4.95 

5.1 

5.0 

4.95 

4.85 

4.75 

4.7 

4.65 

4.6 

4.5 

4.4 

4.35 

4.25 

4.2 

4.1 

4.1 

4.0 

3.98 

3.90 

3.88 

3.82 

3.69 
3.72 
3.60 

3.76 

4.06 

4.05 

4.1 

4.2 

4.2 

4.06 

4.1 

4.1 

4.0 

4.15 

4.1 

4.05 

3.0 

3.95 

3.89 
3.92 
3.88 

3.66 
3.69 
3.64 
3.61 
3.68 

3.56 
3.49 
3.48 
3.68 
3.50 

3.68 
3.60 
3.60 
3.64 
3.66 

3.66 
3.50 
3.40 
3.48 
4.1 

4.4 

4.35 
4.55 
4.65 
4.75 

4.8 
4.85 
4.9 
4.9 
5.0 
5.1 

6.1 
5.1 
5.1 
5.0 
4.0 

4.8 
4.76 
4.66 
4.65 
4.6 

5.06 

4.4 

4.3 

4.2 

4.15 

4.05 
3.92 
3.86 
3.84 
3.84 

3.80 
3.66 
3.66 
3.70 
3.72 

3.68 
3.71 
3.60 
3.58 
3.62 

3.56 
3.65 
3.51 
3.48 
3.48 

3.41 
3.45 
3.39 
3.46 
3.49 

3.51 
3.42 
3.34 
3.39 
3.34 

3.42 
3.45 
3.62 
3.32 
3.22 

3.28 
3.30 
3.29 
3.28 
3.28 

3.28 
3.02 
3.21 
3.10 
3.26 
3.22 

3.25 
3.26 
3.16 
3.06 
3.15 

3.20 
3.26 
3.21 
3.21 
3,15 

3.00 
3.28 
3.31 
3.16 
3.24 

3.20 
3.10 
3.00 
3.16 
3.18 

3.22 
3.22 
3.18 
3.00 
3.02 

3.18 
3.18 
3.10 
3.11 
3.18 

S.  11 

2 

3.06 

3 

3.14 

4 

3.18 

5. 

3.19 

6. 

3. 18 

7 

3.04 

8 

3.10 

9 

2.96 

10 

3.16 

11 

2.98 

12 

2.96 

13 

2.  fie 

14 

2.91 

15 

3.10 

16 

3.06 

17 

3.16 

18 

3.15 

19.. 

3.52  1  3.88 

3.00 

20 

3.70 

3.80 
3.76 
3.52 
3.55 
3.46 

3.89 
3.65 
3.62 
3.60 
3.58 

3.80 

3.71 
3.81 
3.80 
3.74 
3.75 

3.74 
3.75 
3.64 
3.78 
3.71 
3.65 

3.22 

21 

1 

22 

1 

:::::::::::: 

23 

24... 

25 

26 

27 

28..     .. 

29 

30 

31 

3.16 

1 

NoTS.— Discharge  relation  affected  by  ice  about  Dec.  6, 1912,  to  Mar.  31, 1913. 
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Daihf  dikhargey  in  teoond-feet,  of  Des  Moirus  River  at  Jackaon,  Minn,  y from  OcL  1,  IBlty 

to  Dec.  20f  191S, 


Day. 

Oct. 

Not. 

Dec.  1  Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Deo. 

J 

6.0 
5.0 
4.8 
4.5 
4.6 

4.0 
4.6 
4.6 
9.9 
48 

30 
24 
18 
16 
13 

18 
54 
30. 
17 
11 

&6 
7.0 
7.0 
5.8 
6.0 

6.4 
6.0 
5.0 
5.0 
4.9 
^8 

4.8 

14 

14 
9.0 
9.9 

9.9 
9.9 
8.6 
8.2 
8.6 

9.0 
14 
16 
18 
14 

14 
14 
11 
14 
14 

9.0 
9.0 
9.0 
14 
8.2 

18 
30 
18 
16 
16 

18 

16 
&6 
5.4 
6.0 

0 
27 
19 
20 
63 

46 
77 
61 
44 
81 

81 
157 
208 
238 
218 

161 
136 
152 
152 
152 

136 
128 
136 
208 
228 

228 
198 
170 
161 
144 

170 
128 
161 
152 
144 

128 
116 
109 
112 
98 

89 
76 
147 
147 
179 

170 
288 
208 
208 
268 

321 
332 
299 
278 
288 

321 
354 
332 
321 
290 
278 

268 
258 
248 
228 
208 

198 
179 
170 
152 
162 

136 
133 
120 
117 
109 

91 
05 
78 
68 
92 

119 
100 
68 
72 
61 

119 
86 
81 
91 
76 

100 
144 
144 
152 
170 

170 
144 
162 
152 
136 

161 
152 
144 
120 
128 

119 
123 
117 
117 
106 

93 
107 
106 
98 
99 

98 

103 
93 
85 

86 
91 
84 
79 
89 

73 
66 
64 
76 
66 

76 
78 
78 
71 
73 

73 
66 
64 
64 
152 

206 
196 
238 
258 
278 

288 
299 
810 
810 
332 
364 

354 
354 
364 
332 
310 

288 
278 
268 
238 
248 

343 
208 
188 
170 
161 

144 
123 
114. 
112 
112 

106 
86 
86 
92 
95 

80 
93 
78 
76 
81 

73 
72 
67 
64 
64 

65 
60 
63 
61 
66 

67 
66 
47 
63 
47 

^ 

68 
44 

34 

40 
42 
41 
40 
40 

40 
14 
33 
22 
38 
34 

37 
38 
28 
18 
27 

32 
38 
33 
33 
27 

21 
40 
43 
28 
36 

32 
22 
12 
28 
30 

34 
34 
30 
21 
14 

30 
30 
22 
23 
30 

23 

2     

17 

3 

26 

4 

30 

5 

31 

6 

30 

7 

16 

8 

22 

9  .     .. 

10 

10 

28 

11 

10 

12 

8 

13 

6 

14. 

5 

15 

22 

1« 

20 

17 

28 

18 

27 

19..     .- 

21 

20 

34 

21 

22 

23 

24 

25 

2« 

27 

28 

29 

30 

31.. 

Note.— Dafly  disdiarge  determined  as  follows:  Oct.  1  to  Dec.  5. 1912.  and  Mav  22  to  Dec.  20, 1913,  from 
two  t&lrly  wdl-defined  n^lng  curves;  Apr.  1  to  May  31, 1913,  by  tne  indirect  method  for  shifting  channels. 

Monthly  discharge  of  Des  Moines  River  at  Jackson,  Minn.,  Oct.  i,  191t,  to  Dec.  20, 191S, 
[Drainage  area,  1,160  square  miles.] 


Run-off 
(depth  in 
mcbeson 
drainage 
area). 

Month. 

jft  Jnixnuni, 

Mean. 

Per 
square 
mfle. 

Accu- 
racy. 

October 

54 

30 

238 

354 

268 

170 

354 

354 

73 

43 

34 

4.6 

4.8 

0 
76 
61 
84 
64 
76 
14 
12 

5 

12.6 
12.7 

128 

210 

132 

123 

149 

186 
50.0 
29.0 
20.7 

a  Oil 
.011 
.110 
.181 
.114 
.106 
.128 
.160 
.043 
.025 
.018 

0.01 
.01 
.12 
.21 
.13 
.12 
.15 
.18 
.05 
.03 
.01 

C. 

November 

C. 

April 

C. 

M^.;v;:::::::::::::::::::::::::::::::: 

B. 

June 

B. 

July 

B. 

August 

B. 

September 

B. 

o<5ob«r^.::: :....:...:.. 

B. 

November 

C. 

December  1-20 

D. 

DES  MOINES   BITER   NEAR  FORT  DODGE,    IOWA. 

Iiocation. — At  the  upper  highway  bridge,  1  mile  upstream  from  Fort  Dodge  and  just 

above  the  Illinois  Central  Railroad  bridge. 
Becords  available.— April  23,  1905,  to  July  19,  1906,  for  station  at  old  Swede  Town 

Bridge,  about  1  mile  farther  downstream;  August  4,  1911,  to  October  17,  1913» 

when  station  was  discontinued,  at  upper  highway  bridge. 
Drainage  area. — ^Not  measured. 
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SURFACE  WATER  SUPPLY,  1913,  PART  V. 


Oage.—Chain  gage  faatened  to  the  outside  handrail,  downstream  side  of  right  span, 
read  once  daily  to  quarter-tenths.  Limits  of  use:  Hundredths  below  2.0,  hidf- 
tenths  from  2.0  to  3.0,  and  tenths  above  3.0  feet. 

Channel  and  oontroL — Bed  of  river  composed  of  sand  and  gravel;  practically  per- 
manent. 

Winter  flow. — Observations  discontinued  during  winter  months. 

Accuracy. — Heavy  rains  in  the  basin  of  Lizard  Creek  may  cause  backwater  at  the 
gage  and  affect  the  discharge  relation.  During  October,  1913,  a  temporary  dam 
was  built  below  the  station,  causing  backwater,  and  the  station  was  abandoned 
in  feivor  of  a  new  one  at  Ealo,  Iowa.  Sufficient  discharge  measurements  have  not 
been  made  to  develop  the  rating  curve  above  1,340  second-feet  (gage  height  3.0 
feet)  and  estimates  of  dischaige  above  that  stage  have  therefore  not  been  prepared. 

Discharge  measuremenU  of  Des  Moines  River  near  Fort  Dodge,  Iowa,  during  the  period 
Oct,  i,  191t,  to  Oct.  17, 191S. 


Date. 

Made  by- 

Oaee 
height. 

Dis- 
charge. 

Date. 

Made  by- 

hd^t 

Dis- 
ctuvxe. 

Kov.    6 

S.  B.  Soal^ 

Feet. 
1.82 
1.19 
l.«D 

8ee.-ft. 
102 
71.6 
204 

Sept.   5 
Oct.   14 

B.  J.  Petenon 

Ftet. 
L58 
2.20 

^■k 

6 

do 

B. J. Peteraoo*.  .....^^ 

B.B.SoaW 

«1S 

Sept.   5 

a  Ba^water  from  dam  built  aboat  500  feet  below  gage  daring  October,  1013. 
NoTB.— Measurements  made  by  wading. 

Daily  gage  height,  in  feet,  of  Des  Moines  River  near  Fort  Dodge,  Iowa,  from  Oct,  i,  19 Ji, 

to  Oct.  17, 191S, 


[O.C. 

Hanson,  observer.] 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar 

Apr. 

May. 

Jtme. 

JWy. 

Aug. 

Sept. 

Oct. 

1 

1.30 
1.80 
L22 
1.80 
1.20 

1.80 
1.15 
1.25 
1.20 
L20 

1.15 
1.50 
1.35 
1.40 
1.80 

1.40 
1.32 
1.40 
1.40 
1.42 

1.30 
1.42 
1.30 
1.40 
1.28 

1.30 
1.25 
1.38 
1.40 
1.40 
1.38 

L80 
L40 
1.42 
1.40 
1.80 

L22 
1.22 
L20 
1.20 
L22 

1.22 
1.25 
1.80 
1.35 
L40 

1.42 
1.45 
1.42 
1.40 
1.40 

1.40 
1.42 
1.40 

2.9 

2.8 

2.85 

8.9 

4.6 

4.5 
4.4 
4.1 
4.0 
3.7 

3.5 
8.2 
8.8 
8.6 
6.8 

7.9 
5.6 
5.2 
4.9 
5.4 

6.0 
6.6 
6.5 
6.4 
6.1 

6w0 
5.6 
5.4 
5.3 
5.2 
5.0 

4.8 
4.4 
4.1 
8.7 
3.8 

3.1 
3.0 
3.2 
8.8 
2.95 

2.7 
2.6 
2.4 
2.4 
2.25 

2.2 

2.1 

2.0 

1.05 

L92 

1.90 
1.85 
1.80 
1.78 
1.75 

L78 
1.75 
1.70 
1.72 
1.75 

1.80 
L80 
1.82 
1.75 
1.78 

1.75 
1.72 
1.70 
1.70 
1.68 

L70 
L72 
1.68 
1.62 
1.60 

1.58 
1.55 
1.52 
1.50 
1.48 

1.45 
1.40 
1.42 
1.45 
1.40 

1.40 
1.38 
1.85 
1.32 
1.82 
1.32 

1.30 
L80 
L28 
1.25 
L80 

1.82 
1.82 
1.82 
1.82 
L82 

1.85 
1.42 
1.48 
1.40 
1.40 

1.40 
1.38 
1.85 
1.35 
1.60 

L85 
LOO 
1.78 
1.70 
L66 

1.63 
1.60 
1.56 
1.52 
L50 
L55 

1.50 
1.50 
L52 
1.55 
L60 

Le2 
1.65 
LOO 
LOO 
L« 

LOS 
L70 
L70 
LTD 
L68 

L70 
L79 
L70 
L68 
L65 

L65 
L03 
L62 
LOO 
L62 

L65 
L65 
LOO 
L62 
L65 
... ....] 

L7a 

2 

L» 

8 

L80 

4 

L82 

5 

L8S 

6 

L88 

7 

L9Q 

8 

L90 

9 

Lfl2 

40 

L95 

11 

LOS 

12 

2.10 

13 

2.15 

14 

2.9) 

15 

1L20 

16 

XIS 

17 

2.23 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

80 



31 

1 

Note.— Discharge  relation  probablv  affected  during  the  greater  part  of  October,  1913,  by  backwafctf 
from  dam  built  about  500  feet  oelow  the  gage.    See  ''Accuracy ''  in  sUtion  description. 
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Daily  discharge,  in  secortd-feety  of  Des  Moines  River  near  Fort  Dodge,  Iowa,  for  the  year 

ending  Sept.  SO,  191S. 


Day. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

106 
106 

80 
106 

74 

106 
63 
90 

74 
74 

63 
200 
127 
148 
106 

148 
114 
148 
148 
158 

106 
158 
106 
148 
100 

106 
90 
140 
148 
148 
140 

106 
148 
168 
148 
106 

80 
80 
74 
74 
80 

80 
90 
106 
127 
148 

158 
174 
158 
148 
148 

148 
158 
148 

1,200 
1,160 
1,210 

395 
395 
409 
860 
881 

360 
839 
825 
325 
312 

325 
339 
312 
273 
260 

248 
230 
212 
200 
190 

174 
148 
158 
174 
148 

148 
140 
127 
114 
114 
114 

106 
106 
100 
90 
106 

114 
114 
114 
114 
114 

127 
158 
190 
148 
148 

148 
140 
127 
127 
260 

430 
465 
381 
325 
292 

273 
260 
230 
212 
200 
230 

20O 

2 

200 

3 



212 

4 

230 

5 

260 

6 

273 

7 

1,340 

292 

8 

260 

9 

26& 

10 

1,300 

1,080 

1.000 

840 

840 

722 

685 
610 
535 
500 
479 

465 
430 
395 
381 
360 

381 
360 
325 
339 
360 

273 

11 

29^ 

12 

825 

13 

32S 

14 

• 

32S 

15 

312 

16 

325 

17 :. 

325 

18 

825 

19 

312 

20 

292 

21 

292 

22 

273 

23 

273 

24 

26a 

25 

273 

2« 

292 

27 

292 

28 

260 

29 

273 

30 

292 

31 

" 

NoTB.— Dally  discharge  computed  from  a  rating  curve  well  defined  between  40  and  1,340  second-feet 
(gage  heights  1.0  and  3.0  feet). 

8ee  ''Accuracy''  in  station  description.  Estimates  of  daily  discharge,  Oct.  1  to  Nov.  23,  1912.  differ 
from  those  published  in  Water  Supply  Paper  No.  325  on  account  of  revisfaig  the  rating  curve  on  basis  of 
additional  information  obtafaied  durmg  191^.  Estimates  prior  to  Oct.  1 ,  1912,  should  be  revised  by  persons 
using  them  il  thought  desirable. 

Monthly  discharge  of  Des  Moines  River  near  Fort  Dodge,  Iowa,  for  the  year  ending  Sept^ 

SO,  1913. 


Month. 

Discharge  in  second-feet. 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

200 
174 
409 
465 
325 

63 
74 

114 
90 

200 

117 
124 
250 
192 
280 

B. 

November  1-23. • 

B. 

Jnly 

B. 

B. 

September 

B. 

Note.— Estimates  of  monthlv  discharge  for  October  and  November  differ  from  those  published  In  Waters 
Supply  Paper  325  on  account  of  a  revision  of  the  rating  curve.    See  "  Accuracy  in  station  descritpion. " 

DES   MOINES   BIVER  AT   KEOSAUQUA,    IOWA. 

Location. — At  county  bridge  one-fourth  mile  above  old  dam  site  and  Crovemment 

locks. 
Becords  available.— May  30,  1903,  to  July  21,  1906;  April  5  to  September  30,  1910 

(United  States  Engineer  Corps);  August  3,  1911,  to  September  30,  1913. 
Drainage  area. — ^14,300  square  miles. 
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SURFACE  WATER  SUPPLY,  1913,  PART  V. 


Oage. — Chain  gage  attached  to  upetream  side  of  bridge;  read  once  daily  to  ball-tenths. 

Limits  of  uae:  Half- tenths  below  and  tenths  above  2.0  feet.    Gage  was  originally 

attached  to  downstream  side  of  bridge;  changed  because  of  repaiis  to  bridge  at 

unknown  date. 
Channel  and  control. — Control  a  gravel  riffle  about  one-fourth  mile  below  gage; 

channel  composed  of  sand  and  gravel  on  the  left  and  rock  on  the  right;  shifts  at 

flood  stages. 
Discharge  measurements. — Made  from  downstream  side  of  the  bridge. 
Winter  flow. — Observations  discontinued  during  winter  months. 

Diicharge  meanarements  of  Den  Moines  River  at  Keonauqwiy  Iowa,  during  the  year  ending 

SepL  SO,  191S, 


Date. 

Madeby- 

Oace 
heij^t. 

Dis- 
charge. 

Date.* 

Made  by- 

bS^t. 

Dfe- 
diarge. 

Nov   11 

8.  B.  Soul^ 

Feet. 

0.90 

.93 

1,370 

July  11 

B<d8ter and  Egbert.... 

FeeL 
0.94 

*t& 

13 

do 

Daily  gage  heigJUf  in  feet,  of  Den  Moines  River  at  Keosauqua,  Iowa,  for  the  year  endxng 

Sept,  SO,  191S. 


[Oscar 

McCrary,  observer.] 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

SepL 

1 

0.6 
.6 
.6 
.66 
.66 

1.2 
1.05 
1.06 
1.0 
1.0 

1.0 

1.0 

.96 

1.0 

.8 

.9 
.96 
.9 
.95 
1.25 

1.3 
1.25 
1.2 
1.05 
1.06 

1.05 

1.0 

1.0 

.95 

.9 

.95 
.9 
.86 
.8 
.75 

0.76 

.8 
.85 
.9 
.9 

.9 
.85 
.8 
.7 
.7 

.7 
.7 

5.8 
6.6 
6.6 
6.0 
4.0 

4.1 
3.9 
8.6 
3.2 
3.1 

2.7 
2.6 
2.4 
2.4 
2.0 

2.0 
1.75 
1.75 
1.66 
1.56 

1.35 
3.2 
2.7 
3.0 
3.0 

6.6 
5.3 
4.7 
4.1 
3.6 

2.4 

2.6 

1.5 

1.35 

1.3 

1.25 
1.2 
1.15 
1.06 
.96 

.96 
.9 

.85 
.8 
.8 

.8 
.75 
.75 
.7 
.7 

.7 
.7 
.7 
.65 
.65 

.66 
.66 
.6 
.6 
.65 
.56 

0.55 
.6 
.5 
.45 
.4 

.4 

.4 

.35 
.35 
.85 

.56 

.55 
.66 
.7 
.9 

.9 

1.35 

1.25 

.9 

.9 

.85 

.8 

.75 

.7 

.6 

.6 

.6 

.55 

.6 

.46 

0.45 

2 

.4 

3 

.4 

4 

.35 

6 

,3li 

6      

.» 

7 

.3S 

8 

.3 

9 

.3 

10       



.3 

11 

4.4 
4.2 
4.2 

4.6 
6.8 

8.1 
4.6 
8.8 
9.1 
8.8 

9.2 
9.8 
9.0 
9.0 
9.0 

9.1 
8.8 
8.4 
7.6 
7.0 
6.3 

.4 

12 

.7 

13 

2.9 
3.3 
3.1 

2.8 
2.6 
2.35 
2.0 
2.0 

1.8 
1.75 
1.75 
1.6 
1.5 

1.46 

1.4 

1.6 

1.46 

1.4 

1.36 

.4 

14 

.4 

16 



.35 

16 

.35 

17 

.3fi 

18 

.4 

19 

.4 

20 

.ft 

21 

45 

22 

.4 

23 

,4 

24 

.4 

25 

.4 

26 

35 

27 



.36 

28 

35 

29 

36 

30 

.4 

81 

NoTK.— Discharge  relation  affected  by  ice  about  Dec.  9-12, 1912. 
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Daily  dischargej  in  second-feetj  of  Den  Moines  River  at  Keosauqua,  lovxi^  for  the  year 

ending  Sept.  SO,  191S. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

JtJy. 

Aug. 

Sept. 

1 

860 
860 
860 
990 
990 

1,810 
1,560 
1,660 
1,470 
1,470 

1,470 
1,470 
1,390 
1,470 
1,150 

1,310 
1,390 
1,310 
1,390 
1,900 

1,990 
1,900 
1,810 
i;560 
1,660 

1,560 
1,470 
1,470 
1,390 
1,310 

1,390 
1,310 
1,230 
1,150 
1,080 

1,080 
1,150 
1,230 
1,310 
1,310 

1,310 
1,230 
1,150 

13,700 
12,800 
13,100 
11,500 
10,400 

9,060 
8,520 
7;440 
6,630 
6,360 

5,310 
5,060 
4,570 
4,670 
3,630 

8,630 
8,080 
3,080 
2,670 
2,670 

2,280 
6,630 
6,310 
6,090 
6,090 

13,100 
12,300 
10,700 
9,060 
7,710 

4,570 
5,060 
2,670 
2,280 
2,180 

2,000 
2,000 
1,910 
1,740 
1,670 

1,570 
1,490 
1,420 
1,340 
1,340 

1,340 
1,280 
1,260 
1,190 
1,190 

1,190 
1,190 
1,190 
1,120 
1,120 

1,120 
1,120 
1,050 
1,060 
980 
980 

980 
910 
010 
846 
780 

780 
780 
716 
716 
715 

980 

980 

1,120 

1,190 

1,490 

1,490 
1,420 
2,280 
2,090 
1,490 

1,490 
1,420 
1,340 
1.280 
1,190 

1,050 

1,050 

1,050 

980 

910 

845 

846 

2 



780 

3 

780 

4 

716 

5 

716 

6 

715 

7  .. 

715 

8 

650 

9... 



650 

10 

650 

11 

9,870 
9,330 
9,330 
10,400 
16,500 

20,300 
10,100 
22,500 
23,400 
22,500 

23,700 
23,700 
23,100 
23,100 
23,100 

23,400 
22,500 
21,200 
18,800 
17,100 
15,100 

780 

12 

1 

1,190 

13 

6,770 
6,880 
6,320 

5,500 
4,070 
4,320 
3,460 
3,460 

3,010 
2,900 
2,900 
2,580 
2,380 

2,280 
2,180 
2,380 
2,280 
2,180 
2,080 



780 

14 



780 

15 

716 

16 

716 

17 



716 

18 

780 

19 

780 

20 

910 

a 

846 

22 

780 

23 

780 

24 

780 

25 

780 

26 

716 

27 

716 

28 

715 

29 

715 

30....^ 

780 

31 

Note.— Dally  discharge  compated  firom  two  foirly  well  defined  rating  corves.    New  rating  curve  used 
beginning  May  11, 1913. 

Monthly  disduxrge  of  Des  Moines  River  at  Keosauquay  Iowa ^  for  the  year  ending  Sept.  SO^ 

1913. 


[Drainage  area,  14,300  square  miles.] 


Month. 


Discharge  in  second-feet 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
mcheson 
drainage 
area). 


Accu- 
racy. 


October 

November 

December  1-8. 

May  11-31 

June 

July 

August 

September... 


6,880 
1,990 
1,310 
23,700 
13,700 
6,060 
2,280 
1,190 


1,080 

1,080 

9,330 

2,280 

980 

715 

650 


2,600 
1,480 
1,220 
18,500 
7,240 
1,660 
1,140 
766 


0.182 
.103 
.086 

1.29 
.506 
.116 
.080 
.054 


0.21 
.11 
.03 

1.01 
.56 
.13 
.00 
.06 


Digitized  by 


Google 


176  SURFACE  WATER  SUPPLY,  1913,  PART  V. 

MISCEIiliANEOUS  MEASIJREMENTS. 

Miscellaneous  flood  stages  for  qaging  stations  in  the  upper  Mississippi  River  basin  during 
the  flood  of  March- April,  1913, 


StTMin. 


Dftte. 


Sangamon  River  near  Monticello,  HI. 
KaskaskJa  River  near  Areola,  HI 

Do 

Do 

Kaskaskia  River  at  Shelby viUe,  lU.. . 

Do 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Kaskaskia  River  at  Vandalia,  111 

Do 

Kaskaskia  River  at  New  Athens,  111 . 
Shoal  Creek  near  Breese,  III 

Do 

Do 

Do 

Do 

Do 

Silver  Creek  near  Lebanon,  111 


Mar.  25 
Mar.  23 
Mar.  2( 
Mar.  25 
Mar.  17 
Mar.  18 
Mar.  19 
Mar.  20 
Mar.  21 
Mar.  22 
Mar.  23 
Apr.  1 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
A 


tfar.  29 
.do. 


Mar.  30 

Mar.  25 
Mar.  26 
Mar.  27 
Mar.  28 
Mar.  29 
..do..... 
Mar.  27 


Fed, 
17.7 
15. 4 
18  9 
20.1 
17.9 
18.} 
18.9 
19.0 
19.4 
19.3 
18.7 
16.8 
16.5 
16.9 
16.5 
16.5 
14.5 
13.  S 

•  21.7 

•  19.2 
C32.9 

9.4 

14.2 

18.7 

21.8 

4  23.2 

e22.7 

/18.5 


a  4  a.  m. 

ft  8  a.  m. :  breaking  of  levee  caused  the  change  in  stage. 

c  Crest  stage. 

d  6.30  a.  m. 

«  4.30  p.  m. 

/  Observer  unable  to  reach  gage  to  obtain  crest  stage. 

Miscellaneous  measurements  in  Iludson  Bay  drainage  basin  during  the  year  ending  Sept. 

SO,  191S. 


Date. 

Stream. 

Tributary  to— 

I^onaUty. 

h^t. 

Dis- 
charge. 

Aug.  21 
Jan.    16 

Boulder  Creek 

Swiftcurrent  Creek. . . . 
Rainy  River 

Mouth 

Fett. 

'"t 

Big  Fork  River 

Big  Falls,  Minn 

2.34 

0  27.6 

a  Complete  ice  cover  at  gage;  about  23  per  cent  ice  cover  at  measuring  section  700  feet  above  gage. 
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MisceUaneotis  discharge  measwremenU  in  upper  Missisnppi  River  drainage  basin  during 
the  year  ending  Sept.  SOy  191S. 


Date. 

Stream. 

Tributary  to— 

Locality. 

hS^t 

Dis- 
charge. 

July   17 
18 

Redwood  River 

do 

Minnesota  River... 
do 

Just  below  power  plant  at 
Redwood  Falls,  Minn. 

200  feet  below  the  single- 
span  steel  highway  bridge 
at  North  Redwood,  Minn. 

One-half  mUe  below  power 
plant  at  Redwood  Tails, 

Redwood  Falls,  Minn 

Fett, 

'"■t 

17.6 

Sept.  18 
18 

...do         

...  do 

1.2 

Tail   race   of   power 
i>lant  at  Redwood 
Palls. 

Upper  Iowa  Rhrer 

do 

Redwood  River. . . 
Mississippi  River.. 
do 

.8 

Aag.     6 
6 

Upper   Iowa    Power  Co.'s 

Iowa. 
do 

171 

«17.4 

8 

Volga  River 

Turkey  River 

do 

300  feet  above  mouth  at  Elk- 
port,  Iowa. 

Euport,  Iowa,  below  high- 
way bridge. 

Mouth,  near  Elkport,  Iowa.. 

48.5 

29 

do 

19.80 

50 

8 

Elk  Creek 

do 

8  2 

29 

do 

do 

do 

5.1 

20 

20 

North  Branch  of  Ma- 
quoketa  River. 

Maquoketa  River 

Maquoketa  River.. 
do 

Highway      bridge      three- 
fourths  mUe  southwest  of 
Fulton,  Iowa. 

Moorehead  bridge  at  Iron 
Hill  near  Fulton,  Iowa. 

5  21.79 
6*23.02 

304 
202 

a  Represents  leakage  through  tainter  gates,  wheels,  and  flshway. 
b  Distance  from  reference  point  to  water  surface. 

c  This  measurement  correroonds  to  a  gage  height  of  2.25  feet  at  Ooddard  bridge  about  2  miles  downstream. 
Gage  height  at  Goddard  bridge  was  obwved  about  one-half  hour  after  measurement;  stage  falling  rapidly. 

NoTX.— All  measurements,  except  those  of  Aug.  20,  made  by  wading. 
91388**— W8P35&— 15 12 
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B. 
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K. 

Kay,  George  F.,  cooperation  of 16 

Keosauqua,  Iowa,  Des  Moines  River  at 173-175 
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Nfanrod,  Minn.,  Crow  Wing  River  at 80-81 

North  Branch  of  Root  River  near  Lanesboro, 

Minn 147-140 

O. 

Offices,  local,  list  of 0 

Ottertail  River  near  Fergus  Falls,  Minn 30-32 

P. 

Pembfaia  River  at  Neche,N.  Dak 54^56 

Peterson,  B.  7.,  work  of 17 

Pillager,  Minn.,  Crow  Wing  River  at 83-85 

PineCity,  Minn.,  Snake  River  near 114-115 

Pine  River  below  Pine  River  reservoir,  Minn.  78-70 

Point  of  control,  definition  of 10 

Point  of  zero  flow,  definition  of 10 

Publications,  distribution  of 0 

lists  of 6-8 

R. 

Rainy  Lake  at  Ranier,  Minn 62-63 

Rainy  River  at  International  Falls,  Minn 63-65 

Ralph,  George  A.,  cooperation  of 16 

RandeU,R.R.,workof 16 

Rating  tables,  accuracy  of. 15-16 

explanation  of 14 
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Mfam 56^ 
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at 28-30 
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near  Pine  City,  Minn 114-US 
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Minn 51-58 

South  Branch  of  Zumbro  River  near  Zumbro 

Falls,  Minn. 142-144 

Square  mile,  definition  of. 13 

Stevenson,  W.  B.,  work  of. 17 
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Stream-^ow,  list  of  publications  on 7-^ 

Swiftcurrent  Creek   at   Babb,   Mont.,    St. 

Mary  River  below 20-23 

at  McDermoU  Lake,  Mont 26-38 

at  Sherburne  Lake,  Mont 28-30 

T. 

Terms,  definition  of 9-10 

Thief  River  near  Thief  River  Falls,  Mfam 45-18 

Thief  River  Falls,  Minn.,  Red  Lake  River  aU.  40-42 
Tower,  Minn.,  Vermilion  River  below  Lake 

Vermilion  near 65-6S 

Turkey  Riverat  Oarber,Iowa. 161 

Twin  Valley,  Minn.,  Wild  Rloe  River  at 38-^ 

Two   Rivers,  South   Branch,  at  Hallock, 

Minn 51-51 

U. 
United  States  Reclamation  So'Vioe,  coopera- 
tion of 16 

University,  N .  Dak. ,  evaporation  at. 61-^ 

Upper  Iowa  River  near  Deoorah,  Iowa. 149-150 

Upper   Mississippi    River   drainage  basin, 

stream  fiow  in 70-l^ 

V. 
Vermilion    River  below   Lake  Vermilion, 

near  Toxer,  Minn 66-aB 
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Wild  Rice  River  at  Twin  VaUey,  Minn 38-^ 
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Page. 

Wisconsin  River  at  Merrill,  Wis 15+-159 

near  Necedah,  Wis 159-160 

near  Rhinelander,  Wis 150-154 

Wood,  B.D.,  work  of 17 

Z. 

Zumbro  River  at  Zumbro  Falls,  Minn 140-142 

Zumbro  River,  South  Branch,  near  Zumbro 

Falls,  Minn 142-144 
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SURFACE  WATER  SUPPLY  OF  MISSOURI  RIYER  BASDf, 

1913. 


AUTHORIZATION   AND    SCOPE   OF   WORK. 

This  voliune  is  one  of  a  series  of  twelve  reports  presenting  results  of 
measurements  of  flow  made  on  streams  in  the  United  States  during 
1913.  Six  of  the  reports  for  1913  contain  data  for  the  year  ending 
September  30  and  the  other  six  for  the  calendar  year,  as  indicated  in 
the  table  on  page  8. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  under  authority  implied  in  the  organic 
law  (20  Stat.  L.,  p.  394)  which  contains  the  following  paragraph: 

Provided,  That  this  officer  [the  Director]  shall  have  the  directiou  of  the  geological 
survey  and  the  claaeifieatioii  of  public  lands  and  examination  of  the  geological  struc- 
ture, mineral  resources,  and  products  of  the  national  domain. 

The  work  was  begim  in  1888  in  connection  with  special  studies  of 
water  supply  for  irrigation.  Since  the  fiscal  year  ending  June  30, 
1895,  successive  sundry  civil  bills  passed  by  Congress  have  carried 
the  following  item  and  appropriations  : 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States, 
and  for  ^e  investigation  of  underground  currents  and  artesian  wells,  and  for  the 
preparation  of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 

Annual  approprUUiona/or  the  fiscal  years  ending  June  SO,  1895-1914' 

1895 112,500 

1896 20,000 

1897  to  1900,  inclusive 50, 000 

1901  to  1902,  inclusive 100,000 

1903  to  1906,  inclusive 200, 000 

1907 150,000 

1908  to  1910,  inclusive 100,000 

1911  to  1914,  inclusive 150,000 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated,  either  by  furnishing  data  or  by  assisting  in  collecting 
data.  Acknowledgments  for  cooperation  of  the  first  kind  are  made 
in  connection  with  the  description  of  each  station  affected,  and  of 
the  second  kind  on  page  17. 
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Measiirements  of  stream  flow  have  been  made  at  about  3,000  points 
in  the  United  States  and  also  at  many  points  in  small  areas  in  Seward 
Peninsula  and  the  Yukon-Tanana  region,  Alaska,  and  in  the  Hawaiian 
Islands.  In  July,  1913,  about  13,880  gaging  stations  were  being 
maintained  by  the  Survey  and  the  cooperating  organizations  in  the 
United  States.  Many  miscellaneous  discharge  meas\u*ements  are 
made  at  other  points.  In  connection  with  this  work  data  wctc 
also  collected  in  regard  to  precipitation,  evaporation,  storage  reser- 
voirs, river  profiles,  and  water  power  in  many  sections  of  the  country 
and  will  be  made  available  in  the  regular  water  supply  papers  from 
time  to  time. 

PUBLICATIONS. 

A  report  has  been  prepared  for  each  year  embodjdng  the  stream- 
flow  data  collected  during  that  year.  An  index  to  the  reports  con- 
taining stream-flow  measurements  prior  to  1904  has  been  published 
as  Water-Supply  Paper  119.  Circulars  are  also  available  giving  com- 
plete lists  of  the  gaging  stations  maintained  by  the  Survey  to  date, 
and  a  list  of  the  reports  relating  to  the  water  supply  of  the  coimtry. 

Prior  to  1901  gage  heights  and  discharge  measurements  were  pub- 
lished in  water-supply  papers  or  bulletins  and  estimates  of  monthly 
discharge  in  annual  reports;  since  1901  both  classes  of  data  have  been 
pubUshed  in  water-supply  papers  and  they  are  now  being  published 
in  twelve  parts,  as  shown  in  the  following  table: 


Papers  on  surface  water  supply  of  the  United  States, . 

t91^. 

Part. 

No. 

TlUe. 

Year  used. 

I 

351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 

North  Atlantic  drainage  basins 

Calendar  year. 

II 
III 

South  Atlantic  and  eastern  Qulf  of  Mexico  drainage  basins 

Ohio  River  basin 

Do. 
Year  ending  Sept.  30. 

IV 

St.  Lawrence  River  basin 

Calendar  year. 
Year  endfaig  Sept  30. 

V 

Upper  Mississippi  River  and  Hudson  Bay  basins 

VI 

Missouri  River  basin. .'. 

Calendar  year. 

VII 

Lower  Mississippi  River  basin    

Do. 

VIII 

vVest^m  Oiilf  Af  MAxi«o  bwfins       .   . , 

Year  ending  Sept  30. 

IX 

Colorado  River  basin. 

Calendar  year. 
Year  ending  Sept  30. 

X 

Great  Basin  

XI 

Pacific  drainage  basins  in  Calilomia 

Do. 

XII 

North  Pacific  drainage  basins 

Do. 
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A  list  of  reports  containing  stream-flow  data  is  presented  in  the 
following  table: 

Stream-flow  data  in  reports  of  the  United  States  Geological  Survey. 
FA— Annual  Report;  B— Bulletin;  WS— Water-Supply  Paper.] 


Note. — No  data  regarding  stream  flow  are  given  In  the  15th  and  17th  annual  reports. 

The  following  table  gives,  by  years  and  drainage  basins,  the 
numbers  of  the  papers  on  sm^ace-water  supply  published  from  1899 
to  1913.  The  data  for  any  particular  station  will  be  found  in  the 
reports  covering  the  years  during  which  the  station  was  maintained. 
For  example,  data  for  any  station  in  the  area  covered  by  Part  I  are 
published  in  Water-Supply  Papers  97,  124,  165,  201,  241,  261,  281, 
301,  321,  and  351,  which  contain  records  for  the  New  England 
streams  from  1903  to  1913.  The  year  covered  by  the  report  is 
indicated  at  the  head  of  the  colxmin  in  which  the  paper  is  listed. 
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DEFINITION  OP  TERMS.  11 

Water-supply  papers  and  other  publications  of  the  United  States 
Geological  Siu^ey  containing  data  in  regard  to  the  water  resources 
of  the  United  States  may  be  obtained  or  consiilted  as  indicated  below: 

1.  Copies  may  be  obtained  free  of  charge  by  applying  to  the 
Director  of  the  Geological  Survey,  Washington,  J).  C.  The  edition 
printed  for  free  distribution  is,  however,  small  and  is  soon  exhausted. 

2.  Copies  may  be  purchased  at  nominal  cost  from  the  Superin- 
tendent of  Documents,  Government  Printing  Office,  Washington, 
D.  C,  who  will  on  application  furnish  lists  giving  prices. 

3.  Sets  of  the  reports  may  be  consulted  in  the  libraries  of  the 
principal  cities  in  the  United  States. 

4.  Complete  sets  are  available  for  consultation  in  the  local  offices 
of  the  water-resources  branch  of  the  Geological  Survey  as  follows: 

Albany,  N.  Y.,  room  18,  Federal  BuildiDg. 

Atlanta,  Ga.,  Post  Office  Building. 

8t.  Paul,  Mian.,  Old  Capitol  BuUding. 

Madison,  Wis.,  Capitol  Building. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Denver,  Colo.,  302  Chamber  of  Commerce  Building. 

Salt  Lake  City,  Utah,  421  Federal  Building. 

Pheonix,  Ariz.,  417  Fleming  Building. 

Boise,  Idaho,  615  Idaho  Building. 

Portland,  Oreg.,  416  Couch  Building. 

Tkcoma,  Wash.,  Federal  Building. 

San  Francisco,  Cal.,  328  Customhouse. 

Los  Angeles,  Cal.,  Federal  Building. 

Santa  Fe.,  N.  Mex.,  Capitol  Building. 

Honolulu,  Hawaii,  Eapiolani  Building. 

A  list  of  the  Geological  Survey's  publications  will  be  sent  on  appli- 
cation to  the  Director  of  the  United  States  Geological  Survey, 
Washington,  D.  C. 

DEFINrnON    OF   TERMS. 

The  volume  of  water  flowing  in  a  stream — the  "run-off"  or  "dis- 
charge''— ^is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  discharge  in  second-feet 
per  square  mile,  and  (2)  those  which  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  in  inches,  acre-feet,  and  millions  of  cubic 
feet.  The  units  used  in  this  series  of  reports  are  second-foot,  second- 
feet  per  square  mile,  run-off  in  inches,  acre-foot,  and  millions  of  cubic 
feet.    They  may  be  defined  as  follows: 

"Second-foot'*  is  an  abbreviation  for  "cubic  foot  per  second"  and 
is  a  unit  for  the  rate  of  discharge  of  water  flowing  in  a  stream.  A 
second-foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel  of 
rectangular  cross-section  1  foot  wide  and  1  foot  deep  at  an  average 
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velocity  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
unit  from  which  others  are  computed  by  the  use  of  the  factors  given 
in  the  tables  of  convenient  equivalents  (pp.  12-14). 

"Second-feet  per  square  mile''  is  the  average  nxmiber  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained,  on 
the  assumption  that  the  nm-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

*' Run-off,  depth  in  inches,"  is  the  depth  to  which  the  drainage  area 
would  be  covered  if  all  the  water  flowing  from  it  in  a  given  p^od 
were  conserved  and  uniformly  distributed  on  the  surface.  It  is  used 
for  comparing  nm-off  with  rainfall,  which  is  usually  expressed  in 
depth  in  inches. 

An  *'  acre-foot"  is  equivalent  to  43,560  cubic  feet  and  is  thequantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is  conn 
monly  used  in  connection  with  storage  for  irrigation. 

*'MiUions  of  cubic-feet"  is  a  unit  used  to  express  quantities  of 
water  stored  in  reservoirs,  and  is  most  frequently  used  in  studies  of 
flood  control. 

The  following  terms  used  in  these  reports  are  not  in  common  use: 

'* Discharge  relation"  is  an  abbreviation  for  the  term  "relation  of 
gage  height  to  discharge." 

"Control,"  "controlling  section,"  and  "point  of  control,"  are  t^rms 
used  to  designate  the  section  or  sections  of  the  stream  below  the 
gage  which  determines  the  discharge  relation  at  the  gage.  It  should 
be  noted  that  the  control  may  not  be  the  same  section  at  all  stages. 

The  "point  of  zero  flow"  for  a  given  gaging  station  is  that  point 
on  the  gage — the  gage  height — to  which  the  surface  of  the  river 
would  fall  if  there  were  no  flow. 

CONVENIENT   EQUTVAIiENTS. 

The  following  is  a  list  of  convenient  equivalents  for  use  in  hydraulic 
computations: 

Table  for  converting  discharge  in  second-feet  per  square  mile  into  run-off  in  depth  in  india 

over  the  area. 


DischATge 
In  second- 
feet  per 
square  mile. 

Run-off  in  inches. 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

0.03719 
.07438 
.11157 
.14876 
.18696 
.22314 
.26033 
.29782 
.33471 

1.041 
2.063 
3.124 
4.165 
5.207 
6.248 
7.289 
8.331 
9.372 

1.079 
2.157 
8.236 
4.314 
5.393 
6.471 
7.650 
8.628 
9.707 

1.116 
2.231 
3.347 
4.463 
6.57S 
6.694 
7.810 
8.926 
10.041 

1.163 
2.306 
3.499 
4.612 
6.764 
6.917 
8.070 
9.223 
10.376 

2 

3 

4 

6 

6 

7 

8 

9 

Note. — For  part  of  a  month  multiply  the  values  for  one  day  by  the  number  of  days. 
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Discharge 

inseoond- 

feet. 

Rtm-ofl  in  acre-leet. 

Iday. 

28  days. 

29  days. 

30  days. 

31di^rs. 

1 

1.983 
3.967 
5.950 
7.934 
9.917 
11.90 
13.88 
15.87 
17.85 

55.54 
111.1 
166.6 
222.1 
277.7 
333.2 
388.8 
444.3 
499.8 

57.52 
115.0 
172.6 
280.1 
287.6 
345.1 
402.6 
460.2 
517.7 

60.50 
119.0 
178.5 
238.0 
297.5 
357.0 
416.5 
476.0 
535.5 

61.49 
123.0 
184.5 
246.0 
307.4 
368.9 
430.4 
491.9 
553.4 

2 

3 

4 

5 

6 

7 

8 

9 

Note.— For  port  of  a  mooth  multiply  ralues  for  one  day  by  the  number  of  days. 

Table  for  converting  discharge  in  second-feet  into  run-off  in  millions  of  cubic  feet. 


Discharge 

inseoond- 

feet. 

Run-off  in  millions  of  cubic  feet. 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

0.0864 
.1728 
.2592 
.3456 
.4320 
.5184 
.6048 
.6912 
.7776 

2.419 

4.838 

7.257 

9.676 

12.095 

15.514 

16.933 

19.352 

21.771 

2.506 
5.012 
7.518 
10.024 
12.530 
15.036 
17.542 
20.048 
2!i.554 

2.592 
5.184 
7.776 
10.868 
12.960 
15.552 
18.144 
20.736 
23.328 

2.678 
5.356 
8.034 
10.712 
13.390 
16.068 
18.746 
21. '^ 
24.102 

» 

8 

0 

NoTK. — ^For  part  of  a  month  multiply  values  for  one  day  by  the  number  of  days. 

1  second-foot  equals  40  California  miner's  inches  (law  of  Mar.  23,  1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inches  deep. 

1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,570  second-feet  for 
one  day. 

1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 

1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 

1,000,000,000  cubic  feet  equals  386  second-feet  for  one  30-day  month. 

1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 

100  California  miner's  inches  equals  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  for  one  day  equals  4.96  acre-feet. 

100  Colorado  miner's  inches  equals  2.60  second-feet. 

100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet. 

100  United  States  gallons  per  minute  equals  0.223  second-feet. 

100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-feet. 

1,000,000  United  States  gallons  per  day  equals  1.55  second-feet. 

1,000,000  United  States  gallons  equals  3.07  acre-feet. 
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1,000,000  cubic  feet  equals  22.96  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  feet. 

1}  horsepower  equals  about  1  kilowatt. 

mil**  ...      Sec . -f  t.  X  fall  in  feet  ., 

To  calculate  water  power  quickly:  jj 7-  =  net  horsepower  on  water 

wheel  realizing  80  per  cent  of  the  theoretical  power. 

BXPIiANATION    OP   DATA. 

For  each  regular  current-meter  gaging  station  the  following  data 
are  given:  Description  of  the  station,  list  of  discharge  measurements, 
table  of  daily  gage  height,  table  of  daily  discharge,  table  of  monthly 
and  yearly  discharge  and  run-oflf.  For  stations  at  weirs  or  dams  the 
gage-height  table  is  usually  omitted. 

In  addition  to  statements  regarding  the  location  and  installation 
of  current-meter  stations,  the  descriptions  give  information  in  regard 
to  any  conditions  which  may  aflfect  the  constancy  of  the  relation  of 
gage  height  to  discharge,  covering  such  points  as  ice,  logging,  shifting 
channels,  and  backwater;  also  information  regarding  diversions  which 
decrease  the  total  flow  at  the  measuring  section.  Statements  are  also 
made  regarding  the  accuracy  of  the  data. 

The  table  of  daily  gage  height  shows  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings  taken 
each  day,  usually  in  the  morning  and  in  the  evening,  though  at  many 
stations  only  one  reading  is  made  each  day.  At  a  comparatively  few 
stations  automatic  gages  are  used,  some  of  which  give  a  continuous 
record  of  river  stage  in  the  form  of  a  hydrograph  and  others  a  record 
printed  at  regular  intervals,  from  which  the  mean  daily  gage  height 
can  be  computed.  The  gage  height  given  in  the  table  represents  the 
elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  AH 
gage  heights  affected  by  the  presence  of  ice  in  the  streams  or  by 
backwater  from  obstructions  are  published  as  recorded,  with  suitable 
footnotes.    The  rating  table  is  not  applicable  for  such  periods  unless 


Digitized  by 


Google 


EXPLANATION   OF  DATA.  15 

the  proper  corrections  to  the  gage  heights  are  known  and  applied. 
Attention  is  called  to  the  fact  that  the  zero  of  the  gage  is  placed  at 
an  arbitrary  datum  and  has  no  relation  to  zero  flow  or  the  bottom  of 
the  river.  In  general  the  zero  is  located  somewhat  below  the  lowest 
known  flow,  so  that  negative  readings  shall  not  occur. 

In  the  tables  of  daily  gage  height  the  use  of  zeros  in  the  hundredths 
place  indicates  the  limits  of  accuracy  to  which  the  gage  was  read  and 
to  which  the  mean  daily  gage  height  was  computed.  If  a  gage  is  read 
to  tenths  or  half -tenths  once  a  day  or  to  tenths  twice  a  day,  no  zeros 
appear  in  the  hundredths  place  for  any  stage.  If  the  gage  is  read  to 
half-tenths  twice  a  day  or  to  quarter-tenths  or  himdredths,  regard- 
less of  the  number  of  readings  a  day,  the  gage  heights  are  pubUshed 
to  hundredths,  and  zeros  appear  in  the  hundredths  place,  below  a 
certain  limiting  stage.  This  limiting  stage  is  so  selected  that  the 
average  error  in  the  mean  daily  discharge,  resulting  from  not  using 
the  mean  daily  gage  height  to  hundredths  above  that  stage,  shall  not 
be  greater  than  2  per  cent.  For  automatic  gages  the  allowable 
average  error  of  the  daily  discharge  has  been  taken  as  1  per  cent. 
The  selection  of  the  percentage  is  arbitrary,  but  it  should  be  noted 
that  the  maximum  error  will  in  all  cases  be  twice  the  average  error. 
In  like  manner  half-tenths  are  used  from  the  hundredths  limit  to 
another  higher  limit,  above  which  only  tenths  are  used.  It  is  the 
aim  to  have  the  gage  height  observations  at  each  gaging  station  re- 
corded to  the  degree  of  refinement  required  by  the  above  method  of 
use,  but  in  practice  it  is  found  necessary,  in  order  to  avoid  confusion 
in  the  gage  observer's  record,  to  have  the  observations  for  all  stages 
recorded  to  the  degree  of  refinement  required  for  low  stages,  which 
usually  necessitates  readings  to  hundredths  of  a  foot. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  rating  tables,  daily  discharge  tables,  and  monthly  dis- 
charge tables  are  computed. 

The  rating  table  gives,  either  directly  or  by  interpolation,  the  dis- 
charge in  second-feet  corresponding  to  every  stage  of  the  river 
recorded  during  the  period  for  which  it  is  applicable.  It  is  not  pub- 
lished in  this  report,  but  can  be  determined  from  the  tables  of  daily 
gage  heights  and  daily  discharge  by  plotting  gage  heights  in  feet  as 
ordinates  and  discharge  in  second-feet  as  abscissas. 

The  table  of  daily  discharge  determined  from  the  rating  table  gives 
the  discharge  in  second-feet  corresponding  to  the  mean  of  the  gage 
readings  observed  each  day. 

In  the  table  of  monthly  discharge  the  colimm  headed  "Maximtmi" 
gives  the  mean  flow,  as  determined  from  the  rating  table,  for  the 
day  when  the  mean  gage  height  was  highest.  As  the  gage  height  is 
the  mean  for  the  day,  it  does  not  indicate  correctly  the  stage  when  the 
water  surface  was  at  crest  height,  and  the  corresponding  discharge 
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was  consequently  larger  than  given  in  the  maximum  column.  Like- 
wise, in  the  column  of  '' Minimum"  the  quantity  given  is  the  mean 
flow  for  the  day  when  the  mean  gage  height  was  lowest.  The  col- 
unm  headed  ''Mean"  is  the  average  flow  in  cubic  feet  for  each  second 
during  the  month.  On  this  the  computations  for  the  remaining 
colimmsy  which  are  defined  on  pages  11-12,  are  based. 

The  base  data  presented  in  this  report,  unless  otherwise  stated  in 
description  of  station,  have  been  collected  by  the  methods  conmionly 
used  at  current-meter  gaging  stations  and  described  in  standard  text- 
books.    (See  Pis.  I  and  11.) 

ACCURACY  OF  FIEIJ>  DATA  AND  COMPUTED  RBSUIiTS. 

The  accuracy  of  stream-flow  data  depends  (1)  on  the  permanence 
of  channel  and  of  the  relation  between  discharge  and  stage,  and  (2) 
on  the  accuracy  of  observation  of  stage,  measurement  of  discharge 
and  interpretation  of  data. 

In  order  to  give  engineers  and  others  information  regarding  the 
probable  accuracy  of  the  computed  results,  footnotes  are  added  to  the 
daily  discharge  tables,  stating  the  probable  accuracy  of  the  rating 
ciurves  used,  and  an  accuracy  column  is  inserted  in  the  monthly  dis- 
charge table.  For  the  rating  cmv^es  *' well  defined"  indicates,  in  gen- 
eral, that  the  rating  is  probably  accurate  within  5  per  cent;  "fairly 
well  defined,"  within  10  per  cent;  "poorly  defined"  or  "approxi- 
mate" within  15  to  25  per  cent.  These  notes  are  very  general  and 
are  based  on  the  plotting  of  the  individual  measurements  with  refer- 
ence to  the  mean  rating  curve. 

The  accuracy  colimm  in  the  monthly  discharge  table  does  not 
apply  to  the  maximum  or  minimum  nor  to  any  individual  day,  but  to 
the  monthly  mean. 

It  is  based  on  the  accuracy  of  the  rating,  the  probable  reUability 
of  the  observer,  the  number  of  gage  readings  per  day,  the  range  of  the 
fluctuation  in  stage,  and  knowledge  of  local  conditions.  In  this  col- 
umn A  indicates  that  the  mean  monthly  flow  is  probably  accurate 
within  5  per  cent;  B,  within  10  per  cent;  C,  within  15  per  cent;  D, 
within  25  per  cent.    Special  conditions  are  covered  by  footnotes. 

Even  though  the  monthly  means  for  any  station  may  represent  with 
a  high  degree  of  accuracy  the  quantity  of  water  flowing  past  the  gage, 
the  figures  showing  discharge  per  square  mile  and  depth  of  run-off 
in  inches  may  be  subject  to  gross  errors  which  result  from  including 
in  the  measured  drainage  area  large  noncontributing  districts  or 
omitting  estimates  of  water  diverted  for  irrigation  or  other  use.  On 
this  account  the  computations  of  "second-feet  per  square  mile"  and 
"run-off  (depth  in  inches) "  have  not  been  made  for  stations  draining 
areas  having  an  annual  rainfall  of  less  than  20  inches,  nor  for  those 
stations  draining  areas  of  over  20  inches  of  rainfall  for  which  it  is 


Digitized  by 


Google 


z 
o 


C3 

z 
(5 


Digitized  by 


Google 


U.  6.  OEOLCXSICAL  SURVEY 


WATER-SUPPLY  PAPER  »•      PUATC    D 


t 


pii'ii  '21  /^i  i^  r«  71  •«  *•  «ni  ♦«  'a  '4!  w  w  'n  «  'a  «ni  'ai  '3i 


elft 


ii.ttt.^tt  *n  ■a^aiBwii. 


PRICE  CURRENT  METERS. 


Digitized  by 


Google 


COOPERATION.  17 

believed  that  the  computations  would  be  uncertain  and  misleading 
because,  of  the  presence  of  large  noncontributing  districts  in  the  meas- 
ured drainage  area,  of  omitting  estimates  of  water  diverted  for  irri- 
gation or  other  use,  or  of  artificial  control  or  unusual  natural  control 
of  the  flow  of  the  river  above  the  gaging  station.  All  values  of 
''second-feet  per  square  mile''  and  "run-off  (depth  in  inches)"  pre- 
viously published  by  the  Survey  should  be  used  with  extreme  cau- 
tion, and  such  values  in  this  report  should  be  used  with  care  because 
of  possible  inherent  sources  of  error  not  known  to  the  Survey. 

In  general,  the  base  data  collected  each  year  by  the  Survey  engi- 
neers are  published  not  only  to  comply  with  the  law  but  also  to 
afford  any  engineer  the  means  of  examining  and  adjusting  to  his  own 
needs  the  residts  of  the  computations.  The  table  of  monthly  dis- 
charge is  so  arranged  as  to  give  only  a  general  idea  of  the  flow  at  the 
station  and  should  not  be  used  for  other  than  preliminary  estimates. 
The  determinations  of  daily  discharge  allow  more  detailed  studies  of 
the  variation  in  flow  by  which  the  period  of  deficiency  may  be  deter- 
mined. 

It  should  be  borne  in  mind  that  the  observations  in  each  succeeding 
year  may  be  expected  to  throw  new  light  on  data  already  collected 
and  published,  and  the  engineer  who  makes  use  of  the  figures  pre- 
sented in  these  papers  should  verify  all  ratings  and  make  such  adjust- 
ments for  earher  years  as  may  seem  necessary. 

COOPERATION. 

Much  of  the  work  in  Montana  has  been  carried  on  under  coopera- 
tive agreement  with  the  United  States  Reclamation  Service,  the 
work  being  done  by  the  Geological  Survey  and  the  expense  borne  by 
the  Reclamation  Service.  The  Legislature  of  the  State  of  Montana 
made  an  appropriation  for  stream-gaging  work,  which  was  expended 
by  the  State  engineer,  as  provided  in  the  act,  in  accordance  with 
paragraph  3,  section  2244,  of  the  Revised  Codes  of  1907  of  the  State 
of  Montana,  which  reads  as  follows: 

The  State  engineer  shall  become  conversant  with  the  waterways  of  the  State  and  the 
needs  of  the  State  as  to  irrigation  matters,  shall  make,  or  cause  to  be  made,  measure- 
ments and  calculations  of  the  ordinary  and  flood  dischaige  of  streams,  cooperating  in 
this  work  as  much  as  possible  with  the  United  States  Geological  Survey  and  the  Montana 
Experiment  Station;  such  measurements  to  be  made  on  streams  in  oitier  of  their  impor- 
tance, provided  that  measurements  already  made,  if  deemed  reliable,  maybe  adopted. 

This  fund  was  expended  largely  on  work  in  connection  with  the 
several  Carey  pirojects  in  Montana  and  in  computing  data  on  water- 
right  filings  and  adjudications.  A  State  hydrographer  was  employed 
who  worked  directly  with  the  Geological  Survey. 

The  expense  of  work  on  the  Crow  Reservation  in  Montana,  the 
Standing  Rock  Reservation  in  North  and  South  Dakota,  and  the 
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Pine  Ridge  and  Rosebud  reservations  in  South  Dakota  was  borne 
by  the  Office  of  Indian  Affairs. 

The  work  in  Nebraska  was  carried  on  by  the  State  engineer,  Mr.  D. 
T>.  Price,  who  paid  all  field  expenses. 

Other  assistance  in  collecting  records  in  the  Missouri  River  basin  is 
acknowledged  in  connection  with  the  descriptions  of  the  stations. 

DIVISION    OF   WORK. 

The  field  data  in  the  upper  Missouri  River  drainage  basin  were        ! 
collected  under  the  direction  of  W.  A.  Lamb,  district  engineer, 
assisted  by  B.  E.  Jones,  R.  R.  Randell,  J.  M.  Ray,  junior  engineers, 
J.  B.  Stewart,  field  assistant,  and  C.  S.  Heidel,  State  hydrographer. 

The  work  in  North  Dakota  was  carried  on  by  E.  F.  Chandler,  assist- 
ant engineer. 

The  field  data  for  three  stations  in  the  Yellowstone  National  Park 
were  collected  under  the  direction  of  G.  C.  Baldwin,  district  engineer, 
assisted  by  R.  C.  Pierce,  junior  engineer. 

The  field  data  for  the  Missouri  River  basin  in  Colorado  and  Wyo- 
ming were  collected  under  the  direction  of  Robert  FoUansbee,  district 
engineer,  assisted  by  R.  H.  Fletcher.  The  field  work  in  Nebraska 
was  carried  on  under  the  supervision  of  D.  D.  Price,  State  engineer, 
by  D.  P.  Weeks,  jr. 

The  ratings,  special  estimates,  and  studies  of  the  completed  data 
were  made  by  W.  A.  Lamb,  Robert  FoUansbee,  B.  E.  Jones,  and  H.  D. 
Padgett. 

Computations  were  made  by  B.  E.  Jones  and  H.  D.  Padgett, 
assisted  by  J.  G.  Mathers,  H.  J.  Dean,  A.  W.  Harrington,  and  R.  H. 
Fletcher.  The  completed  data  were  prepared  for  publication  by 
H.  D.  Padgett. 

The  report  was  edited  by  Mrs.  B.  D.  Wood. 

GAGING- STATION   RECORDS. 

MISSOTJBI  BIVEB  PBOPEB. 
BED  BOOK  BIVEB  BELOW  BED  BOCK  BESEBYOIB,  KEAB  MONIDA,  MONT. 

Location.— In  sec.  32,  T.  13  S.,  R.  6  W.,  just  below  the  reservoir  of  the  Red  Rock 
Reservoir  &  Irrigation  Co.,  8  miles  northeast  of  Monida  and  15  miles  east  of  Lima. 

Becords  available.— July  22,  1911,  to  December  31, 1913.  Miscellaneous  measure- 
ments were  made  at  this  point  on  Red  Rock  River  during  the  summer  of  1910. 

Drainage  area. — About  560  square  miles. 

Qages. — ^A  temporary  staff  gage  about  300  yards  downstream  from  the  dam  and  a  float 
gage  in  a  concrete  well  on  the  right  bank,  at  a  40-foot  weir,  about  halfway  between 
the  dam  and  the  staff  gage.  The  1911  records  are  referred  to  the  staff  gage.  The 
1912-13  records  give  the  head  on  the  weir. 

Oontrol. — Probably  permanent;  bed  of  stream  composed  of  coarse  gravel,  pebbles, 
and  bowlders;  current  strong. 
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Discharge  measarements. — ^Biade  by  wading. 

^(^ter  flow.^Affected  by  ice. 

Begnlatioii. — Dam  used  to  store  flood  waters,  which  are  released  during  the  later  part 

of  irrigation  season. 
Aocoiacy.— Both  staff  gage  and  weir  readings  should  be  reliable. 

Discharge  measuremenU  of  Red  Rock  River  hdow  Red  RockreaerwAr^  neat  Monida^  Monty 

in  191S. 


D»te. 

Hydrographer. 

Head  on 
weir. 

Dte. 
charge. 

Aug.   7 

C.S.Heidel 

Feet, 

1.30 

1.70 

1.14 

.86 

8ec,-fl, 
260 

do 

399 

8 

....do 

190 

s 

.do 

118 

DaUy  gage  height,  in  feet,  of  Red  Rock  River  below  Red  Rock  reservoir,  near  Monida,  Mont., 

for  191S, 


IP.V. 

Maxwell,  observer.] 

Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

0.10 
.10 
.10 
.10 
.10 

.10 

0.10 
.10 
.10 
.10 
.10 

.10 

0.10 
.10 
.10 
.10 
.10 

.10 

0.10 
.10 
.10 
.10 
.10 

.10 

2.90 
2.90 
2.90 
2.82 
2.80 

2.60 

2.06 
2.06 
2.05 
2.12 
2.20 

2.20 

1.60 
1.60 
1.60 
1.60 
1.60 

1.62 

1.40 
1.40 
1.40 
1.38 
1.35 

1.35 

1.30 
1.32 
1.38 
1.32 
1.40 

1.36 

1.32 
1.39 
1.36 
1.36 
1.35 

1.35 

1.40 
1.40 
1.40 
1.40 
1.40 

1.40 

0.98 

2 

.70 

3 

.60 

4 

.54 

5 

.54 

6 

.54 

7 

.10 

.10 

.10 

.10 

2.42 

2.20 

1.40 

1.60 

1.35 

1.35 

1.40 

.54 

8 

.10 
.10 

.10 
.10 

.10 
.10 

.10 
.10 

2.41 
2.41 

2.20 
2.20 

1.40 
1.28 

1.48 
1.26 

1.35 
1.36 

1.35 
1.35 

1.40 
1.40 

.34 

9 

.34 

10 

.10 

.10 

.10 

.10 

2.41 

2.20 

1.22 

1.25 

1.38 

1.35 

1.04 

.34 

11 

.10 

.10 

.10 

.18 

2.42 

2.10 

1.22 

1.28 

1.35 

1.35 

.98 

.34 

12 

.10 

.10 

.10 

.63 

2.42 

2.10 

1.25 

1.27 

1.39 

1.40 

.98 

.34 

13 

.10 

.10 

.10 

1.30. 

2.42 

2.10 

1.18 

1.29 

1.39 

1.40 

.98 

.34 

14 

.10 

.  .10 

.10 

1.80 

2.42 

2.08 

1.15 

1.28 

1.35 

1.38 

.98 

.34 

16 

.10 

.10 

.10 

2.26 

2.25 

2.05 

1.15 

1.30 

1.35 

1.40 

.99 

.34 

16 

.10 

.10 

.10 

2.69 

2.00 

2.02 

1.11 

•1.30 

1.36 

1.40 

.98 

.34 

17 

.10 

.10 

.10 

2.72 

2.00 

2.01 

1.11 

1.28 

1.35 

1.48 

.98 

.34 

18 

.10 

.10 

.10 

2.80 

2.00 

1.99 

1.08 

1.28 

1.30 

1.54 

.97 

tit 

19 

.10 

.10 

.10 

2.84 

2.00 

1.97 

1.08 

1.31 

1.35 

1.56 

.97 

20 

.10 

.10 

.10 

2.92 

2.00 

1.72 

1.06 

1.30 

1.34 

1.48 

.97 

.34 

21 

.10 

.10 

.10 

3.03 

1.90 

1.71 

1.05 

1.31 

1.36 

1.43 

.98 

.34 

22 

.10 

.10 

.10 

3.04 

1.90 

1.62 

1.04 

1.33 

1.35 

1.42 

.98 

.33 

23 

.10 

.10 

.10 

3.04 

1.90 

1.52 

1.03 

1.32 

1.39 

1.42 

.98 

.34 

24 

.10 

.10 

.10 

3.02 

1.90 

1.42 

1.04 

1.31 

1.38 

1.40 

.99 

.34 

25 

.10 

.10 

.10 

3.00 

1.90 

1.35 

1.10 

1.34 

1.40 

1.40 

.99 

.34 

26 

.10 

.10 

.10 

2.98 

1.90 

1.35 

1.16 

1.30 

1.34 

1.45 

.98 

.34 

27 

.10 

.10 

.10 

2.95 

1.75 

1.38 

1.24 

1.32 

1.36 

1.45 

.98 

.34 

28 

.10 

.10 

.10 

2.90 

1.60 

1.45 

1.28 

1.32 

1.37 

1.40 

.99 

.34 

20 

.10 

.10 

2.90 

1.65 

1.45 

1.30 

1.29 

1.36 

1.40 

.98 

.34 

30 

.10 

.10 

2.90 

1.72 

1.56 

1.30 

1.30 

1.34 

1.40 

.99 

.34 

31 

.10 

.10 

1.91 

1.37 

1.30 

1.40 

.34 

NoTS.— Stream  is  controlled;  observer's  gage  heights  do  not  check  the  hydrographer's,  because  the  flow 
raa  varied  to  enable  him  to  rate  the  station. 
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SURFACE  WATBB  SUPPLY,  1913,  PABT  VI. 


Daily  discharge ,  %n  second-fed ^  of  Red  Rock  River  below  Red  Rock  reservoir,  near  MowidSy 

Mont.Jor  19  IS, 


Day. 


Jan. 


Feb. 


ICar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


Dec 


1 
2 
3 
4 
6 

0. 
7. 
8. 
0. 
10. 

n. 

12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

11 
73 
245 
445 
673 

854 
927 
976 
999 
1,050 

1,110 
1,120 
1,120 
1,110 
1,100 

1,080 
1,060 
1,040 
1,040 
1,040 


1,040 

1,040 

1,040 

987 

975 

860 
761 
756 
756 
756 

761 
761 
761 
761 
668 

540 
540 
540 
540 
540 

490 
490 
400 
490 
490 

490 
422 


409 
485 


565 
566 
566 

600 
640 

640 
640 
640 
640 
640 

590 
590 
590 
580 
565 

550 
545 
535 
525 
409 

404 


262 

262 
273 
300 
300 
344 


360 
360 
360 
360 


280 
238 
219 

219 
228 
206 
197 
197 

185 
185 
176 
176 
171 

168 
166 
162 
165. 
182 

200 
225 
238 
245 
245 
270 


280 
280 
280 
273 
262 

262 
320 
312 
232 
228 

238 
235 
242 
238 
245 

245 


248 
245 

248 
256 
262 
248 
269 

245 
262 
262 
242 
245 
245 


245 
252 
273 
252 
280 

266 
262 
262 
266 
273 

262 
276 
276 
262 
262 

266 
262 
245 
262 
259 

266 
262 
276 
273 
280 

250 
266 

270 
266 
269 


252 
276 
266 
266 
262 

262 
262 
262 
262 
262 

262 
280 
280 
273 
280 

280 
312 
336 
340 
312 

292 


300 
300 
280 
280 
280 
280 


280 
280 
280 
280 
280 

280 
280 
280 
280 
165 

149 
140 
140 
149 
151 

149 
149 
146 
146 
146 

149 
149 
149 
151 
151 

149 
140 
151 
149 
161 


140 
5S 


58 

30 
30 
30 

30 
30 
30 
30 
30 

30 
30 
30 
30 
30 

30 
20 
30 
30 
30 

30 

% 

30 


Note.— Dafly  discharge  determined  ttom  a  rating  curve  well  defined  below  560  second-feet  and  fairly 
well  defined  at  higher  stages.  Change  in  rating  curve  for  1913  due  to  change  in  condition  of  channel  above 
the  weir. 

Monthly  discharge  of  Red  Rock  River  below  Red  Rock  reservoir,  near  Monida,  Mont.,  for 

19tS. 


Month. 


Discharge  in  second-feet* 


Maximum.  Minimum.     Mean, 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


January 

February 

March 

April 

May 

Jime 

July 

August 

September 

October 

November 

December 

The  year 


5 

5 

5 

1,120 

1,040 

640 

360 

320 

280 

340 

280 

149 


5 

5 

5 

5 

300 

262 

162 

228 

245 

262 

146 

29 


5.0 
5.0 
5.0 

671 

658 

491 

237 

264 

256 

282 

189 

410 


307 
278 
307 
34,000 
40,500 
29,200 
14,600 
15,600 
16,800 
17,800 
11,200 
2,520 


1,120 


251 


182,000 


Note.— Accuracy  for  January,  February,  and  March  reduced  because  of  possible  effect  of  ioe. 
BEAVERHEAD   RIVER  AT   BARRATTSy   MONT. 

Location. — One  mile  above  Barratts  and  2  milee  southwest  of  Dillon,  Mont.,  in  the 

SW.  J  SW.  J  sec.  20,  T.  8  S.,  R.  9  W. 
Becorda  available.— August  12,  1907,  to  December  31,  1913. 
I>rainage  area. — ^Not  measured. 
Oage. — A  standard  chain  gage  was  installed  on  the  downstream  side  of  the  bridge 

June  22, 1908,  to  replace  the  staff  gage  which  had  previously  been  used;  datum  of 

chain  gage  the  same  as  that  of  the  staff  gage. 
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Control. — Should  not  shift;  rocky  at  the  measuring  section. 

Discharge  zneasureznents. — ^Bdade  from  downstream  side  of  the  bridge. 

Winter  flow. — Stream  remains  open  during  the  winter  months. 

Diversions. — Numerous  diversions  are  made  above  the  station.  Decreed  water 
rights,  aggregating  85,866  inches  of  water,  are  filed  on  from  Lima  on  Red  Rock 
River  to  a  point  10  miles  above  Twin  Bridges.  The  three  largest  canals  diverted 
below  the  station  are  Canyon  Creek  canal,  appropriating  6,000  inches;  Union 
canal,  appropriating  4,000  inches;  and  Beaverhead  canal,  diverted  just  north  of 
Dillon,  appropriating  5,000  inches.  The  Union  Electric  Co.,  of  Dillon,  has  a 
canal  with  a  carrying  capacity  of  6,000  inches. 

Beaverhead  River  is  called  Red  Rock  River  from  its  source  in  Red  Rock  Lakes  to 
the  post  office  of  Red  Rock,  below  which  it  is  called  the  Beaverhead.  The  principal 
tributaries  to  the  Beaverhead  above  the  station  are  Grasshopper  Creek,  12  miles  south 
of  Dillon;  Horse  Prairie  Creek,  20  miles  south;  and  Rattlesnake  and  Blacktail  Deer 
creeks.  Irrigation  has  probably  been  practiced  in  Beaverhead  Valley  longer  than  in 
any  other  valley  in  Montana,  ditches  constructed  in  the  early  seventies  being  still  in 
operation. 

Discharge  meanvremenU  of  Beaverhead  River  at  BarraUSj  Mont.,  in  191S. 


DaU. 

Ilydrographer. 

Gaffe 
heij^t. 

Dfe. 
charge. 

May    3 
June  18 

C.  8.  Heidel 

Feet. 
2.87 
2.80 
2.06 

Sec.'ft. 
1,290 
1,220 
780 

J.  M.  Ray 

Aug.    e 

C.  8.  Heildel 

Daily  gage  height,  in  feet,  of  Beaverhead  River  at  Barratts,  Mont.,  for  191S. 
[M.  E.  Meeds,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1    

8.7 
3.7 
2.8 
2.3 
2.6 

2.8 
2.4 
2.2 
2.2 
2.2 

2.4 
2.7 
3.0 
3.4 
3.4 

3.2 
2.8 
2.8 
3.2 
3.3 

3.2 
3.3 
3.3 
3.0 
3.0 

2.0 
3.1 
3.2 
3.2 
3.0 

3.2 
3.0 
2.0 
2.9 

2.8 

2.8 
2.8 
3.1 
3.4 
3.3 

3.4 
3.4 
3.3 
3.2 
3.2 

3.1 
2.8 
2.8 
3.2 
3.2 

3.1 
2.8 
2.4 
2.5 
2.7 

3.0 
3.2 
3.4 
3.6 
3.8 
4.0 

3.8 
3.8 
3.7 
3.6 
3.5 

3.4 
3.3 
3.2 
3.2 
3.3 

3.4 
3.8 
4.3 
4.3 
3.9 

3.9 
3.8 
2.8 
2.6 
2.6 

2.5 
2.4 
2.2 
2.2 
2.6 

2.6 
3.1 
3.2 

3.0 
2.8 

2.3 
2.4 
2.3 
2.2 
2.1 

2.0 

1.9 

1.65 

1.6 

1.4 

1.4 
1.3 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.25 
1.4 

1.45 

1.55 

2.1 

2.2 

2.0 

2.0 

2.0 
2.0 
1.9 
1.9 
1.9 

2.2 
2.1 
2.1 
1.9 
1.9 

1.9 

1.85 

1.8 

1.65 

1.5 

1.6 
1.5 
1.4 
1.4 
1.35 

1.2 
1.2 
1.2 
1.25 
1.25 

1.25 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 
1.2 
1.25 
1.25 
1.3 

1.3 

1.3 

1.3 

1.25 

1.2 

1.2 

1.25 

1.3 

1.3 

1.35 

1.35 

1.35 

1.4 

1.4 

1.4 

1.46 

1.5 

1.5 

1.55 

1.6 

1.6 

1.6 

1.6 

1.66 

1.65 

1.7 
1.7 
1.7 
1.7 
1.75 

1.8 
1.8 
1.8 
1.8 
1.8 

1.85 

1.85 

1.85 

1.9 

1.9 

1.9 

1.9 

1.85 

1.9 

1.9 

1.9 
1.9 
1.85 
1.8 
1.85 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 

1.85 

1.9 

1.9 

1.9 

1.85 

1.85 

1.S5 

1.9 

1.9 

1.9 

1.85 

1.8 

1.8 

1.8 

1.8 

1.85 

1.85 

U8 

1.8 

1.8 

1.8 
1.7 
1.7 
1.7 
1.65 

1.6 
1.6 
1.6 
1.5 
1.5 

1.6 

J 

1.4 

8      

1.4 

4 

1.3 

6 

1.3 

6 

1.3 

7 

1.26 

8 

1.2 

0 

1.2 

10 

1.1 

11 

1.1 

13 

1.1 

13 

1.1 

14 

1.1 

16 

1.0 

1.0 

1.2 

1.05 

1.1 

1.2 

1.06 
1.05 
1.0 
1.0 
.d5 

.90 
.05 

1.1 

1.3 

2.3 

3.2 

1.1 

16 

1.1 

17 

1.1 

18 

1.1 

19 

1.1 

20 

21 

22 

23 

24 

26 

20 

27 

28 

20 

30 

31                  
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Daily  diichargef  in  seeond-feet,  of  Beaverhead  River  at  BanatU,  Mont,  ^  for  191S, 


Day. 


Mar. 


Apr. 


Hay. 


June. 


July. 


Aug. 


Sept 


Oct 


Not. 


DecL 


1.. 
2.. 
3.. 
4.. 
6.. 

6.. 

7., 
8.. 
9. 
10.. 

11. 
12., 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


265 

265 
350 
285 
305 
350 

285 
285 
265 
265 
245 

225 
245 
305 
400 
940 
1,510 


1,860 
1,860 
1,240 
940 
1,120 

1,240 
1,000 


1,000 
1,180 
1,380 
1,650 
1,650 

1,510 
1,240 
1,240 
1,510 
1,580 

1,510 
1,580 
1,580 
1,380 
1,3^ 

1,310 
1.440 
1,510 
1,510 
1,380 


1,510 
1,380 
1,310 
1,310 
1,240 

1,240 
1,240 
1,440 
1,650 
1,580 

1,660 
1,650 
1,580 
1,610 
1,610 

1,440 
1,240 
1,240 
1,510 
1,610 

1,440 
1,240 
1,000 
1,060 
1,180 

1,380 
1,510 
1,650 
1,790 
1,930 
2,070 


1,930 
1,930 
1,860 
1,790 
1,720 

1,660 
1,580 
1,610 
1,510 
1,680 

1,650 
1,930 
2,280 
2,280 
2,000 

2,000 
1,930 
1,240 
1,120 
1,120 

1,060 

1,000 

880 

880 

1,120 

1,120 
1,440 
1,610 
1,380 
1,240 


940 

1,000 

940 


760 
700 
576 
650 
450 

460 
400 
350 
350 
350 

350 
350 
350 
350 
350 

350 
350 
350 
875 
450 

475 
625 
820 
880 
760 
760 


760 
760 
700 
700 
700 

880 
820 
820 
700 
700 


675 
660 
676 
600 

600 
600 

450 
460 
425 

350 
350 
350 
375 
875 

875 
875 
876 
350 
350 
350 


350 
850 
375 
375 
400 

400 
400 
400 
375 
350 

850 
875 
400 
400 
425 

425 
426 
450 
450 
450 

475 
500 
600 
525 
&50 

&60 
650 
650 
675 
575 


600 


625 

660 
650 
650 
650 
650 

675 
676 
675 
700 
700 

700 
700 
675 
700 
700 

700 
700 
676 
650 
675 

650 
650 
650 
650 
650 
650 


675 
700 
700 
700 
676 

676 
675 
700 
700 
700 

675 
650 
650 
650 
650 

675 
675 
650 
650 
650 

650 
600 


675 

550 
550 
550 
500 
600 


560 
460 
4SI 


375 
390 
SU 
305 


805 
305 


305 
SOI 

906 

28S 
281 
285 
28S 
286 

216 

3S5 
265 


NoTK.— Discharge  determined  from  a  rating  curve  well  dsflned  between  600  and  1,400  seoond-fMt  i 
fairly  well  defined  at  other  stages.    Disdiarge  estimated  Dec  20-31. 

Monthly  discharge  of  Beaverhead  River  at  Barratts,  Mont.,  for  1913. 


Honth. 


Discharge  in  aecood-feet. 


liaxinram.  Minimum.     Mean, 


RmHiff 
(total  in 
acre-feet). 


Aoco* 
mcy. 


Mar.  1^-31.. 

Anril 

May 

June 

July 

August 

September. 

October 

November.. 
December.. 


1,610 

1,860 

2,070 

2,280 

1,000 

880 

576 

700 

700 

600 


1,000 
880 
350 
350 
350 
600 
500 
265 


1,360 
1,450 
1,640 
660 
646 
442 
660 
638 
324 


13,500 
80,300 
89,200 
91,600 
34,400 
33,600 
26,300 
40,600 
38,000 
19,900 


The  period. 


467,000 


B. 
A. 
B. 
B. 
A 
A. 
B. 
A 
A. 
B. 
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JEFFERSON   RIVER   NEAR   SILVER8TAR,   MONT. 

I«oeation. — In  sec.  23,  T.  2  S.,  R.  6  W.,  at  the  big  highway  bridge  on  the  road  from 

Silverstar  to  Iron  Rod,  a  station  on  a  branch  of  the  Northern  Pacific  Railway. 

The  principal  tributaries  below  the  station  are  Pipestone  and  Whitetail  creeks  and 

Boulder  River. 
Records  available.— August  11,  1910,  to  December  31, 1913. 
Drainage  area. — ^Not  measured. 
Ckt^. — Staff  gage  festened  to  pier  on  downstream  side. 
ControL — Gravel. 

Discharge  measurements. — ^Made  from  the  lower  side  of  highway  bridge. 
Winter  flow. — Ice  present. 
Diversions. — Irrigation  is  carried  on  extensively  from  the  headwaters  of  this  stream 

to  its  mouth. 

Diicharge  meagwremenU  of  Jefferson  River  near  Silverstar ^  Monty  in  1913, 


Date. 

Hydrographer. 

Oaee 
height. 

Dis- 
charge. 

May     7 

C.  8.  Heidel 

Feet. 
3.88 
5.68 
3.20 
3.10 

Sec.-IL 
3,280 
7,(J20 
1,710 
1,610 

do      .* 

Aag.  11 
Oct.    10 

!..;.do 

do 

DaUy  gage  height,  infeet^  of  Jefferson  River  near  Silverstar ^  Mont.,  for  1913, 
\C.  A.  Barkell,  observer.) 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

2.95 

2.9 

2.85 

2.85 

2.9 

2.9 

2.9 

2.95 

3.0 

3.1 

3.0 
3.0 
3.1 
3.1 
3.1 

3.15 

3.2 

3.3 

3.25 

3.2 

3.2 

3.15 

3.15 

3.16 

3.15 

3.2 

3.2 

3.25 

3.25 

3.2 

3.15 

Nov. 

Dec 

1 

3.55 

3.6 

3.6 

3.6 

3.6 

3.5 

3.45 

3.45 

3.35 

3.3 

3.5 
3.8 
4.1 
4.4 

4.8 

5.4 
5.2 
5.2 
5.1 
4.8 

4.7 
4.6 
4.4 
4.2 
4.1 

4.2 
4.3 
4.3 
4.3 
4.2 

4.4 

4.4 
4.5 
4.4 
4.3 

4.2 
3.8 
3.9 
4.2 
4.2 

4.8 
5.5 
5.9 
5.9 
5.9 

5.0 
5.8 
5.7 
5.4 
5.4 

5.2 
5.3 
5.7 
6.1 
6.3 

6.3 
6.4 
6.4 
7.3 
8.1 
8.2 

8.0 
7.7 
7.6 
7.4 
7.4 

6.9 
6.7 
6.7 
6.8 
6.9 

7.1 
8.2 
8.6 
8.7 
8.8 

8.6 
7.8 
7.2 
6.1 
5.6 

5.4 
4.9 
4.8 
4.7 
5.1 

5.4 
5.6 

6.8 
6.0 
6.0 

5.8 
5.7 
5.4 
5.1 
5.0 

4.9 
4.6 
4.5 
4.4 
4.2 

4.0 
3.6 
3.5 
3.4 
3.35 

3.3 

3.15 

3.15 

2.9 

2.9 

2.85 

2.8 

2.6 

2.6 

2.75 

2.8 

2.95 

2.75 

3.0 

3.06 

3.2 

3.1 

2.95 

2.7 

2.6 

2.56 

2.25 

2.4 

2.45 

2.6 

3.0 

3.2 

3.5 

3.5 

3.45 

3.4 

3.3 

3.25 

3.2 

3.2 

3.16 

3.0 
3.0 
3.0 
2.85 
2.8 

2.8 
2.7 
2.7 
2.7 
2.7 
2.66 

2.65 

2.66 

2.7 

2.7 

2.8 

2.95 

2.8 

2.75 

2.7 

2.7 

2.7 

2.76 

2.8 

2.86 

2.85 

2.9 

2.9 

2.9 

2.85 

2.85 

2.9 

2.85 

2.85 

2.85 

2.9 

2.9 

3.0 

3.05 

3.15 

3.0 



3.2 

3.25 

3.35 

3.25 

3.2 

3.2 

3.15 

3.1 

3.1 

3.1 

3.1 

3.16 

3.15 

3.2 

3.25 

3.3 

3.3 

3.25 

3.2 

3.15 

3.0 
3.0 
3.0 
3.0 
3.0 

2.95 

2.95 

2.9 

2.9 

2.95 

2.45 

2 

3 

4 

6 

6 

7 

g 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

*■ 

23 

24 

26 

26 

27 

28 

29 

ao 

31 

1 
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SUBFACE  WATER  SUPPLY,  1913,  PABT  VL 


DaUy  discharge,  in  Hocmd-feet,  of  Jeffenon  River  near  Silverstar,  Mont,,  for  191S, 


Day. 


Apr. 


May.     Jane. 


July. 


Aug. 


Sept. 


Oct. 


Nov.      Dec 


1 

2,300 

2 

2400 
2,400 

3 

4 

2,400 

6 

2,400 
2,270 

6 

7 

2,180 

8 

2,180 

9 

2,000 

10 

1,920 

11 

2,270 

12 

2,870 

13 

3,530 

14 

4,220 

15 

5,lfi0 

16 

6,730 
6,210 

17 

18 

6,210 

19 

5,050 

20 

6,lfi0 

21 

4,940 

22 

4,700 

23 

4,220 

24 

3,760 

25 i 

3,530 

28 

3,760 

27 

3,990 

28 

3,990 

29 

3,990 

80 

3,760 

31 

4,220 
4,220 
4,400 
4,220 
3,990 

3,700 
2.870 
3,090 
3,760 
3,760 

5,190 
6,990 
8,070 
8,070 
8,070 

8,070 
7,800 
7,630 
6,730 
6,730 

6,210 
6.470 
7.530 
8,610 
9,170 

9,170 
9,450 
9,450 
12,000 
14,400 
14,700 


14,100 
13,200 
12,900 
12,300 
12,300 

10,900 
10,300 
10,300 
10,600 
10,900 

11,400 
14,700 
15,900 
16,200 
16,500 

15,000 
13,500 
11,700 
8,610 
7,260 

6,730 
5,440 
5,190 
4,940 
5,950 

6.730 
7,260 
7.800 
8,340 
8,340 


7,800 
7,530 
6,730 
5,950 
6,600 

5,440 
4,700 
4,460 
4,220 
3,760 

3,310 
2,460 
2,270 
2,090 
2,000 

1,920 
1,680 
1,680 
1.310 
1,310 

1.240 

1,180 

950 

950 

1,120 

1,180 
1,380 
1,120 
1,450 
1,520 
1,760 


1,000 

1,380 

1,060 

950 

900 

630 
760 
805 
950 
1,450 

1.760 
2,270 
2,270 
2,180 
2,090 

1,920 
1,840 
1,760 
1.760 
1.680 

1,450 
1,450 
1,450 
1,240 
1,180 

1.180 
1,060 
1,060 
1,060 
1,060 
1,000 


1,000 
1,000 
1,060 
1,060 
1,180 

1,380 
1,180 
1,120 
1,060 
1,060 

1,060 
1,120 
1,180 
1,240 
1,240 

1,310 
1,310 
1,310 
1.240 
1,240 

1,310 
1,240 
1,240 
1.240 
1,310 

1.310 
1,450 
1,520 
1.680 
1,450 


1,380 
1,310 
1,240 
1,240 
1,310 

1,310 
1.310 
1,380 
1,450 
1,600 

1.450 
1,450 
1.600 
1,600 
1,600 

1,680 
1,760 
1,920 
1,840 
1,760 

1,760 
1.680 
1,680 
1.680 
1,680 

1.760 
1,760 
1,840 
1,840 
1,760 
1,680 


1,760 
1,840 
2,000 
1,840 
1,700 

1.760 
1,680 
1,600 
1,600 
1,600 

1.600 
1,680 
1.680 
1,760 
1,840 

1,920 
1,920 
1.840 
1.700 
1.680 

1,450 
1,450 
1,450 
1,450 
1,450 

1,380 
1,380 
1,310 
1,310 
1,380 


NoTK.— Dally  discharge  determined  from  a  fairly  well  defined  rating  curve. 

Monthly  discharge  of  Jefferson  River  near  Stlverstar,  Mont,,  for  1913. 


Mootlu 


Discharge  in  second-feet. 


Ifaxlwiu"*    ifinffnTiTTi.     Kean 


Run-off 
(total  in 
acre-feet). 


Aoco- 
racy. 


Aprfl 

May 

June 

July 

August 

September.. 

October 

November. . 


6,730 

1,920 

14,700 

2,870 

16,500 

4,940 

7,800 

950 

2,270 

630 

1,680 

1,000 

1,920 

1,240 

2,000 

1,310 

3,730 
7,060 
10,500 
2,910 
1,390 
1,240 
1,590 
1,640 


222,000 
434,000 
625,000 
179,000 
85,500 
73,800 
97,800 
97,600 


The  period., 


1,810,000 


MISSOURI  RIVER   AT   TOSTON,   MONT. 

Location.— In  the  SW.  J  sec.  23,  T.  5  N.,  R.  2  E.,  at  the  highway  bridge  crossing 

Missouri  River  at  Toston,  Mont.;   about  25  miles  below  Hie  union  of  Gallatin, 

Jefferson,  and  Madison  rivers. 
Records  available.— April  5,  1910,  to  December  31,  1913. 
Drainage  area. — Not  measured. 

Gage.— Standard  chain  gage  attached  to  downstream  side  of  bridge. 
Control. — Rocky  and  permanent. 

Discharge  measurements. — ^Made  from  cable  just  above  bridge. 
Winter  flow. — ^Affected  by  ice. 
Cooperation. — Gage-height  record  furnished  by  the  Montana  Power  Go.    Estimates 

of  winter  flow  at  Canyon  Ferry,  40  miles  below  Toston,  are  also  furnished  by 

the  Montana  Power  Co. 

The  following  measurement  was  made  by  R.  R.  Randell: 

June  6,  1913.    Gage  height,  8.82  feet;  discharge,  26,200  second-feet. 
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DaUy  gage  heighty  in  feet,  of  Missouri  River  at  Toetan,  Mont,  for  1913, 
[W.  B.  Lorentz,  obaerver.) 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

6.6 
6.4 
6.4 
5.6 
5.3 

5.9 
6.0 
5.4 
6.6 
6.6 

5.6 
6.9 
6.2 
6.4 
6.4 

6.6 
6.9 
7.0 
6.8 
6.4 

6.2 
6.2 
6.2 
6.0 
5.9 

5.0 
5.8 
5.6 

5.5 
5.4 
5.2 
4.5 
4.4 

4.4 
4.2 
4.1 
4.1 
4.2 

4.1 
4.0 
3.9 
4.0 
3.85 

3.8 
3.7 
3.7 
3.65 
3.2 

3.6 
3.4 
3.6 
3.5 
3.5 

3.4 
3.5 
3.9 
4.2 
4.3 
4.3 

4.4 
4.3 
4.2 
4.3 

4.6 

4.8 
4.8 
4.7 
4.7 
4.6 

4.6 
4.7 
4.8 
5.1 
5.3 

6.3 
5.5 
5.7 
5.6 
5.6 

6.4 
6.4 
6.4 
5.4 
6.1 

5.0 
4.9 
5.0 
5.0 

5.3 
5.2 
5.0 
4.9 
5.0 

4.8 
4.8 
5.1 
5.4 
5.8 

6.1 
6.4 
6.5 
6.6 
6.6 

6.3 
6.1 
6.0 
6.2 
6.2 

6.1 
6.1 
6.9 
6.3 
6.7 

7.0 
7.5 
7.8 
8.6 
8.8 
9.1 

9.4 
9.3 
9.1 
9.0 
9.0 

8.8 
8.7 
8.4 
8.4 
8.3 

8.2 
8.5 
8.3 
8.4 
8.8 

8.8 
8.5 
8.0 
7.6 
7.3 

6.9 
6.6 
6.4 
6.3 
6.2 

6.2 
6.4 
6.5 
6.8 
6.8 

6.6 
6.4 
6.3 

'*6."4" 

6.2 
6.0 
5.9 
5.6 
5.2 

4.8 
4.7 
4.6 
4.3 
4.2 

4.1 

3.9 

3.85 

3.9 

3.85 

3.8 

3.95 

3.85 

3.90 

3.8 

3.85 
4.05 
4.2 
4.4 

4.6 

4.7 

4.7 
4.7 
4.6 
4.5 
4.5 

4.4 
4.4 
4.4 
4.4 

4.4 

4.5 
4.4 
4.4 
4.4 
4.4 

4.3 
4.2 
4.2 
4.2 
4.0 

3.9 

3.9 

3.85 

3.75 

3.7 

3.7 

3.7 

3.7 

3.7 

3.66 

3.65 

3.5 

3.6 

3.7 

3.75 

3.7 

3.6 

3.6 

3.6 

3.65 

3.7 

3.7 

**3.*7" 
3.7 
3.7 

3.65 

3.7 

3.7 

3.7 

3.7 

3.6 
3.7 
3.8 
3.7 
3.75 

3.9 
3.9 
3.9 
4.0 
4.2 

4.1 
3.9 
3.9 
3.9 
3.95 

3.95 

4.1 

4.1 

4.2 

4.1 

4.1 
4.1 
4.2 
4.3 
4.3 

4.3 
4.3 
4.2 
4.1 
4.1 

4.2 
4.2 
4.1 
4.0 
4.2 

4.2 
4.1 
4.1 
4.2 
4.2 
4.2 

4.2 
4.2 
4.2 
4.2 
4.3 

4.3 
4.2 
4.2 
4.2 
4.2 

4.3 
4.2 
4.2 
4.2 
4.2 

4.2 
4.2 
4.1 
4.2 
4.2 

4.2 
4.0 
4.0 
4.0 
3.9 

4.0 
4.0 
4.0 
3.0 
4.0 

3.9 

2 

3.6 
3.7 
3.6 
3.2 

3.0 

3.1 

3.5 

3.55 

3.55 

3.7 

7.1 
7.8 
7.85 
7.86 

8.0 
7.8 
7.5 
7.4 
7.6 

7.2 
7.1 
7.5 
7.6 
7.1 

6.0 
6.6 
6.6 
6.4 
6.5 
6.6 

3.8 

3 

3.7 

4 

3.6 

5 

3.6 

6 

3.5 

7 

3.5 

8 

3.56 

9 

3.7 

10 

3.5 

11 

3.65 

12 

3.6 

13 

3.6 

14 

3.65 

15 

3.76 

16 

2.75 

17 

3.7 

18 

3.75 

19 

4.0 

20 

3.85 

21 

3.9 

22 

3.85 

23 

3.9 

24 

3.85 

25 

3.8 

26 

3.66 

27 

3.8 

28 

4.0 

29 

3.8 

30 

3.7 

31 

3.7 

NoTK. — Oage  heights  Jan.  1  to  Mar.  19  probably  affected  by  ice. 

Daily  discharge,  in  seoondrfeet,  of  Missottri  River  at  Toston,  Mont, ,  for  191S, 


Day. 


Jan.      Feb.     Mar. 


Apr.      May.     June. 


July.     Aug.     Sept.     Oct     Nov. 


Dee. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 

8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
20 
30 
31 


2,^0 
2,680 
3,100 
2,650 
2,120 

1,310 
1,630 
1,310 
1,660 
1,620 

1,900 
2,020 
1,680 
1,770 
2,130 

2,740 
2,910 
2,640 
2,610 
2,590 

2,370 
2,340 
2,520 
3,200 
2,860 

3,020 
3,040 
3,080 
3,120 
3,280 
3,110 


2,770 
2,860 
2,930 
2,730 
2,060 

2,130 
1,770 
1,960 
1,480 
1,790 

2,200 
2,800 
2,540 
3,000 
3,730 

3,000 
3.600 
4,420 
4,500 
4,270 

3,820 
3,700 
3,410 
3,320 
3,520 

3,270 
3,210 
3,020 


3,080 
3,410 
3,310 
4,250 
4,780 

4,090 
4,120 
4,510 
4,090 
4,560 

4,410 
4,580 
4,280 
3,750 
3,940 

4,020 
3,890 
4,030 
3,390 
2,360 

3,380 
2,850 
3,380 
3,110 
3,110 

2,850 
3,110 
4,250 
5,230 
5,580 
5,580 


5,940 
6,580 
5,230 
5,580 
6,690 

7,480 
7,480 
7,080 
7,080 
6,600 

6,310 
7,080 
7,480 
8,710 
9,560 

9,560 
10,400 
11,300 
10,800 
10,400 

9,990 
9,990 
9,990 
9.990 
8,710 

8,300 
7,890 
8,300 
8,300 
8,930 


9,560 
9,130 
8,300 
7,890 
8,300 

7,480 
7,480 
8,710 
9,990 
11,700 

13,100 
14,500 
15,000 
15,400 
15,400 

14,000 
13,100 
12,600 
13,500 
13,500 

13,100 
13,100 
12,200 
14,000 
15,900 

17,400 
19,900 
21,400 
25,600 
26,600 
28,200 


29,800 
29,300 
28,200 
27,700 
27,700 

26,600 
26,100 
24,500 
24,500 
24,000 

23,600 
25,000 
24,000 
24,500 
26,600 

26,600 
25,000 
22.400 
19,900 
18,000 

16,900 
15,400 
14,500 
14,000 
13,500 

13,500 
14,500 
15,000 
16,400 
16,400 


15,400 
14,500 
14,000 
14,200 
14,500 

13,500 
12,600 
12,200 
10.800 
9,130 

7,480 
7,080 
6,690 
5,580 
5,230 

4,890 
4,2.50 
4,100 
4,250 
4,100 

3,950 
4,400 
4,100 
4,250 
3,950 

4,100 
4,720 
5,230 
5,940 
6,600 
7,080 


7,080 
7,080 
6,690 
6,310 
6,310 

5,940 
5,940 
5,040 
5,940 
5,940 

6,310 
5,940 
5,940 
5,940 
5,940 

5,580 
5,230 
5,2.30 
5,Z\0 
4,560 

4,250 
4,250 
4,100 
3,800 
3,660 

3,660 
3,660 
3,660 
3,600 
3,520 
3,520 


3,110 
3,380 
3,660 
3.800 
3,660 

3,380 
3,380 
3,380 
3,520 
3,660 

3,660 
3,660 
3,660 
3,660 
3,660 

3,520 
3,660 
3,600 
3,660 
3,660 

3,380 
3,660 
3,950 
3,660 
3,800 

4,250 
4,250 
4,250 
4,560 
5,230 


4,890 
4,250 
4,250 
4,250 
4,400 

4,400 
4,890 
4,890 
5.230 
4,890 

4,890 
4,890 
5,230 
5,580 
5,580 

5,r)80 
5,580 
6,230 
4,890 
4,890 

5,230 
5^230 
4,890 
4,560 
6,230 

5,230 
4,890 
4,890 
5,230 
5,230 
5,230 


5,230 
5,230 
5,230 
5,230 
5,580 

5,580 
5,230 
5,230 
5,230 
5,230 

5,580 
5,230 
5,230 
5,230 
5,230 

5,230 
5,230 
4,890 
5,230 
6,230 

5,230 
4,560 
4,660 
4,560 
4,250 

4,560 
4,560 
4,560 
4,250 
4,560 


4,250 
3,950 
3,660 
3,380 
3,380 

3,110 
3,110 
3,240 
3,660 
3,110 

3,520 
3,380 
3,380 
3.520 
3,800 

3,800 
3,660 
3,800 
4,560 
4,100 

4,250 
4,100 
4,250 
4,100 
8,950 

3,520 
3,950 
4,560 
3,950 
3,660 
3,660 


NoTX.— Discharge  determined  from  a  rating  curve  fairly  well  defined  between  1,660  and  28,000  second- 
feet.  Discharges  lor  the  period  Jan.  1  to  Mar.  19  represent  flow  at  Canyon  Ferry,  about  40  miles  below 
Toston,  and  were  furnished  by  Montana  Power  Co.  No  large  tributaries  enter  between  the  two  sta- 
tions, and  the  flow  at  Canyon  Ferry  during  this  period  ought  not  to  exceed  that  at  Toston  by  more  than 
fi  per  cent. 
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26  SUBFACB  WATEE  SUPPLY,  1913,  PABT  VI. 

Monthly  ducharge  of  Mis90un  River  at  TVwton,  Mont,,  for  191S. 


Month. 


Discharge  in  seoond-feet. 


ICaximmiL  Mhiimmn.     Kean. 


Rim-off 
(toUlin 
acre-feet). 


Aeeo- 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


3,280 
4,600 
5,580 
11,300 
28,200 
29,800 
15,400 
7,060 
5,230 
5,580 
5,580 
4,560 


1,310 
1,480 
2,360 
6,230 
7,480 
13,500 
3,950 
3,580 
3.110 
4,250 
4,250 
3,110 


2,430 
2,900 
3,910 
8,230 
14,100 
21,800 
7,710 
5,190 
3,750 
4,960 
5,030 
3,750 


149,000 
166,000 
240,000 
490,000 
867,000 
1,300,000 
474,000 
319,000 
223,000 
306,000 
299,000 
231,000 


20,800 


1,310 


6,990 


5,060,000 


Note.— Estimates  for  the  period  Jan.  1  to  Mar.  19  represent  flow  at  Canyon  Ferry,  about  40  milea  bekw 
Toston. 

MISSOURI  RIVER   AT  CASCADE,   MONT. 

Location.— In  sec.  35,  T.  18  N.,  R.  1  W.  At  the  highway  bridge,  100  yardB  from  the 
Great  Northern  Railway,  on  the  east  side  of  the  town  of  Cascade,  Mont. 

Becords  available. -July  20,  1902,  to  December  31,  1913. 

Drainage  area.— 18,300  sqtiare  miles. 

Ga^.— ^Standard  chain  gage  attached  to  bridge. 

Control. — Probably  permanent  except  at  extreme  flood  stages. 

Discharge  measurements. — Made  from  lower  side  of  bridge. 

Winter  flow. — Affected  by  ice. 

Storage. — The  Montana  Power  Co.  has  a  large  reservoir  near  Helena,  between  the 
stations  at  Toston  and  Cascade. 

The  most  important  tributaries  between  this  station  and  the  station  at  Toston,  above, 
are  Dearborn  River,  Little  Prickly  Pear  Creek,  and  Prickly  Pear  Creek.  Althou^ 
irrigation  is  extensively  practiced  in  the  Missouri  River  Valley,  the  water  is  taken 
from  the  tributary  streams,  the  Missouri  itself  being  little  used  because  of  its  hig^ 
banks  and  great  variation  in  flow  and  the  difficulty  of  diversion. 

Discharge  measurements  of  Missouri  River  at  Cascade ^  Mont,,  in  191S. 


Date. 

- 

Hydrographer. 

h^t. 

Dfa. 
cbiisa. 

June    7 

R.  R.  Randell    

Ftet. 
11.80 
4.71 

29,600 

Sept.  10 

J.H.Ray 

4,00 
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Daily  gage  height,  in  feet,  of  Mi$90uri  River  at  Cascade ,  Mont,  ^  for  191 S. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

M»y. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

5.6 
5.3 
5.9 

6.8 
5.6 

5.1 
5.4 
6.1 
6.1 
5.9 

6.1 
6.1 
5.9 
6.0 
6.1 

6.0 
5.8 
5.9 
6.7 
5.8 

6.1 
6.2 
6.0 
6.2 
6.2 

6.1 
6.8 
6.0 
6,0 
5.8 
6.7 

5.7 
5.6 
5.6 
6.3 
5.7 

6.0 
6.0 
6.1 
5.8 
5.6 

5.8 
5.8 
5.8 
5.8 
5.8 

6.0 
5.0 
6.2 
6.3 
6.4 

6.6 
6.4 
6.2 
6.0 
6.0 

5.7 
5.8 
6.2 

6.0 
6.0 
6.6 
6.8 
6.0 

6.2 
6.2 
6.4 
6.7 
6.6 

6.2 
6.4 
6.0 
6.1 
6.2 

6.0 
4.8 
4.7 
7.2 
7.2 

7.1 
6.6 
6.6 
6.1 
6.6 

6.5 
6.5 
6.2 
5.8 
8.1 
5.9 

6.6 
6.6 
6.8 
6.4 
6.9 

6.0 
6.9 
6.6 
6.8 
6.6 

6.3 
6.0 
6.0 
6.2 
6.5 

6.8 
7.0 
7.0 
7.1 
7.4 

7.2 
7.2 
7.3 
7.2 
7.1 

6.0 
6.4 
6.6 
6.6 
5.7 

6.8 
7.0 
6.8 
6.7 
6.6 

6.4 
6.3 
6.4 
6.3 
6.6 

7.0 
7.3 
8.0 
8.3 
8.5 

8.3 
8.1 
8.5 
8.0 
8.0 

8.0 
8.0 
7.9 
7.9 
7.9 

8.2 
8.0 
9.2 
10.1 
10.6 
11.2 

11.6 
12.0 
12.2 
12.2 
12.3 

12.0 
11.8 
11.3 
11.3 
11.1 

11.0 

ia8 

10.6 

lao 

1L2 

'll.l 
11.3 
11.6 
11.2 

ii.a 

9.7 
0.0 
8.9 
8.6 
6.5 

7.7 
8.0 
8.2 
8.2 
8.4 

8.6 
8.6 
8.4 
8.2 
8.1 

8.1 
8.1 
7.9 
7.7 
7.5 

7.2 
6.6 
6.0 
6.0 
5.8 

6.4 

4.6 
4.0 
4.0 
4.3 

4.4 
4.6 
4.7 
4.1 
4.2 

4.6 
4.8 
4.7 
4.7 
6.0 
5.1 

5.6 
6.8 
6.7 
5.4 
5.8 

6.6 
6.4 
5.4 
5.4 
6.3 

6.1 
6.0 
5.0 
6.0 
6.2 

6.1 
6.0 
4.8 
5.0 
4.8 

4.9 
4.6 
4.6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.4 
4.6 
4.4 

4.6 
3.9 
4.3 
4.2 
4.3 

4.3 

4.2 

3.96 

4.1 

4.2 

4.3 

4.06 

4.06 

4.3 

4.4 

4.06 
4.15 
4.0 
4.6 

4.8 

4.6 
4.6 
4.8 
6.0 
4.6 

4.4 
4.3 
4.6 
4.4 

4.8 

4.9 
4.7 
4.8 
5.2 
5.2 

5.2 
5.0 
5.1 
5.2 
6.1 

5.2 
6.6 
6.7 
6.8 
5.6 

6.6 
6.6 
5.6 
5.6 
5.6 

5.3 
6.4 
6.3 
6.4 
5.6 

6.4 
6.1 
5.4 
5.5 
5.4 
6.4 

5.6 
6.6 
5.7 
5.7 
5.6 

6.6 
6.4 
5.4 
6.7 
5.6 

5.5 
6.5 
5.5 
5.4 
5.3 

6.4 
5.4 
5.6 
6.5 
5.5 

6.5 
5.1 
6.1 
5.0 
6.2 

5.2 
6.2 
6.1 
5.2 
5.2 

6.2 

2 

6.3 

3 

6.2 

4 

5.2 

5 

5.0 

6 

4.7 

7 

4.6 

8 

4.4 

9 

4.6 

10 

4.6 

11 

4.5 

12 

4.6 

13 

4.6 

14 

4.6 

15 

4.4 

16 

4.2 

17 

4.4 

18 

4.6 

19 

4.8 

20 

4.8 

21 

6.0 

22 

8.2 

23 

8.1 

24 

8.0 

25 

7.4 

26 

7.2 

27 

7.2 

28 

7.6 

29 

7.4 

30 

7.0 

31 

7.1 

NoTB.— Gage  heists  Jan.  1  to  Mar.  30  and  Dec.  22  to  31  affected  by  ice. 

Daily  discharge,  in  secondfeet,  of  Missouri  River  at  Cascade,  Mont,  for  1913. 


Day. 


Apr.      May.     June. 


July. 


Aug. 


Sept. 


Oct. 


Nov.      Dec. 


1.. 
2.. 
I.. 

4.. 

6.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 

ao.. 

21.. 
22.. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
81. 


9,900 
0,900 
7,410 
0,530 
7,750 

8,100 
7,760 
10,300 
11,000 
9,900 

9,160 
8,100 
8,100 
8,800 
9,900 

11,000 
11,800 
11,800 
12,200 
13,300 

12,600 
12,600 
12,900 
12,600 
12,200 

11,400 
9,630 
10,300 
10,300 
7,080 


11,000 
11,800 
11,000 
10,700 
10,300 

9,530 
9,160 
9.530 
9,160 
10,300 

11,800 
12,900 
15,600 
16,700 
17,500 

16,700 
16,000 
17,500 
15,600 
15,600 

16,600 
16,600 
16,200 
16,200 
16,200 

16,400 
19,000 
20,200 
23,600 
25,500 
27,800 


29,300 
30,800 
31,600 
31,600 
31,900 

30,800 
30.000 
28.100 
28,100 
27,400 

27,000 
28.200 
25,500 
28,600 
27,800 

27,400 
28,100 
29,300 
27,800 
27,000 

22,100 
19,400 
19,000 
17,900 
9,900 

14,500 
15,600 
16,400 
16,400 
17,100 


17,900 
17,900 
17,100 
16,400 
16,000 

16,000 
16,000 
15.200 
14,500 
13,700 

12,600 
10.300 
8,100 
8.100 
7,410 

6,120 
3,850 
2,410 
2,410 
3,100 

3,340 
3,860 
4,110 
2,630 
2,860 

3,690 
4,380 
4,110 
4.110 
4,930 
5,220 


6,750 
7,410 
7,080 
6,120 
7,410 

6,750 
6,120 
6,120 
6.120 
5,810 

5,220 
4.930 
4,930 
4.930 
5.510 

5,220 
4,930 
4.380 
4,930 
4,380 

4.650 
3.850 
3,850 
3,590 
3,850 

3,850 
3,590 
3,850 
3,340 
3.850 
3,310 


3,850 
2,200 
3,100 
2,860 
3.100 

3,100 
2,860 
2,300 
2.630 
2.860 

3,100 
2,520 
2,520 
3,100 
3,340 

2,520 
2,740 
2,410 
3,850 
4,380 

3,590 
3,860 
4,380 
4,930 
3,860 

3,340 
3,100 
3.850 
3,340 
4,380 


4,650 
4,110 
4,380 
6,510 
5,510 

5,510 
4,930 
5,220 
5,510 
5,220 

5,510 
6,750 
7,080 
7.410 
6,750 

6,750 
6,750 
6,750 
6.750 
6,430 

6,810 
6,120 
6.810 
6,120 
6,750 

6,120 
5,220 
6,120 
6.430 
6,120 
6.120 


6,750 
6,750 
7,080 
7.080 
6,750 

6,430 
6.120 
6.120 
7,080 
6.750 

6,430 
6,430 
6,430 
6,120 
5,810 

6,120 
6.120 
6,750 
6,430 
6,430 

6,430 
5,220 
6,220 
4,930 
6,610 

5,510 
5,510 
6,220 
5,510 
6,510 


5,510 
6,810 
5.510 
5,510 
4,930 

4,110 
3,850 
3.340 
3,850 
3,850 

3,590 
3,850 
3.590 
3,590 
3,340 

2,860 
3,340 
3.850 
4.380 
4.380 

4,930 


NoTB.~Diioharge  determined  from  a  fiairly  well-deflned  rating  carve.    Diacharge  Deo.  22-31  estimated 
from  flow  at  Toaton,  Mont,  at  4,600  8eoond4eet. 
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Monthly  discharge  of  MUtouri  Rwer  at  CoMoade,  Mont,  ^  for  191S. 


Month. 


Discharge  in  aeoood-feet. 


M>xi"wn    ifinlmiiiii.     Ketm. 


Run-off 
(total  in 
aore>feet). 


Vcco- 
racy. 


January 

February. . . 

Maroh 

Anril 

May 

June 

July 

August 

September. 

October 

NovembCT. . 
December.. 


13,300 
27,800 
31,900 
17,900 
7,410 
4,930 
7,410 
7,060 
6,810 


7,060 
9,160 
9,900 
2,410 
3,340 
2,200 
4,110 
4,930 


a  2, 800 
a3,600 
0  4,700 
10,200 
15,100 
24,700 
8,650 
5,050 
3,260 
5.940 
6,150 
4.290 


172,000 
200.000 
289,000 
607.000 
928,000 
1,470,000 
532,000 
311,000 
194,000 
365,000 
366.000 
264,000 


C. 

c. 
c. 

B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
C. 


The  year. 


31,900 


7,870 


5,700,000 


a  Estimated  from  records  of  flow  at  Canyon  Forry  dam  furnished  by  the  Missouri  River  Power  Co.    Sea 
footnote  to  table  of  doily  discharge  at  Toston,  Mont. 

MISSOURI  RIVER  AT  PORT  BENTON,   MONT. 

Location.— In  NE.  \,  sec.  26,  T.  24  N.,  R.  8  E.,  at  the  public  highway  bridge  at 

Fort  Benton,  Mont. 
Becords  available.— July  1,  1902,  to  April  27,  1910,  gage  heights  recorded  by 

United  States  Weather  Bureau;   April  28,  1910,  to  December  31,  1913,  United 

States  Geological  Survey  records  for  parts  of  years. 
Drainage  area. — ^24,600  square  miles. 
Gage. — A  Mott  gage  installed  April  11, 1907,  on  upstream  side  of  bridge;  gage  heights 

for  1911, 1912,  and  1913  are  referred  to  the  datum  used  by  the  United  States  Army 

engineers  from  1881  to  1890,  which  is  0.43  foot  higher  than  that  used  by  the  United 

States  Geological  Survey  in  1910. 
Control. — Probably  permanent  except  in  flood. 
Discharge  measurements. — ^Made  from  downstream  side  of  bridge. 
Winter  flow. — ^Affected  by  ice. 
Accuracy. — Conditions  for  obtaining  accurate  discharge  data  are  good. 

Discharge  measurements  of  Missouri  River  at  Fort  Benton y  Mont.y  in  191S, 


Date. 

nydrographer. 

Gaffe 
hefbt. 

DIs- 
charR*. 

Mar   26 

R.R.  Randall 

FeeL 
0,02 

4.66 
1.72 

5tl50 

June    7 

J.B.Btewart.          

4s,aoo 

July     8 
Nov.  14 

do 

i9,sao 

W    A,  T^mh, 

7,360 
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Daibf  gage  height,  in  feet,  of  Missouri  River  at  Fort  Benton,  Mont,  for  1913. 
[W.  p.  Ward,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

2.3 
2.7 
2.8 
2.3 
2.0 

2.4 
2.4 
2.6 
2.8 
3.0 

3.0 
2.8 
2.6 
2.8 
3.2 

3.3 
3.4 
3.4 
3.5 
3.7 

4.0 
4.0 
4.0 
4.0 
3.8 

3.7 

2!o 

L9 

L5 

L4 
L4 

L4 
L4 

L3 
L3 
LI 
LO 
.0 

.8 
.7 
.6 
.4 
.4 

.4 
.4 
.4 
.6 
.6 

.6 
.7 
.7 
.8 
.8 

.0 
LO 
LI 

1:? 

LI 

LI 

LO 

.9 

.8 

0.9 
.9 
.9 
LO 
LI 

LI 
L2 
L3 
1  4 
L6 

L6 
L7 
L7 
L8 
L9 

2.1* 
2.2 
2.4 
2.2 
2.2 

2.2 
2.1 
2.1 
2.0 
2.0 

L9 
L9 
L9 
L8 
L8 
L7 

L8 
L8 
L9 
L9 
L8 

L8 
L8 
L9 
1  9 
L9 

L9 
L8 
L8 
L8 
L7 

■■**L7* 
L7 
1  7 
L6 

L2 
LI 
LI 
L2 
L2 

L2 
L3 
L4 
L4 
L4 

L4 

2          

1.4 

3 

L4 

4            

1.3 

5 

L3 

A            

7 

&2 

*'*4.*7* 

4.7 
4.3 

4.0 
3.8 
3.4 
2.8 
2.6 

2.4 
2.0 
L6 
L3 
LI 

LO 
LO 
LI 
LI 
LI 

LI 
L2 
L4 
L4 
L2 
LI 

8 

9 

10 

7.8 

LI 

11 

12 

13 

14. 

LO 

15 

4.9 

LI 

16 

1.0 
.9 
.9 
.9 

1.0 

LO 
1.0 
LO 
.0 
.7 

LI 
LI 
LI 
L2 
L4 
L9 

LI 

17 

LI 

18 

LO 

19 

20 

21      

22 

23      

24 

25 

28 

4.2 
4.6 
4.7 
6.0 
6.2 

27             

28 

3.4 

20      

30 

31    

Dailg  discharge,  %n  second-feet,  of  Missouri  River  at  Fort  Benton,  Mont,  for  191S, 


Day. 


Mar.       Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


2 

3 

4 

5 - 

6 

7        

8 

9 

10 

11      

12 

13        

14 

15 

16 

6,300 

17        

6,000 

18 

6,000 

19    

6,000 

20 

5,300 
6,300 

21     

22 

5,300 

23 

6,300 

24 

6,000 

25 

4,600 

26 

6,660 

27 

6,660 

28          

6,660 

29 

6,000 

30 

6,700 

81 

8,460 

10,000 
11,600 
12,100 
10,000 
11,200 

10,400 
10,400 
11.200 
12,100 
13,000 

13,000 
12,100 
11,200 
12,100 
14,000 

14,600 
15,000 
16,000 
15.500 
16,500 

18,000 
18,000 
18,000 
18,000 
17,000 

16,500 
15,800 
15,000 
16,000 
15,000 


43,900 


41,100 


22,900 


19,000 
20.600 
21,800 
23.600 
24,700 


21,800 
21,800 
19,600 

1^,000 
17,000 
16,000 
12,100 
11,200 

10,400 
8,800 
7,400 
6,360 
5,650 

6,300 
6,300 
6,650 
6,650 
6,660 

6,650 
6,000 
6,700 
6,700 
6,000 
5,650 


5,650 
5,660 
6,650 
6,660 
7,400 

7,750 
8,800 
8,450 
8,450 
8,100 

7,750 
7,050 
7,060 
7,050 
7,050 

7,060 
7,060 
7,050 
7,050 
6,700 

6,700 
6,700 
6,700 
6,700 
6,700 

7,050 
7,050 
7,050 
6,700 
6,700 
6,700 


6,350 
6,350 
5,650 
6.300 
6,000 

4,760 
4.500 
4,250 
3,750 
3,760 

3,750 
3,750 
3,750 
4.000 
4,250 

4,250 
4,500 
4,500 
4.750 
4,750 

5,000 
5,300 
6,650 
6,000 
5,650 

6,650 
5,650 
5,300 
5,000 
4,750 


6,000 
6,000 
5,000 
5,300 
5,650 

6,650 
6,000 
6,350 
6,700 
7,050 

7,400 
7,750 
7,750 
8,100 
8,450 

9,200 
9,600 
10,400 
9,600 
9,600 

9,600 
9,200 
9,200 
8,800 
8,800 

8,450 
8,450 
8,450 
8,100 
8,100 
7,750 


8,100 
8,100 
8,450 
8,450 
8,100 

8,100 
8.100 
8,450 
8.4£0 
8,450 

8,450 
8,100 
8,100 
8,100 
7,750 

7,750 
7,750 
7,750 
7,750 
7,050 

6,000 
6,650 
6,650 
6,000 
6,000 

6,000 
6,350 
6,700 
6,700 
6,700 


6,700 
6,700 
6,700 
6,360 
6.360 

.S.OOO 
4.500 
4,750 
5,000 
5,650 

4,750 
5,000 
5,000 
5,300 
5,650 

6,650 
5,650 
5.300 
5,000 
5,000 

4,760 
4,500 
4,500 
4,250 
4,250 

4,250 
4,500 
4,500 
4.500 
4,500 
4,500 


NoTX.— Daily  discharge  determined  from  a  ratine  curve,  which  is  fairly  well  defined  throughout.  Dis- 
charge estimated,  by  comparison  with  records  of  flow  at  Cascade  station,  as  follows:  Apr.  29to  May  10, 
16,000  second-feet;  May  U  to  14,  20,000  second-feet;  Mav  16  to  26,  21,000  second-feet;  May  27  to  31,  30,000 
seeond-feet;  June  1  to  6,  46,000  seoond-feet;  June  11  to  »,  40,000  second-feet;  June  21  to  25,  26,000  second- 
feet;  July  1  to  7, 23,000  seoond-feet 
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Monthly  discharge  of  Miuowri  River  at  Fort  Benton,  Mont.,  for  191S. 


Month. 


Discharge  in  seooDd-feet. 


iCaTitimnn-  Minimum.     Mean. 


Rmi-off 
(total  in 
acre-feet). 


AOOh 

nej. 


Maroh 

^:::;::: 

June 

July 

August 

September.. 

October 

November. . 
December.. 


8,450 
18,000 


4,500 
10,000 


8,800 
6,360 
10,400 
8,450 
6,700 


5,300 
5,650 
3,750 
5,000 
5,650 
4,250 


5,570 
13,900 
20,400 
35,800 
12,900 
7,000 
4,860 
7,760 
7,440 
5,130 


177,000 
827,000 
1,250,000 
2,130,000 
798,000 
430,000 
289,000 
477,000 
443,000 
315,000 


The  period . 


7,130,000 


NoTB.— See  footnote  to  table  of  daily  discharge. 

PASSAMABI  BIVBB  BASIN. 
PASSAMARI  RIVER*   NEAR  ALDER,  MONT. 

Location. — ^At  the  private  bridge  on  Lauterbach'6  ranch,  about  8  miles  south  of 

Alder,  Mont. 
BecordB  available.— -April  27, 1911,  to  December  31, 1913. 
Drainage  area. — ^About  540  square  miles. 
Gage. — Vertical  staff  spiked  to  bridge  pile  4  feet  from  right  bank. 
Control. — Slightly  shifting.    Bed  of  stream  below  the  gage  composed  of  gravel  and 

pebbles.    At  the  gage  the  water  is  deeper  and  the  material  of  the  bed  is  finer. 
Discharge  measurements. — At  low  and  ordinary  stages  made  by  wading  on  riffle 

at  control  200  feet  below  gage;  high-stage  measurements  made  from  downstream 

side  of  bridge. 
Winter  flow. — Affected  by  ice. 

Discharge  measurements  of  Passamari  River  near  Alder,  Mont,,  in  191S, 


Date. 

Hydrographer. 

he£El 

Dis- 

ClltffWL 

May    5 

June  21 

C.S.Heidcl 

Feet. 
4.  SO 
4.80 
4.fiO 
4.30 

8ec^L 
3U 

do 

117 

Aug.    9 

do 

aos 

Oct.    8 

do 

UN 

1  Called  Ruby  River  in  previous  reports. 
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DaUy  gage  height  infeety  of  Pasiomari  River  near  Aider,  Mont,,  for  191S. 
[Leo  Hadel,  observer.] 


Day. 

May. 

June. 

July. 

Ao«, 

Sept. 

Oct. 

Nov. 

Deo. 

1 

5.3 
5.3 
5.2 
5.1 
5.0 

4.95 
4.9 
4.85 
4.8 

4.8 

4.76 

4.7 

4.65 

4.6 

4.6 

4.5 

4.45 

4.4 

4.4 

4.4 

4.4 

4.5 
4.5 
4.5 
4.6 

4.7 
4.6 
4.6 
4.7 
4.9 
4.7 

4.6 
4.6 
4.6 
4.6 
4.6 

4.5 

4.45 

4.45 

4.45 

4.5 

4.45 

4.45 

4.45 

4.4 

4.4 

4.4 

4.4 

4.35 

4.3 

4.3 

4.2 
4.2 
4.2 
4.2 
4.1 

4.0 
4.0 
4.0 
3.9 
4.0 
4.1 

4.1 
4.1 
4.1 

4.1 
4.0 
4.1 
4.1 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.1 
4.1 
4.1 
4.2 

4.1 
4.1 
4.1 
4.1 
4.1 

......v. 



""4.2* 
4.2 

4.2 
4.2 
4.2 
4.2 
4.2 

4.2 
4.2 
4.2 
4.2 
4.2 
4.2 

4.2 

4.3 

4.25 

4.3 

4.3 

4.3 
4.3 
4.3 
4.2 
4,15 

4.15 
4.15 
4.15 
4.15 
4.15 

4.2 
4.2 
4.2 
4.2 
4.15 

4.1 
4.1 
4.1 
4.1 
4.1 

4.1 

4.1 
4.1 
4.1 
4.1 

4.1 

2 

4.1 

3 

4.1 

4 

4.1 

5 

4.5 

4.55 
4.7 
5.2 
6.5 

4.0 

« 

4.0 

7 

8 

9 

10 

11 

5.6 
5.5 
6.8 
6.4 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

4.8 
4.8 
5.0 
5.1 

6.1 
5.4 
5.5 
5.4 
6.4 

23 

24 

25.. 

26 

27 

28 

29 

30 

31 

Note.— No  observer  avaflable  May  15  to  June  21  and  Oct.  1  to  18. 

Daily  discharge,  in  second-feet,  ofPassamari  River  near  Alder ^  Mont.,  for  1913. 


Day. 

May. 

Jtme. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

490 
490 
456 
420 
385 

368 
350 
334 
317 
317 

300 
284 
269 
250 
249 
216 
200 
187 
184 
182 

180 
205 
204 
203 
231 

260 
'230 
230 
280 
325 
260 

230 
230 
230 
230 
230 

200 
188 
188 
188 
200 
188 
188 
188 
175 
176 

176 
175 
162 
150 
150 

127 
127 
127 
127 
105 

85 
85 
85 
65 
85 
105 

105 
105 
105 
105 
105 

105 
85 
105 
105 
85 

85 
85 
85 
85 
85 

85 
85 
85 
85 
85 

85 
105 
105 
105 
127 

105 
105 
105 
105 
105 

**"i92* 
192 

192 
192 
192 
192 
192 

192 
192 
192 
192 
192 
192 

192 
219 
206 
219 
219 

219 
219 
219 
192 
179 
179 
179 
179 
179 
179 
192 
192 
192 
192 
179 

166 
166 
166 
166 
166 

166 
166 
166 
166 
166 

166 

2 

166 

3 

166 

4 

166 

5 

277 

292 
340 
607 
616 
636 
662 
616 
726 
579 

141 

6 

141 

7 

8 

9 

10... 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

317 
317 
385 
420 

420 
630 
570 
630 
630 

23 

24 

25 

26 

27 

28 : 

29 

30 

31 

NoTK.— Disduffge  determined  from  three  fairly  well  defined  rating  curves  applicable  as  follows:  Jan.  1 
to  May  15  and  after  Oct  8,  June  21  to  July  10,  and  July  26  to  Sept.  30.  Indirect  method  for  shifting  chan- 
neli  used  July  11  to  25.   Discharge  estimated  Oct.  1  to  18  at  170  second-feet. 
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Monthly  discharge  ofPoisamari  River  near  Alder,  Mont.,  for  191S, 


Month. 


Discharse  in  seoond-lieet. 


ICvdnniin.  Ktnlmam.     Mean. 


Run-off  A«««_ 
(total  in  1^ 
acre-feet),  r*^' 


Jtine22-n30 

July 

August 

September 

October 

November 

December  1-6.. 


670 
490 
230 
127 


317 
180 
65 
85 


219 
166 


166 
141 


447 
285 
160 
97.1 
179 
186 
159 


The  period. 


7,980 
17,500 

9,840 

5,780 
11.000 
11,100 

1,890 


65,100 


BIGHOLE  BIVEB  BASIN. 

BIOHOLE   RIVER  NEAR  DEWEY,   MONT. 

Location. — In  sec.  36,  T.  1  N.,  R.  11  W.,  at  Young's  bridge,  4  miles  above  Dewey 
and  11  miles  above  Divide,  Mont.;  a  few  miles  below  the  mouth  of  Wise  River. 

Records  available. — September  15, 1911,  to  July  31,  1913,  when  station  was  discon- 
tinued. 

Drainage  area. — ^Not  measured. 

Oage. — Staff  fastened  to  southeast  piling  of  bridge  on  downstream  side.  This  gage 
was  washed  out  on  April  16,  1913,  and  on  May  2,  1913,  a  temporary  staff  gage  was 
installed  on  the  left  abutment  of  the  old  bridge.  The  temporary  gage  was  read 
May  2,  1913,  to  July  31,  1913. 

Control. — Rocky  and  clean;  nonshifting. 

Discharge  measurements. — Made  from  bridge. 

Winter  flow. — Affected  by  ice. 

Diversions. — ^Water  is  diverted  from  this  stream  for  irrigation. 

Begulation. — ^A  large  hydroelectric  power  plant  is  in  operation  about  8  miles  below 
the  station. 

The  following  discharge  measurement  was  made  by  C.  S.  Heidel: 
May  2, 1913:  Gage  height,  4.40  feet;  discharge,  1,430  second-feet. 
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Daily  gage  height^  in  feet,  and  discharge^  in  second-feet^  of  Bighole  River  near  Dewey ^ 

M<mLjorl91S, 

(W.  T.  Neal,  observer.] 


Mar. 

Apr. 

May. 

June. 

July. 

Day. 

he^t 

Dis. 
charge. 

heSR. 

Dis- 
charge. 

Oace 
height. 

Dis- 
chaige. 

hei^it 

Dis. 
charge. 

height. 

Dis- 
charge. 

1 

2.5 
2.5 
2.5 
2.5 
2.65 

2.0 
2.8 
2.8 
2.85 
3.0 

3.1 
3.4 
4.4 
4.9 
5.4 

350 
350 
360 
350 
370 

390 
470 
470 
492 
560 

606 

755 

1,440 

1,900 

2,460 

"**4.*4' 
4.6 
4.4 
4.2 

4.2 
4.6 
5.4 
6.2 
6.6 

6.8 
6.8 
6.8 
6.8 
6.6 

6.2 
6.2 
6.0 
5.6 
5.4 

5.6 
6.8 
6.0 
6.6 
7.0 

7.8 
8.2 
9.2 
9.8 
9.8 
9.4 

1,440 
1,440 
1,620 
1,440 
1,280 

1,280 
1,620 
2,460 
3,600 
4;  250 

4,590 
4,690 
4,590 
4,690 
4,250 

3,600 
3,600 
3,300 
2,740 
2,460 

2,740 
3,020 
3,300 
4,250 
4,950 

6,390 
7,110 
8,910 
9,990 
9,990 
9,270 

9.2 
9.0 
9.0 

8.8 
8.6 

8.6 
8.4 
8.4 
8.4 
8.4 

8.6 
9.4 
10.4 
9.6 
8.6 

8.7 

7.7 
7.4 

'*6.'6" 
6.0 
6.2 
6.2 

6.2 
6.8 
7.2 
6.8 
6.2 

8,910 
8,660 
8,660 
8,190 
71830 

7.830 
7,470 
7,470 
7,470 
7,470 

7,830 
9,270 
11,100 
9,630 
7,830 

7,110 
6,210 
6,670 
6,060 
4,480 

3,890 
3300 
3,300 
3,600 
3,600 

3,600 
4,690 
5,310 
4,590 
3,600 

**7.'6' 
6.8 

6.2 
6.2 
6.4 
6.2 
6.8 

6.4 
5.0 
5.0 

4.8 

4.7 

4.6 
4.6 
4.4 
4.4 
4.2 

4.2 
4.3 
4.4 

4.6 
4.6 

4.8 
4.9 
6.0 
4.8 
4.6 
4.6 

3,940 
4,280 
4,610 
4,950 
4,590 

3,600 
3,600 
3,920 
3,600 
3,020 

2,460 
2,000 
2,000 
1,810 
1,720 

1,620 
1,620 
1,440 
1,440 

2 

3 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

14 

2.3 
2.45 

2.25 

2.2 

2.3 

2.3 

2.3 

2.2 
2.3 
2.3 
2.2 
2.2 

2.2 

2.2 

2.3 

2.3 

2.45 

2.45 

280 
332 

265 
250 
280 
280 
280 

250 
280 
280 
250 
250 

250 
250 
280 
280 
332 
332 

15 

16 

17 

18 



19 

20 

1,280 
1,280 

21 

22 

1,360 
1,440 
1,620 
1,620 

1,810 
1.900 

23 

24 

25 

26 

27 

28 

2,000 
1,810 

29 

30 

1,620 

31         

1,620 

H 


Note.— Bridge  and  gage  destroyed  by  high  water  Apr.l6, 1913.  ^,    . 

found  that  the  oenoh  marks  had  beim  destrojred  by  a  construction  crew. 


On  ICay  2.  when  the  station  was  visited, 

_, Jtruction  crew.    A  temporary  staff  gage 

was  instaHed  on  the  left  abutment  of  the  old  bridge.  The  discharge  measurement  referred  to  this  gage 
plotted  3.25  feet  too  low  on  the  station  gage  height  scale.  The  channel  at  this  station  being  permanent, 
It  was  assumed  that  the  temporary  gage  read  3.25  feet  too  low,  and  all  readings  made  on  this  gage  have 
been  increased  by  that  amount  The  temporary  gage  was  read  May  2  to  July  31,  when  the  statfon  was 
discontinued.  Dafly  discharge  was  determined  from  the  rating  curve  for  1910  to  1912  which  was  well  de- 
fined for  thoee  years  and  for  1913  to  AprH  15  and  Cairly  well  defined  after  AprH  16,  on  account  of  the  method 
of  correcting  gage  heights. 

Monthly  discharge  of  Bighole  River  near  Dewey ^  Mont,  ^  for  1913, 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean, 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


March  14-31 
April  1-15.. 

llsy 

June 

July 


332 
2,460 
9,990 
11,100 
4,960 


250 

360 

1,280 

3,300 

1,280 


278 

754 

4,150 

6,440 

2,440 


9,930 

22,400 

255,000 

383,000 

160,000 


56971'— W8P  35e— 15 
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MUSKRAT  CREEK  NEAR  BOULDER,   MONT. 

Location.->In  sec.  6,  T.  6  N.,  R.  3  W.,  1,000  feet  above  Boulder  Nureery,  near 

Boulder,  Mont. 
BecordB  available.— April  27  to  December  31, 1913. 
Drainage  area.— Not  measured. 
Gtkge. — Staff  gage  listened  to  a  flume  2.5  feet  upstream  from  crest  of  weir.    Gage 

heights  give  the  head  on  the  weir. 
Control. — Flume. 
Discharge  measurements. — ^Flow  measured  by  a  sharp-crested  weir  4.85  feet  long 

with  end  contractions.    Discharge  computed  by  Francis  formula,  correcting  tor 

end  contractions  and  velocity  of  approach, 
^i^nter  flow.— Affected  by  ice. 

Begulation. — No  regulation  or  diversion  above  the  station. 
Accuracy. — Results  should  be  good. 

Daily  gage  height,  in  feet  y  of  Muskrat  Creek  near  Boulder,  MonL,/or  191S. 
[C.  O.  Haoaen,  observer.] 


Day. 


1. 
2. 
3, 
4. 
5. 

«. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

Mar. 

Apr. 

M»y. 

June. 

0.22 

0.18 

0.15 

0.13 

0.34 

1.22 

.22 

.17 

.14 

.13 

.32 

1.22 

.22 

.17 

.14 

.13 

.33 

1.22 

.22 

.17 

.15 

.13 

.30 

1.20 

.21 

.17 

.14 

.16 

.31 

1.02 

.21 

.17 

.14 

.15 

.33 

.99 

.21 

.17 

.14 

.16 

.42 

.97 

.21 

.16 

.15 

.16 

.50 

.98 

.20 

.15 

.16 

.18 

.68 

.98 

.20 

.16 

.16 

.23 

.66 

.96 

.20 

.15 

.14 

.30 

.62 

1.48 

.20 

.15 

.14 

.34 

.52 

1.10 

.20 

.16 

.14 

.38 

.51 

1.08 

.20 

.16 

.14 

.33 

.46 

.98 

.20 

.16 

.14 

.36 

.44 

.94 

.20 

.16 

.15 

.32 

.42 

.81 

.20 

.15 

.15 

.38 

.40 

.19 

.15 

.14 

.41 

.42 

.75 

.19 

.15 

.14 

.44 

.42 

.76 

.19 

.15 

.14 

.42 

.43 

.72 

.19 

.15 

.14 

.43 

.41 

.66 

.18 

.15 

.14 

.46 

.66 

.18 

.15 

.14 

.55 

.64 

.18 

.15 

.13 

.71 

.65 

.18 

.15 

.13 

.30 

.77 

.76 

.18 

.15 

.13 

.32 

1.01 

.82 

.18 

.15 

.13 

.38 

1.28 

.76 

.18 

.15 

.14 

.42 

1.42 

.65 

.18 

.14 

.35 

1.38 

.62 

.18 

.^ 

.14 

.32 

1.24 

.63 

.18 

.16 

1.22 

July. 


0.63 
.71 
.66 


Aug. 


.50 
.47 
.44 
.44 
.42 

.43 
.40 
.40 
.90 


.40 
.46 
.42 
.40 


.50 
.40 
.42 
.41 

.40 

.38 


Sept. 


0.36 
.30 
.35 
.34 
.33 

.32 
.32 
.34 
.36 
.36 

.36 
.34 
.33 
.32 
.31 

.30 
.20 
.28 
.27 
.26 

.25 
.25 
.24 
.23 
.23 

.22 
.22 
.22 
.23 
.22 
.22 


Oet 


0.22 
.22 
.21 
.21 
.30 

.30 
.30 
.20 
.20 
.19 

.18 
.16 
.18 
.18 
.18 

.18 
.18 
.18 
.20 
.21 

.20 
.20 
.22 
.34 
.27 

.27 
.26 
.26 
.26 
.25 


.21 

.a 


.24 
.27 
.M 
.40 

.9 
.36 
.SS 

.a 
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Daily  ditchoffge^  in  second-feety  of  Muakrat  Creek  near  Boulder,  Mont.,  for  1913, 


Day. 

Jan, 

Feb. 

Mar. 

Apr. 

icy. 

June. 

July. 

Aug. 

Sept 

Oct. 

1 

1.6 
1.6 
1.6 
1.6 
1.5 

1.5 
1.5 
1.5 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.3 
1.3 
1.3 

1.3 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

1.0 
.9 
.0 

1.0 
.0 

.0 
.0 
1.0 
1.0 
1.0 

.9 
.9 
.0 
.9 
.9 

•  1.0 

1.0 

.9 

.9 

.9 

.9 
.9 
.9 
.8 
.8 

.8 
.8 
.9 
.9 
.9 
1.0 

0.8 
.8 
.8 
.8 

1.0 

1.0 
1.0 
1.0 
1.2 
1.8 

2.6 
3.2 
3.8 
3.0 
3.5 

2.9 
3.8 
4.3 
4.8 
4.5 

4.6 
4.1 
3.6 
3.1 
2.6 

2.9 
3.8 
4.5 
3.4 
2.9 

3.2 
2.9 
3.0 
2.6 
2.8 

3.0 
4.5 
5.9 
8.4 
9.0 

8.2 
6.3 
6.1 
5.2 
4.8 

4.5 
4.1 
4.5 
4.5 
4.6 

4.3 
5.2 
6.8 
10.0 
11.3 

16.6 
23.5 
27.4 
26.2 
22.4 
21.8 

21.8 
21.8 
21.8 
21.3 
16.9 

16.2 
15.7 
16.9 
15.9 
15.5 

29.2 

18.8 
18.3 
15.9 
15.0 

12.1 
11.4 
10.8 
11.1 
10.2 

9.0 
9.0 
8.6 
8.8 
11.1 

12.3 
11.1 
8.8 
8.2 
8.4 

8.4 
10.0 
9.0 
8.6 
8.2 

7.6 
7.2 
6.8 
6.6 
6.6 

6.9 
5.4 
4.8 
4.8 
4.6 

4.6 
4.1 
4.1 
4.0 
3.8 

4.1 
6.2 
4.5 
4.1 
3.8 

7.0 
5.2 
4.5 
4.3 
4.1 
3.8 

3.5 
3.5 
3.4 
3.2 
3.0 

2.9 
2.9 
3.2 
3.5 
3.6 

3.5 
3.2 
3.0 
2.9 
2.8 

2.6 
2.5 
2.4 
2.2 
2.1 

2.0 
2.0 
1.9 
1.8 
1.8 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.5 
1.6 
1.4 

1.4 
1.4 
1.4 
1.4 
1.3 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.4 
1.6 

1.4 
1.4 
1.6 
1.9 
2.2 

2.2 
2.1 
2.1 
2.1 
2.0 

1.9 

2 

1.0 

3 

1.9 

4 

1.6 

5 

1.4 

6 

1.9 

7 

2.2 

g 

3.2 

g    

4.1 

10 

4.1 

11 

3.8 

12 

3.6 

13 

3.4 

14 

3.0 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Discharge  detennined  from  a  rating  table  computed  from  Francis's  formula,  correcting  for  end 
contractions  and  velocity  of  approach;  unoertafaity  as  to  the  velocity  of  approach  reduces  the  aocuTMy. 

Monthly  discharge  of  Mushrat  Creek  near  Boulder ,  Monty  for  1913, 


Month. 


Dischaige  in  eeoond-feet. 


Maximum.  Minimum.     Mean. 


Run-ofT 
(total  in 
acre-feet). 


Accu- 
racy. 


January... 
February., 
March.... 

Ap 


SS?: 


Jane. 

July 

August 

September.... 
October  1-14.. 


1.6 

1.2 

1.0 

4.8 

27.4 

20.2 

10.0 

3.6 

2.2 

4.1 


1.2 
1.0 
.8 
.8 
2.6 
8.2 
3.8 
1.6 
1.2 
1.4 


1.36 
1.03 
.91 
2.74 
8.83 
14.4 
6.66 
2.55 
1.53 
2.71 


83.6 
57.2 
56.0 

163 

643 

867 

348 

167 
91.0 
76.2 


The  period. 


2,430 


Note.— Accuracy  for  January,  February,  and  March  reduced  on  account  of  the  possibility  of  ice  being 
present. 

MADISON  BIVBB  BASDT. 
BfADISON  BIVEB  NEAB  TELLOWSTONE,   MONT. 

I«oeation. — In  sec.  5,  T.  14  S.,  R.  6  W.  Montana  meridian,  at  Riverside  soldier 
station  in  the  Yellowstone  National  Park,  at  the  crossing  of  the  stage  road  about 
4  miles  east  of  Yellowstone,  Mont. 

Records  available.-^une  16  to  December  31, 1913. 

I>rai2ia^e  area. — 410  square  miles  (measured  on  topographic  sheets). 
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SURFACE  Water  supply,  1913,  part  vi. 


Oage. — Vertical  etafif  gage  with  bronze  eectioiiB,  braced  to  pine  tree  on  left  bank 

about  100  yards  north  of  the  road  to  west  boundary  of  the  park.    Almost  directly 

opposite  the  soldier  station. 
Oonto)l. — Probably  fairly  permanent.    Bottom  rough;  grass  and  weeds  may  become 

troublesome  in  summer  time.    One  channel  at  all  stages. 
Discharge  measurementa.— Made  by  wading  at  most  stages;  athig^  stages  could 

be  made  from  footbridge  250  feet  upstream. 
Winter  flow. — Discharge  relation  apparently  little  affected  by  ice. 
Oooperation. — Gage-height  records  and  transportation  within  the  park  furnished  by 

the  Yellowstone  National  Park  authorities. 

Discharge  rMostwements  of  Madison  River  near  YeUowstone,  Mont.,  in  191S. 


Data. 

Hydrognpher. 

Gace 
heiht. 

^Dti- 
dungs. 

June  16 

0.  C.  Baldwin 

FtH, 
3.06 
1.86 
1.56 
1.54 

1.2S 

23 

do 

'S 

Sept.   8 
15 

R  C.  Pierce 

«BI 

do 

665 

DttUy  gage  heightf  in  feet,  of  Madison  River  near  Yeliotostone,  Mont. ,  for  J913, 
[Bohen  and  Rowe,  oba«rT«fs.) 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct 

Not. 

Dec 

1 

1.85 
1.86 
1.0 
1.86 
1.85 

1.85 
1.7 
1.65 
1.65 
1.7 

1.7 
1.7 
1.65 
1.6 
1.6 

1.6 
1.6 
1.55 
1.55 
1.56 

1.55 

1.8 

1.8 

1.85 

2.2 

1.9 

1.85 

1.96 

2.1 

2.4 

2.1 

1.9 
L86 
1.75 
1.7 
1.7 

1.7 

1.7 

1.65 

1.7 

1.7 

1.65 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.55 
1.55 
1.55 

1.56 
1.55 
1.55 
1.55 
1.55 
1.6 

1.55 
1.6 
1.65 
1.65 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.65 

1.6 

1.6 

1.6 

L55 
1.55 
1.55 
1.55 
1.5 

1.5 
1.5 
1.5 
1.5 
1.55 

1.6 
1.6 
1.65 
1.65 
1.7 

1.7 
1.65 
1.65 
1.6 
1.6 

1.6 
1.56 
1.55 
1.55 
1.6 

1.6 
1.55 
L55 
1.55 
1.56 

1.55 
1.55 
1.6 
1.6 
1.6 
1.55 

1.56 
1.56 
1.6 
1.6 
1.65 

1.6 
1.6 
1.55 
1.55 
1.56 

L6 
L6 
1.6 
1.6 
L6 

L56 
1.55 
1.56 
L6 
1.6 

1.6 
1.6 
1.65 
1.65 
L5 

L5 

L5 

1.55 

1.55 

1.65 

LS 

2 

LS 

3 

L5 

4 

L5 

5 

LIS 

6 

1.4i 

7 

L4i 

8 

1.4i 

9 

L4S 

10 

L45 

11 

1.45 

12 

1  45 

13 

L45 

14 

1.45 

15 

1.41 

16 

2.05 
2.05 
2.0 
2.0 
1.95 

1.0 
1.86 
1.86 
1.85 
1.0 

1.9 
1.9 
1.9 
1.86 
1.9 

1.41 

17 

L45 

18 

1.41 

19 

1.45 

20 

1.41 

21 

1.4 

22 

L45 

23 

1.45 

24 

L45 

25 

1.41 

26 

1.4 

27 

1.4 

28 

1.4 

29 

1.4 

30 

1.4 

31 

1.4 
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DaUy  dUeharge,  in  Hoond-feet,  of  Madison  River  near  YdUnpsUme,  Mont,,  for  191S. 


D*y. 


June. 


July. 


Aog. 


Sept 


Oct 


Nov. 


Dea 


1. 
2. 

a. 

4.. 

6.. 

6.. 

7.. 
8.. 
9.. 
10., 

11.. 
13.. 
13.. 
14.. 
15.. 


1«. 
17. 
18. 
19. 
».. 

21.. 
23.. 
23.. 
24.. 


28. 
27. 
28. 
20. 
30. 
31. 


1,180 
1,180 
1,130 
1,130 
1,080 

1,020 
974 
974 
974 

1,020 

1,020 
1,020 
1,020 
974 
1,020 


974 
974 
1,020 
974 
974 

974 
823 

775 
775 


775 
727 
727 

727 
727 
681 
681 
681 

681 
922 
922 
974 
1,350 

1,020 
974 
1,080 
1,240 
1,570 
1,240 


1,020 
974 
872 
823 
823 

823 
823 
775 
823 


775 
727 
727 
727 
727 

727 
727 
727 
727 
727 

727 
727 
681 
681 
681 

681 
681 
681 
681 
681 
727 


681 
727 
775 
775 
727 

727 
727 
727 
727 
727 

727 
727 
727 
727 
727 

681 


775 
727 
727 
727 

681 
681 
681 
681 
635 


636 
636 
636 

635 
681 

727 
727 
775 
775 
823 


775 
775 
727 
727 

727 
681 
681 
681 
727 

727 
681 
681 
681 
681 

681 
681 
727 
727 
727 
681 


681 
681 
727 
727 
775 

727 
727 
681 
681 
681 

727 
727 
727 
727 
727 

681 
681 
681 
727 
727 

727 
727 
681 
681 
635 

635 
635 
681 
681 
681 


686 

635 
635 
590 

590 
690 
590 
590 
590 

690 
590 
590 
590 
590 

590 
590 
590 
590 
590 

546 
590 
590 
590 
590 

546 
546 
546 
546 
546 
546 


Note.— Disdiarge  doUnniiMd  from  a  nting  curve  fairly  well  defined  for  observed  range  of  stage. 
Monthly  discharge  of  Madison  River  near  YellowsUmey  Mont.  ^  for  191S. 


Mooth. 


Discharge  in  second-feet. 


Ufaxi'nii'n.  Minimum.     Mean, 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


June  16-30.. 

July 

August 

September.. 

October 

November.. 
December.. 


1,180 
1,570 
1,020 
776 
823 
775 
635 


974 
681 
681 
635 
635 
635 
546 


1,060 
917 
769 
704 
711 
609 
586 


31,200 
56,400 
46,700 
41,900 
43,700 
41,600 
36,000 


The  period. 


298,000 


GIBBON  BIVEB  NEAB  YELLOWSTONE,   MONT. 

Location.— In  sec.  6,  T.  14  S.,  R.  8  E.  Montana  meridian,  at  the  Wylie  Gibbon 
lunch  station  in  Yellowstone  National  Park,  about  2  miles  below  Gibbon  Falls. 

BecoTds  available.— June  22  to  December  31, 1913. 

Drainage  area.— 117  square  miles  (measured  on  topographic  sheets). 

Oage. — Original  gage  a  vertical  staff  on  the  downstream  abutment  of  highway  bridge 
was  removed  August  29  during  construction  of  a  new  bridge.  Temporary  gage 
read  until  September  14,  when  a  new  vertical  staff  was  installed  on  the  left  bank 
about  40  feet  below  original  site. 
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SURFACE  WATER  SUPPLY,  1913,  PART  VI. 


Control. — Compoeed  of  gravel,  which  may  ehilt  at  times.    One  channel  at  all  stages. 

Discharge  measurexnents. — Made  by  wading. 

Cooperation. — Gage  heights  are  furnished  by  employees  of  the  Wylie  Co.  during  the 

tourist  season  and  by  soldiers  stationed  in  the  park  during  the  winter.    Tnn^* 

portation  is  furnished  by  the  park  authorities. 

Discharge  measurements  of  Gtblxm  River  near  Yellowstone ,  Mont,,  in  191 S, 


Date. 

nydrographer. 

A 

Db- 
cturge. 

Jane  22 

O.C.Baldwin 

FeeL 

02.90 
1.74 
1.70 

a^u^ 

Sept.   8 
14 

R.C.PIeroe 

121 

do 

US 

a  Old  gage  which  bean  no  determined  relation  to  new  gagd  need  after  Aug.  30. 

Daily  gage  height,  in  feet,  o/Oibbon  River  near  Ydlowstone,  Mont.,  for  191S, 
[Vetter  and  Hood,  obeervers.] 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

D.y. 

June. 

July. 

Aug. 

8ept. 

Oct. 

Nov. 

Dec. 

1 

2.9 

3.06 

3.0 

2.9 

2.8 

2.8 

2.7 

2.66 

2.6 

2.65 

2.65 
2.6 
2.6 
2.6 
2.55 

2.8 
2.7 

*2.'7" 
2.6 

2.6 

i'e*' 

2.6 
2.6 
2.5 
2.6 
2.6 

t 
1 

,,....1 

2.6 
2.6 
2.6 
2.6 
2.6 

2.65 

2.75 

2.6 

2.7 

2.75 

2.8 

2.76 

2.85 

3.1 

3.6 

3.1 

2.45 

2.45 

2.45 

2.4 

2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.36 
2.4 

1.65 

2.... 

1.7 

1 

17.... 

1.6 

3 

18... .1 

LS5 

4 

19....' 

6.... 

1.65 

20 

1.7 

0 

1.7 

21.... 

7... 

22.... 
23.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29-... 
30...- 
31 

2.9 
2.9 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
2.96 

8.... 

1.6 

1.5 

9-... 

1.8 

10 

11 

1.56 

12.... 

1.7 

LS 

13 

14 

15 

L76 

1.65 

1.7 

Note.— Oage  heights  June  22  to  Aug.  29  read  on  original  gage.    Readings  Aug.  31  to  Doc  31  have  been 
reduced  to  datum  of  new  gage  installed  Sept.  14. 

Daily  discharge,  in  second-feet,  of  Gibbon  River  near  Yellowstone,  Mont.,  for  191S. 


Day. 

June. 

July. 

Aug. 

Day. 

June. 

July. 

Aug. 

Day. 

June. 

July. 

Aof. 

253 
294 
280 
253 
227 

227 

201 

188 
176 
188 

227 
201 
201 
201 
176 

176 
176 
176 
176 
176 

11 

188 

176 
176 
176 
164 

152 
152 
162 
152 
176 

176 
176 
152 
152 
162 

141 
141 
141 
130 
130 

21 

188 
314 
176 
301 
314 

227 
314 
310 
306 
454 
306 

130 

12 

22 

233 
253 
280 
280 

280 
280 
280 
280 
366 

130 

3.. 

13 

23 

lao 

14 

24 

130 

15 

35 

130 

16 

26 

130 

17 

27 

130 

8 

18 

38 

130 

9              .     . 

19 

29 

130 

10 

20 

ao 

lis 

31 

135 

Note.— Discharge  June  22  to  Aug.  31  computed  from  a  section  of  rating  curve  constrncted  for  the  rnn 
of  gage  heights  ft-om  three  current-meter  measurements.  Rans e  was  not  great,  so  the  results  should  be 
fainy  accurate.    Measurements  connected  with  new  gage  insuracient  to  warrant  discharge  estimates. 
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MontUy  discharge  of  Oibbon  River  near  Yellowstone,  Mont,,  for  191S. 
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Month. 


Discharge  in  seoond-feet. 


Meui. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


June  23-30. 

July 

August 


280 
454 
227 


253 
152 
120 


272 
216 
156 


4,860 
13,300 
9,530 


Note.— MontMv  estimates  S^t.  1  to  Dec.  31  not  prepared,  as  the  section  of  the  stream  at  the  new  gage 


has  not  been  raU 


aAIiliATIN  BIVEB  BASIN. 


WEST  OALLATIK  BIVEB  NEAB  SALESYILLB^   MONT. 

Location. — On  highway  bridge  4  miles  above  SalesvUle,  Mont.,  just  below  mouth  of 
canyon.    Above  the  station  Spanish  Creek  is  the  most  important  tributary. 

BecordB  available.— July  18,  1895^  to  December  31,  1905;  August  9,  1910,  to  July 
31, 1913,  when  station  was  discontinued. 

Drainage  area. — 860  square  miles. 

Gkige. — Standard  chain,  boxed  and  fastened  near  middle  of  bridge  on  upstream  side. 

ControL — Bed  of  stream  is  of  gravel  and  small  bowlders;  will  not  shift. 

Diacharge  measurementa. — ^Made  from  lower  side  of  the  highway  bridge. 

DiveraionB. — Irrigation  is  practiced  extensively  on  this  stream,  and  practically  the 
entire  low-water  flow  of  the  river  is  appropriated. 

DaUy  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  West  CkUlatin  River  near  Sales- 

vilU,  Mont., for  1913, 

[C.  L.  Crew,  obaerver.l 


April. 

May. 

June. 

July. 

Day. 

Oase 
height 

Dis- 
charge. 

Gage 
height 

Dis- 
charge. 

Oaffe 
hei^t 

Dis- 
charge. 

Gaffe 
height 

Di». 
charge. 

1.,                 

3.0 
3.0 
2.0 
3.3 
3.2 

3.1 
3.2 
3.3 
3.2 
3.4 

3.4 
3.4 
3.5 
3.6 
3.5 

3.6 
3.7 
3.6 
3.7 
3.6 

3.5 
3.6 
3.5 
3.4 
3.4 

3.4 
8.5 
3.9 
3.9 
4.1 

335 
335 
295 
425 
425 

380 
425 
475 
425 
530 

530 
530 
590 
655 
590 

655 
726 
655 
725 
655 

590 
655 
590 
530 
630 

530 
590 
880 
880 
1,060 

3.9 
3.7 
3.5 
3.6 
3.6 

3.6 
3.9 
4.3 
4.6 
4.9 

5.0 
4.9 
4.9 
4.7 
4.5 

4.3 
4.3 
4.2 
4.6 
4.5 

3.9 
4.6 
5.2 
6.1 
6.4 

6.4 

7.1 
7.8 
7.6 
7.5 
7.4 

880 
725 
590 
655 
655 

655 

880 

1,240 

1,570 

1,960 

2,100 
1,960 
1,960 
1,700 
1,450 

1.240 
1,240 
1,140 
1,450 
1,450 

880 
1,570 
2,400 
3,880 
4,420 

4,420 
5,680 
6,940 
6,580 
6,400 
6,220 

7.4 
7.3 
7.3 
7.3 
7.2 

7.1 
7.0 
6.8 
6.9 
6.9 

6.6 
6.6 
6.6 
6.3 
6.3 

6.2 
6.0 
6.1 
5.9 
5.5 

5.5 
6.5 
5.4 
5.5 
5.5 

5.4 
5.8 
5.8 
5.6 
5.4 

6,220 
6,040 
6,040 
6,040 
5,860 

5,680 
5,500 
5,140 
5,320 
5,320 

4,780 
4,780 
4,780 
4,240 
4,240 

4,060 
3,700 
3,880 
3,520 
2,850 

2,850 
2,850 
2,700 
2,850 
2,850 

2,700 
3,350 
3.350 
3,010 
2,700 

5.3 
5.2 
5.2 
5.2 
5.0 

5.0 
4.9 

4.8 
4.8 
4.8 

4.6 
4.6 
4.5 
4.3 
4.3 

4.2 
4.0 
4.0 
3.9 
3.0 

4.2 
4.2 
4.1 
4.3 
4.2 

4.1 
4.1 
4.1 
4.5 
4.5 

2,550 

2 

3^400 

3.               

2,400 

4                                  ...» 

2,400 
2,100 

6..             

6 

3,100 

7 

1,960 

8 

1,830 

9 

1,830 

10..               

1,830 

11 

1,570 

12.                      

1,570 

13 

1,450 
1,240 

14  .                 

15 

1,240 
1,140 

16 

17 

965 

18 

965 

19 

880 

20 

880 

21..             

1,140 

22 

1,140 

23 

1,060 

24 

1,240 

26 

1,140 

26..*. 

1,060 

27 

1,060 

28 

1,060 

29 

1,450 
1,450 

30 

31 

1,450 

Note.— No  discharge  measurements  made  in  1913.    Discharge  determined  from  rating  curve  for 
1912,  which  was  fairly  well  defined  for  that  year  but  uncertain  for  1913. 
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40  SUKFACE   WATER  SUPPLY,  1913,  PART  VI. 

Monthly  discharge  of  Wat  Gallatin  River  mar  SaUsvUle,  Monty  for  1913, 


Discharge  in  seoond-feet. 


Muriimiin.  Iflnimnm.      Mean. 


Rim-off 
(total  in 
acre-feet). 


Aocn- 
racj. 


June.. 
July.. 


1,000 
0,M0 

o,2ao 

2,660 


2d5 

690 

2,700 

880 


573 
2,420 
4,240 
1,500 


84,100 
149,000 
252,000 

93»200 


CBOW  CBBEX  BASIN. 


CROW  CREEK  NEAR  TOWNSEND,   MONT. 

Location.— In  the  SE.  {  sec.  5,  T.  6  N.,  R.  1 W.,  near  the  Eagle  Creek  ranger  station, 

about  1,000  feet  above  the  mouth  of  Eagle  Creek,  and  about  10  milee  west  of 

Townsend. 
BecordB  available. — January  5, 1912,  to  December  31, 1913  (fragmentary). 
Drainage  area. — 33  square  miles. 
Gage. — Vertical  staff. 

Control. — Gravel,  irregular,  and  possibly  shifting. 
Discharge  measurenxenta. — Made  by  wading  near  the  gage. 
IX^ter  flow.— Affected  by  ice. 
DiTeraion. — ^Above  this  point  water  has  been  used  and  is  used  for  placer  mining; 

below  this  point  the  entire  flow  during  the  summer  is  used  for  placer  work  and 

irrigation. 

No  discharge  measurements  were  made  during  1913. 

DaUy  gage  height  ^  in  feet  y  of  Crow  Creek  near  Tovmundy  Mont. ,  for  191S, 
[Charles  Laisou,  obserrer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept, 

1 

1.7 

16 

1.4 

2   .  ... 

17 

3 

1.7 

18 

1.6 

4 

1.4 

19 

1.7 

1 

6 

2.0 

1.6 

20 

1 

0 

21 

1.7 

1    ■■ 

7 

1.6 

22 

1 

g 

2.0 

23 

1.7 
1.7 

9 

1.8 

1.6 
1.0 

'"i.*6 

24 

10 

26 

2.8 

3.6 
4.6 

11  

2.6 

26 

12 

27 

. 

13   ... 

2.1 

1.9 

28 

1.6 




14 

1.6 

1.6 

29 

1.5; 

16 

30 

1 

31 

1 

1 

1 

t    1 
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SUBFACE  WATER  SUPPLY,  1913,  PAKT  VI.  41 

DEBP  OBEEK  BASIN. 
DEEP  CREEK  NEAR  TOWNSEND,   MONT. 

liocation. — In  sec.  29,  T.  7  N.,  R.  4  E.,  unmirveyed,  12  miles  east  of  Townsend, 
directly  back  of  the  ranger  station  in  the  canyon  of  Deep  Greek,  approximately 
10  miles  above  the  confluence  with  the  Missouri  River. 

BecordB  aTailable.--Gage  heights,  October  9, 1910,  to  December  31, 1913  (fragmen- 
tary). 

Drainage  area. — 89  square  miles. 

Ckige. — Vertical  staff. 

Control. — Small  rock;  probably  permanent. 

Discharge  meaaurenienta. — MsAe  by  wading. 

Winter  flow. — ^Affected  by  ice. 

DiTersion. — Small  quantities  of  water  are  diverted  for  irrigation  on  small  flats  above 
the  gage.  Below  the  gage  nearly  the  entire  flow  is  diverted  or  will  eventually 
be  diverted,  for  irrigation  on  the  land  adjoining  this  creek  and  Missouri  River. 

No  discharge  measurements  were  made  during  1913. 

Daily  gage  height,  in  feet ,  of  Deep  Creek  near  Townsend,  Mont,,  for  1913, 
[Evaos  and  Bradeen,  observers,] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.3 
1.3 
1.2 
1.2 

1.96 
2.0 
1.85 

1.35 

1.48 

1.40 

1.4 

1.35 

1.40 
1.38 
1.35 
1.35 
1.32 

1.30 

1.3 

1.3 

1.3 

1.2 

1.2 
1.2 
1.2 
1.15 
1.1 

1.1 

1.15 

1.1 

1.06 

1.1 

1.1 

1.1 

1.1 

1.15 

1.12 

1.10 

1.1 
1.1 
1.1 
1.1 
1.05 

1.06 
1.05 
1.05 
1.06 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

.9 
.9 
.9 
.9 

0.8 

.8 
.8 

0.8 

.8 

0.8 

.8 
.8 

.8 
.8 
.8 

2 

0.7 

3  

4 

6 

.8 
.8 
.8 

.8 
.8 

"".'75* 
.76 

.85 

.85 
.85 
.85 
.8 
.8 

.85 
.9 
.9 
.9 

.7 

6 

1.7 
1.7 

"i.h" 

1.6 

1.7 

1.7 

1.65 

1.6 

1.6 

1.55 

1.55 

1.60 

1.52 

1.50 

1.5 

1.45 

1.45 

1.5 

*"i.'4  " 
1.4 
1.4 

.7 

7 

1.2 
1.3 
1.4 
1.5 

8 

.7 

9 

10 

.8 
.8 

11 

12 

0.9 
1.2 
1.6 
1.6 

1.3 

::::;::: 

13 

.8 
.8 
.8 

.8 
.8 
.8 

14 

15 

16 

17 

.75 
.75 
.75 
.75 

.76 

.8 

.8 

.8 

.8 

.8 
.8 

18 

19 

1.6 
1,5 

1.5 

20 

.8 

.8 
.8 

21 

22 

23 

24 

2.1 
2.0 

2.1 

2.45 

2.5 

2.3 

2.05 

2.0 

.8 

.8 

.8 

.8 
.8 

25 

26 

27 

1.4 
1.4 
1.4 
1.3 

.76 

28 

29 

.8 
.8 
.8 

.8 
.8 

30 

.8 
.8 

31 

Note.— Sufficient  discharge  measurements  have  not  been  obtained  to  define  a  rating  curve. 
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42  SURFACE  WATEB  SUPPLY,  1913,  PABT  VI. 

PBICKLY  PBAB  OBBBK  BASIN. 
PRICKLY  PEAR  CREEK  NEAR  CLANCY,   MONT. 

Location.— In  sec.  34,  T.  9  N.,  R.  3  W.,  at  private  wagon  bridge  back  of  the  landi 
buildings  on  the  Stafford  ranch,  about  1  mile  below  Clancy  and  just  below  the 
mouth  of  Lump  Gulch  Creek.  This  station  was  established  to  take  the  place  of 
the  one  previously  maintained  about  a  mile  below.  The  same  amount  of  water 
passes  both  stations. 

Becoxda  available.— July  15,  1908,  to  June  30, 1909  (old  site);  July  12, 1910,  to 
December  31, 1913  (present  site). 

Drainage  area.— Not  measured. 

Qage. — Staff,  nailed  to  bridge  abutment,  rig^t  bank,  on  downstream  side. 

Discharge  meaBurements.— Made  from  the  wagon  bridge  or  by  wading. 

IX^ter  flow. — Ice  is  common  in  extreme  cold  weather. 

Dhrendona. — Few  diversions  above  station,  but  entire  summer  flow  is  appropriated 
and  used  for  irrigation  below  station. 

Ducharge  meamrements  of  Prickly  Pear  Creek  near  Clancy ,  MonL,  in  191S. 


Date. 

Hydrographer. 

hSgR. 

Db- 
enlarge. 

Mar.  31 

R.R.  Randall 

Feet, 
1.67 
2.31 
1.05 

Sec-fL 
68 

May  13 

8^t.l7 

C.  8.  Heklel 

151 

J.M.Ray 

2S 

Daily  gage  height^  infect,  of  Prickly  Pear  Creek  near  Clancy,  Mont.,  for  191S. 
[J.  J.  Naab,  Jr.,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aog. 

S^t. 

Oct. 

Nov. 

D«. 

1             

1.8 

1.8 

1.06 

1.8 

1.75 

1.7 

1.85 

2.06 

2.0 

2.2 

2.25 

2.15 

2.2 

2.15 

2.1 

2.1 

2.1 

2.1 

2.16 

2.1 

2.2 

2.26 

2.25 

2.3 

2.45 

2.7 

3.0 

2.95 

3.06 

2.8 

2.7 

2.6 

2.6 

2.4 

2.45 

2.35 

2.16 

2.2 

2.15 

2.06 

2.05 

3.6 
3.75 
3.7 
2.6 
2.36 

2.26 
2.26 
2.26 
2.25 
2.2 

2.05 

2.05 

2.06 

2.1 

2.06 

2.25 
2.4 
2.4 
2.06 
2.0 

2.16 
2.35 
3.16 
2.06 
2.0 

1.9 

1.76 

1.7 

1.7 

1.55 

1.6 
1.4 
1.4 
1.3 
1.3 

1.3 
1.3 
1.2 
1.2 
1.1 

1.16 

1.1 

1.16 

1.16 

1.2 

1.65 

1.6 

1.5 

1.4 

1.6 

1.45 

1.3 
1.3 
1.3 
1.3 
1.3 

1.26 
1.25 
1.35 
1.45 
1.46 

1.45 

1.45 

1.25 

1.2 

1.2 

1.2 
1.2 
1.2 
1.1 
1.15 

1.1 
1.1 
1.1 
1.0 
1.1 

1.1 
1.1 
1.1 
1.0 
1.1 
1.1 

1.0 
1.05 
1.05 
1.05 
1.05 

1.1 

1.05 

1.05 

1.05 

1.05 

1.1 

1.05 

1.05 

1.05 

1.06 

1.1 
1.05 
1.05 
.96 
.95 

.05 
1.1 
1.15 
1.2 
1.2S 

1.26 
1.26 
1.25 
1.25 
1.25 

1.25 
1.26 
1.15 
1.25 
1.^ 

1.25 
1.35 
1.35 
1.35 
1.35 

1.3 

1.45 

1.45 

1.45 

1.45 

1.35 
1.26 
1.25 
1.26 
1.25 

1.35 

1.35 

1.3 

1.4 

1.45 

1.3 

1.35 

1.35 

1.36 

1.3 

1.25 

1.7 

1.55 

1.5 

1.45 

1.35 

1.35 
1.25 
1.25 
1.25 
1.25 

1.25 

1.25 

1.6 

1.35 

1.35 

1.3 
1.3 
1.3 
1.25 
1.15 

1.06 

1.1 

1.15 

1.25 

1.25 

1.25 
1.3 
1.3 
1.25 
1.25 

1.3S 

2 

8 

4 

5 

5 

2.15 
2.26 

7 

8 

9 

10    

11     

1.65 

12 

13 

2.05 
1.96 
2.0 

1.8 

1.86 

2.0 

1.85 

2.0 

2.06 

1.7 

2.15 

2.05 

1.05 

1.95 
2.06 
2.16 
2.0 
1.8 

14 

16 

16 

17 

18 

19 

20 



21 

•J2 

23 

24 

25 

26 

27 

28 

29 

30 

31 
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PBIOKLY  P£AE  CHEEK  BA8IK.  4d 

Daihf  di»(harge,  in  Beeond-feet,  ofPriekly  Pear  Creek  near  Clancy ^  Mont, ,  for  191S. 


Day. 

Apr. 

liay. 

Jane. 

July. 

Aug. 

8i»pt. 

Oct. 

Nov. 

D«c. 

J 

72 
72 
80 
72 
67 

62 
78 
105 
102 
130 

140 
128 
137 
130 
123 

123 
123 
123 
130 
123 

137 
145 
145 
153 
179 

227 
293 
282 
306 
248 
227 

207 
188 
170 
1T9 
162 

130 
137 
130 
116 
116 

420 
238 
227 
207 
162 

145 
145 
145 
145 
187 

116 
116 
116 
123 
116 

145 
170 
170 
116 
110 

130 
162 
130 
116 
110 

07 
80 
75 
75 
60 

65 
47 
47 
40 
40 

40 
40 
33 
33 
27 

80 
27 
30 
30 
33 

70 
55 

65 
47 
65 
61 

40 
40 
40 
40 
40 

36 
36 
44 
51 
51 

51 
51 
36 
33 
33 

33 
33 
33 
27 
30 

27 
27 
27 
21 
27 

27 
27 
27 
21 
27 
27 

21 
24 
24 
24 
24 

27 
24 
24 
24 
24 

27 
24 
24 
24 
24 

27 
24 
24 
18 
18 

18 
27 
30 
33 
36 

36 
36 
36 
36 
36 

36 
36 
30 
36 
36 

36 
44 
44 
44 
44 

40 
51 
51 
51 
51 

44 

36 
36 
36 
36 

44 
44 

40 
47 
51 

40 
44 
44 
44 

40 
36 

75 
60 
55 
51 
44 

44 

36 
36 
36 
36 

36 
36 
65 
44 
44 

40 
40 
40 
36 
30 

24 

27 
30 
36 
36 

36 
40 
40 
36 
36 

36 

2 

3:::;::::::::;;::;:::;:;:::; 

4 

5 

6 

130 
112 
M 
76 

58 

80 
102 
80 
95 

72 
78 
05 
78 
05 

102 
62 
115 
102 
80 

80 
108 
115 
95 
72 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17^ 

18 

19 



20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

.... 

Non.— Discharge  determined  as  follows:  Apr.  6  to  Mar  7,  from  a  poorly  defined  rating  curve;  May  8  to 
12,  by  Indirect  method  for  shifting  channels;  May  13  to  vtc.  1,  fh>m  a  poorly  defined  rating  curve;  Apr.  1 
to  b,  estimated  at  90  seoond-lSBet;  Apr.  8  to  10  and  Apr.  12,  interpolated;  June  bi  and  13,  estimated frooi 
the  floir  at  East  Helena. 

Monthly  discharge  of  Prickly  Pear  Creek  near  Clancy ^  Mont.,  for  1913, 


Month. 

Discharge  in  seoond-feet. 

Run-off 
(total  in 
acre-fset).. 

Accu- 

Maximum. 

Mfaiimum. 

Mean. 

racy. 

Jannary          r .  - 

•21 

025 

a35 
02.1 

144 

160 
62.3 
34.3 
26.6 
41.7 
40.8 

«30 

1,290 
1,390 
2,150 
6  480 
8,850 
9,520 
3830 
2,110 
1,580 
2,560 
2,430 
1,840 

D. 

Febmarv.V 

D. 

jgJ2~^ 

D. 

Anrll         

C. 

jSS^:::::::::v.::::::::::::::::.:::::: 

306 
420 
162 
51 
36 
51 
75 

62 
110 
27 
21 
18 
30 
24 

C. 

June             .    ,.-Tr,-r-t T 

C. 

Jaly       

C. 

August            ....................................... 

C. 

C. 

October     

C. 

November 

C. 

D^cqiqI)^ 

D. 

The  vear 

420 

50.5 

43,000 

a  Estimated. 
PRICKLY  PEAB  CREEK   AT  EAST  HELENA,  MONT. 

Location.-— In  the  NE.  i  sec.  36,  T.  10  N.,  R.  3  E.,  at  the  point  where  the  Northern 
Pacific  Railway  creeses  the  stream  at  East  Helena,  Mont.  The  only  impdrtant 
tributaries  entering  Prickly  Pear  Creek  above  the  station  are  McClellanand 
Lump  Gulch  creeks;  TenmUe  and  Silver  creeks  come  in  below. 

Becordfl  available.— July  18, 1908,  to  July  31,  1913,  when  station  was  discontinued. 

Drainage  area.— Not  measured. 
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SUBFAOB  WATER  SUPPLY,  1913,  PABT  VI. 


Oage. — Stafif  fekstened  to  piling  on  the  Northern  Pacific  Railway  bridge;  datom 

unchanged. 
OontroL — Rocky,  clean,  and  nonshifdng. 
Discharge  measurements. — ^Made  from  a  hi^way  bridge  near  the  railway  bridge 

or  by  wading  just  below  the  gage. 
Diversions. — All  the  normal  flow  of  Prickly  Pear  Creek  is  used  for  irrigation,  the 

greater  part  of  the  water  being  diverted  below  the  station. 
Aceuracy. — ^The  bed  of  the  stream  is  so  extremely  roug^  that  discharge  measuremente 

are  difficult,  even  in  low  water.    Fair  results  have,  however,  been  obtained. 

DMiarge  fMtuuremenU  of  Prieklif  Pear  Creek  at  Bait  Helena,  Mont.,  in  191S. 


Dmte. 

Hydrogiapher. 

iMl^t. 

Di8- 

(flutfjSe. 

Date. 

.a 

Feb.  20 

R.  R.  RandeQ 

•  LOO 
1.16 
1.1« 

51 
&2 

May  14 

Jane    4 
July  17 

Heidel  and  Walker..... 
J.M.Ray 

Fket, 
1.70 
1.80 
1.30 

Sec-fL 
187 

Apr.    2 
Apr.    I 

do 

do 

at 

do 

» 

«  Some  ioe  on  banks  at  gage. 

DaUy  gage  heighlf  in  feet,  and  diecharge,  in  Hocmd-Jeei,  of  Prickly  Pear  Creek  at  Eoti 

Helena,  Mont.Jor  191S. 

[R.  T.  Ray,  obeerrer.] 


Mar. 

AprIL 

May. 

Jane. 

Joly. 

Day. 

heigSt 

Dis- 
charge. 

nelgnt. 

Dis- 
charge. 

helfit 

Dis- 
charge. 

i^^t 

Dis- 
charge. 

hel^t 

Dfs- 

J 

LU 

1.2 

1.15 

1.3 

1.5 

1.5 
1.35 
•    1.8 
1.3 
1.35 

1.48 
1.50 
1.55 
1.60 
1.62 

1.45 

1.4 

1.4 

1.55 

1.35 

1.55 

1.55 

L4 

1.40 

1.38 

1.40 

1.5 

1.5 

1.4 

1.5 

50 
58 
50 
58 

126 

126 
80 

78 
78 
80 

121 
126 
141 
156 
162 

113 
100 
100 
141 
80 

141 
141 
100 
100 
96 

100 
126 
126 
100 
126 

1.35 

L4 

1.4 

1.40 

1.42 

1.40 
1.45 
1.55 
1.66 
1.7 

1.8 

1.7 

1.80 

1.68 

1.65 

1.6 

1.6 

1.65 

1.68 

1.66 

1.65 

L7 

1.75 

1.8 

1.9 

1.9 
2.1 
2.2 
2.1 
2.1 
2.0 

80 
100 
100 
100 
106 

100 
113 
141 
141 
188 

220 
188 
220 
182 
172 

156 
156 
172 
182 
172 

172 
188 
204 
220 
254 

258 
328 
366 

331 
334 
300 

1.95 

1.9 

1.85 

1.82 

1.80 

1.7 

1.65 

1.65 

1.6 

L6 

1.56 
2.4 

2.0 

1.88 

1.80 

1.75 

1.7 

1.7 

1.7 

1.65 

1.6 
1.6 
1.55 
1.55 
1.6 

L65 

1.8 

1.65 

1.62 

1.60 

286 
268 
254 
247 
240 

206 
188 
188 
172 
172 

156 
450 
810 
268 
240 

222 
206 
205 
206 
188 

172 
172 
156 
156 
172 

188 
240 
188 
179 
172 

1,6 

1.8 

U7 

1.70 

1.62 

1.60 

1.56 

1.5 

1.45 

1.42 

1.40 

l.S 

1.25 

1.25 

1.25 

1.25 

1.S 

1.3 

1.25 

1.25 

1.25 

1.3 

1.80 

1.28 

1.28 

1.45 

1.35 

1.3 

1.3 

l.S 

1.35 

IT! 

2 

MB 

3 

» 

4 

tt 

5 

in 

6 

m 

7 

Ul 

8 

141 

0 

m 

10 *. 

lis 

11 

112 

12 

tt 

13 

TS 

14 

T8 

15 

» 

16 

..  1.06 

44 
44 
87 

78 

17 

1.06 
1.0 

S 

18 

» 

19 

n 

20 

n 

21 

T8 

22 

^ 

23 

9b 

24 

U 

25 

U 

26 

IS 

27 

HD 

28 

1.2 
1.70 
1.68 
1.32 

68 

m 

182 
82 

9 

20 

» 

30 

ffi 

31            ... 

7S 

NoTC.— Discharge  determined  from  three  rating  corves,  ail  fairly  well  defined  below  nge  heltht  U 
feet, and appUcabte as  follows:  Mar.  16  to  29,  Mar.  30  to  May  24,  and  June  4  to  July  31.  For  thepiriod 
May  25  to  June  3,  the  indirect  method  for  shifting  channels  was  used.  Discharge  Mar.  1  to  15  ( 
at  30  second-ISet,  and  Mar.  10  to  to  27  at  45  sec^-feet. 
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MarUhfy  diacharge  ofPridtfy  Pear  Creek  at  East  Helena,  Mont.,  far  1913, 


Month. 


DiBoliarge  in  seoond-fwt. 


Mudmam.  Mlnlmtuii.     Mean* 


Run-off 
(total  in 
aore-feet). 


Aooa- 
raoy. 


January.... 
Fdmiary.. 
Mareh..... 

iSH:::::: 

June 

July 


190 
182 
3M 

450 
340 


50 
80 
156 

78 


•  25 

•  80 
48.7 

107 
102 
215 
114 


1,540 
1,670 
2,000 
6,370 
11,800 
12,800 
7.010 


The  period. 


44,200 


•  Estimated. 
LUMP  GULCH   CREEK  NEAR  CLANCY,   MONT. 

Location.— In  eec.  4,  T.  8  N.,  R.  3  W.,  at  the  ranch  of  Charles  Zaetrow,  I  mile  from 
Clancy,  15  miles  from  Helena,  and  half  a  mile  above  the  junction  of  the  creek 
wiUi  Prickly  Pear  Creek. 

Becords  available.— July  15, 1908,  to  July  31, 1913,  when  station  was  discontinued. 

Drainage  area. — Not  measured. 

Gage. — Staff,  on  left  bank  directly  south  of  observer's  house.  A  new  gage  was  set 
October  12,  1910,  at  the  original  site  but  at  a  datum  1  foot  lower  than  that  pre- 
viously used.    All  gage  heights  for  1910  were  reduced  to  new  datum. 

ControL — Sandy  and  shifting,  likely  to  be  blocked  by  drift. 

Diflchar^  measurements. — ^Made  by  wading. 

¥^ter  flow.— Affected  by  ice. 

Diversions. — ^The  water  of  Lump  Gulch  Creek  has  been  extensively  used  for  placer 
mining.  At  present  the  creek  furnishes  some  water  for  irrigation,  but  the  valley 
is  narrow  and  affords  but  little  irrigable  land.  The  normal  flow  of  the  stream  is 
appropriated. , 

Accuracy. — Data  not  entirely  satis^tory;  no  flood  records  have  been  obtained. 

Discharge  meatttrementa  of  Lump  OtUch  Creek  near  Clancy ,  Mont.,  in  191S, 


Date. 

hefbt. 

Dis- 
charge. 

Mar.  31 

R.  R.  RandeU 

Ftet. 
1.32 
1.60 

Sec'ft. 
12.5 

May  13 

C.  8.  Heidel 

40 

Digitized  by 


Google 


46 


SURFAOS  WATBB  SUPPLY,  1913,  PABT  VI. 


DaUy  gage  heighif  wfrntfanddMiarae,  in  tecond-feU^  of  Lump  Oukh  Creek  near  CUmqi, 


I<mt,yfar  191S, 
{Cbm.  Zastrow,  observer.) 


lUrah. 

ApriL 

May. 

June. 

July. 

D.y. 

i^t 

Dis- 
chaisei 

hJHk 

Dis- 
chaisei 

l^t 

Dis- 
chaisei 

Oan 
hei^it 

I>ifl. 
cfaarge. 

l^^t 

DU- 

1 ^ 

1.2 

1.1 

1.2 

1.2S 

1.2 

1.3 

1.4 

1.3 

1.25 

1.2 

1.25 

1.2 

1.8 

1.46 

1.35 

1.85 

1.4 

1.45 

1.8 

1.3 

1.4 

1.6 

1.4 

1.35 

1.4 

1.4 

1.66 

1.5 

1.45 

1.45 

7 

8.7 

7 

9 

7 

12 
18 
12 

9 

7 

9 

7 
12 
22 
14 

14 
18 
22 
12 
12 

18 
28 
18 
14 
18 

18 
88 

as 

22 
22 

1.4 
1.4 
1.4 
1.4 
1.45 

1.45 

1.45 

1.5 

1.5 

1.6 

1.6 

1.65 

1.7 

1.65 

1.6 

1.6 
1.6 
1.5 
1.6 
1.55 

1.65 

16 

1.6 

1.6 

1.65 

1.7 

1.9 

1.9 

1.8 

1.75 

1.7 

18 
18 
18 
18 
22 

22 
22 

26 
26 
26 

87 
44 
50 
44 
87 

26 
26 
26 
96 
82 

82 
87 
87 
87 
44 

50 
70 
79 
64 
67 
60 

1.65 

1.65 

1.6 

1.6 

L65 

1.4 

1.85 
1.85 
1.4 
1.0 

1.5 

1.4 

1.85 

1.8 

1.8 

1.3 

1.3 

1.85 

1.35 

1.35 

1.85 
1.85 
1.35 
1.35 
1.4 

1.4 

1.45 

1.45 

1.45 

1.45 

44 
44 

87 
87 
32 

18 
14 
14 
18 
70 

26 
18 
14 
12 
12 

12 
12 
14 
14 
14 

14 
14 
14 
14 
18 

18 
22 
22 
22 
22 

1.3 

1.3 

1.45 

1.35 

1.3 

1.3 

1.25 

1.2S 

1.2 

1.2 

1.15 

1.1 

1.06 

1.06 

1.0 

1.0 

1.05 

1.06 

.9 

.9 

.85 

.85 

.85 

.9 

.0 

.9 
.9 
.0 
.0 
.85 
.85 

u 

2 

D 

3 

8 

4 

11 

5 

13 

6 

12 

7::::::::::::::::::::::::::: 

8 

9 

10 

u 

12 

13 

14 

15 

10 

17 

Ig 

19 

ao 

21 

22 

23 

24 

26 

20 

27 

28 

29 

ao 

81 

1.32 

18 

Nob.— DiMharge  determined  from  a  r»tiiigoarvo  Ciiily  well  deOnad  beknr  608eoood-feet. 
Manthfy  diecharge  of  Lump  Ovkk  Creek  near  CUmey,  MonL,for  191S. 


Month. 

Diseharse  in  seooDd-feet. 

Run-off 
(total  in 
aore-fcet). 

Aeco- 

ICaxlmam. 

Mlnimtim. 

Mean. 

nej 

April 

32 
79 
79 
22 

3.7 
18 
12 
.2 

14.9 

36.5 

22.2 

4.02 

887 
3,240 
1,220 

284 

B, 

iSS:/....:. ::::.:;:::.:;: :...::::. 

B. 

June 

B. 

July 

B. 

The  period 

4.730 

TENMILB  GREEK  NEAR  HELENA,   MONT. 

Location.-^In  the  SW.  J  SE.  J  eec.  22,  T.  10  N.,  R.  4  W.,  opporite  the  BroiuiwiW 

Hotel,  near  Helena,  Mont. 
Beooxda  available.—July  8, 1908,  to  December  31, 1913. 
Drainage  area. — Not  measured. 
Oage. — Staff,  on  right  bank;  datum  unchanged. 
ChanneL — Shifta  somewhat  during  flood  stages. 
Diachar^  measurements.— Made  by  wading. 
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Winter  flow.— Affected  by  ice. 

I>iTerBio2i8.— Part  of  the  water  supply  for  the  city  of  Helena  is  taken  from  Tenmile 

Creek  above  the  station.    Two  irrigation  ditches  also  take  water  from  the  creek 

above  the  gage.    The  entire  low-water  flow  is  appropriated  and  used  before  it 

reaches  the  mouth  of  the  creek. 
Accuracy.— At  low  and  medium  stages  conditions  favor  accurate  detennination  of 

discharge. 

Discharge  measurements  of  Tenmile  Creek  near  Helena,  Mont,,  m  1913. 


Date. 

Hydrognpher. 

hd^t. 

Dis- 
charge. 

Date. 

be^EL 

Dis- 
charge. 

Jan.   17 

B.  E.  J<m68 

Feet, 

a  1.93 

01.83 

1.78 

3.37 

3.48 

6.8 
8.1 

157 

156 

May  26 

June    4 
July  17 
Oct.  29 
Nov.  29 

B.E.JoDflS 

Feet. 
4.00 
3.30 
2.06 
2.18 
1.0 

'^J' 

Feb.  20 

R.  R.  Randell 

R.R.  Randell 

146 

Apr.    2 
May  10 

do 

C.  8.  Heklel 

J.M.  Ray 

19.0 

do 

W.  A.  I^mb 

17.7 

14 

do 

6.0 

a  loe  present. 
Daily  gage  height,  in  feet,  of  Tenmile  Creek  near  Helena,  Mont.,  for  1913. 


Day. 


1.. 
2., 
3.. 
4.. 
6.. 

6.. 
7.. 
8.. 
0.. 
10.. 

11.. 
U.. 
13., 
14.. 
U., 

16.. 
17.. 
18.. 
19. 
30.. 

21.. 
22.. 
23. 
24.. 
26.. 

36. 
27., 
28. 
20. 
30. 
31.. 


Mar. 


1.97 
1.97 


Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1.92 

3.00 

3.8 

2.78 

1.7 

1.6 

1.7 

2.2 

1.79 

2.97 

3.65 

2.78 

1.6 

1.55 

1.75 

2.16 

i.n 

2.88 

3.4 

3.10 

1.6 

1.56 

1.75 

2.1 

1.82 

2.88 

3.26 

2.96 

1.6 

1.5 

1.8 

2.1 

1.87 

2.78 

3.2 

2.88 

1.56 

1.65 

1.86 

2.15 

1.87 

2.83 

3.10 

2.78 

1.6 

1.65 

1.86 

2.15 

1.97 

2.98 

2.98 

2.68 

1.6 

1.55 

2.0 

2.1 

1.92 

3.10 

2.98 

2.63 

1.66 

1.65 

2.06 

2.1 

1.87 

3.25 

2,98 

2.58 

2.0 

1.6 

2.06 

2.1 

1.92 

3.4 

2.78 

2.53 

1.96 

1.65 

2.0 

3.15 

2.02 

3.65 

2.88 

2.43 

2.0 

1.56 

1.95 

2.26 

2.27 

8.75 

4.20 

2.43 

1.9 

1.55 

2.1 

2.2 

2.32 

3.7 

3.55 

2.43 

1.9 

1.55 

2.3 

2.16 

2.47 

3.7 

3.4 

2.38 

1.8 

1.6 

2.2 

2.16 

2.67 

3.4 

3.15 

2.28 

1.65 

1.55 

2.2 

2.15 

2.67 

3.5 

3.2 

2.23 

1.7 

1.56 

2.1 

2.16 

2.67 

3.5 

3.2 

2.08 

1.6 

1.55 

2.0 

2.15 

2.77 

3.55 

3.15 

2.03 

1.6 

1.55 

2.0 

2.15 

2.97 

3.45 

3.15 

1.96 

1.6 

1.5 

2.06 

2.1 

2.97 

3.5 

3.0 

1.98 

1.55 

1.55 

2.1 

2.1 

3.20 

3.45 

2.90 

1.93 

1.55 

1.56 

2.15 

2.0 

3.25 

3.5 

2.83 

1.88 

1.55 

1.6 

2.15 

1.96 

3.15 

3.55 

2.78 

1.83 

1.65 

1.6 

2.2 

1.95 

2.93 

3.75 

2.73 

1,88 

1.55 

1.65 

2.2 

2.0 

2.02 

3.9 

2.73 

1.93 

1.5 

1.7 

2.55 

2.0 

2.97 

4.1 

2.83 

2.08 

1.56 

1.7 

2.4 

2.0 

3.20 

4.1 

3.10 

1.98 

1.65 

1.7 

2.3 

2.0 

3.16 

4.3 

2.76 

1.88 

1.6 

1.7 

2.25 

1.95 

3.1 

4.2 

2.78 

1.78 

1.66 

1.65 

3.2 

1.96 

3.0 

4.0 

2.78 

1.78 

1.6 

1.7 

2.2 

1.95 

3.8 

1.73 

1.6 

2.2 

Dee. 


2.0 
1.96 
1.86 
1.86 
1.86 

1.86 
1.86 
1.86 
1.86 
1.86 


1.86 
1.8 
1.86 
1.86 
1.86 

1.86 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.86 

1.86 
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Daily  discharge,  in  second-feet,  of  Tenmile  Creek  near  Helena,  M(mL,for  191S, 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dee. 

1 

13 
8.3 
7.8 
0.8 

U 

U 
16 
18 
11 
13 

18 
32 
36 
46 
61 

53 
61 
71 
93 
03 

126 
132 
118 

80 

87 

03 

125 
118 
110 
07 

07 
03 
83 
83 
72 

n 

06 
110 
132 
166 

201 
210 
210 
210 
156 

174 
174 
183 
165 
174 

165 
174 
183 
210 
248 

288 
288 
328 
306 
268 
228 

228 
188 
166 
132 
125 

110 
05 
06 
06 
72 

83 

308 
183 
156 
118 

125 
126 
118 
118 
07 

86 

n 

72 
67 
67 

77 
110 
70 
72 
72 

72 
72 
110 
02 
83 

72 
62 
68 
63 
40 

42 
42 
42 
30 
33 

30 
21 

18 

14 
13 
0.7 
12 
14 

21 

16 

13 
8.1 
8.1 
6.8 

6.0 
3.8 
8.8 
3.8 
3.0 

3.8 
3.8 
4.0 

16 

14 

16 

12 

12 
8.6 
4.0 

6.0 
3.8 
3.8 
3.8 
3.0 

2.8 
2.7 
2.7 
2.6 
1.8 

2.4 
2.2 
2.8 
3.6 
2.7 
2.5 

Z5 
1.8 
L8 
L2 

1.7 

L6 
1.6 
L6 
LO 
1.4 

L3 
1.8 
1.2 
.0 
1.1 

1.1 
1.1 
LO 
.7 
1.0 

.0 
1.2 
1.2 
1.7 
2.2 

2.2 
2.2 
Z2 
1.7 
2.2 



2.2 
2.0 
2.0 
8.6 

4.8 

4.8 
0.0 

U 

11 
0.0 

7.4 
14 

18^ 

18 

14 
0.0 
0.0 

11 

14 

16 
16 

18 
18 
38 

30 
24 

21 
18 
18 
18 

18 
16 
14 
14 
16 

19 
14 
14 
14 
16 

21 
18 
16 
16 
16 

16 
16 
16 
14 
14 

0.0 
7.4 
7.4 
0.0 
0.0 

0.0 
9.0 
7.4 
7.4 
7.4 

0.0 

2 

7.4 

3 

4.S 

4 

4.S 

6 

4.8 

0 

4wS 

7 

4.S 

8 

4.S 

9 

4.8 

10 

4.8 

11 

6.9 

12 

&9 

13 

6.9 

14 

6.9 

16 

6^9 

16 

4.S 

17 

3.« 

18 

4.S 

19 

4.» 

20 

4.$ 

21 

4.S 

22 

5l9 

23 

6.9 

24 

6.9 

25 

6.9 

26 

6l9 

27 

6.9 

28 

6.9 

20 

6l9 

30 

4.8 

31 

4.S 

Note.— Discharge  detenninued  from  two  faliiy  well  defined  rating  ounres  applicable  to  Aug.  20  and 
after  Sept.  21,  respectively.    Indirect  method  for  shifting  channels  used  Aug.  21  to  Sept.  20. 

Monthly  discharge  of  Tenmile  Creek  near  Helena,  Mont,,  for  191S. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


Rmnyfl 
(total  In 
acn-fBet). 


r^y. 


January 

February... 

March 

April 

May 

June 

July 

August 

September. 

October 

November.. 
December.. 


132 

328 

306 

110 

16 

2.6 

38 

21 

0.0 


7.8 

72 

67 
6w8 
1.8 
.7 
2.2 
7.4 
3.6 


•  8.0 
a6.0 
08.0 
6&0 
170 
116 
37.3 
6.34 
1.48 
14.0 
13.2 
6.44 


402 
333 

402 
3,500 
11,000 
6,900 
2,290 

328 
8&1 

861 

786 

334 


The  year. 


38.0 


27,400 


a  Estimated. 
NoTi.— Accuracy  for  October  Is  reduced  because  applicability  of  curve  b  uncertain. 

8EVENMILE  CREEK  AT  BIRDSEYE,  MONT. 

Location.~In  SW.  J  sec.  31,  T.  11 N.,  R.  4  W.,  at  Richard  Tobin'e  ranch,  one-fourth 

mile  from  Birdseye,  Mont. 
BecordB  available.— March  27,  1909,  to  July  31,  1913.    From  July  16,  1908,  to 

August  26,  1908,  a  station  was  maintained  on  this  stream  at  Dr.  Head's  ranch, 

near  Helena. 


Digitized  by 


Google 


PBIOKLY  PEAB  CBBEK  BASIN. 


49 


Drainage  area. — Not  measured. 

Oage.— Staff. 

ControL — Sandy  and  shifting. 

I>]acharge  zneaBurements. — Made  by  wading. 

"^I^ter  flow. — ^Affected  by  ice. 

I>iverBioii8. — Entire  flow  of  creek  is  appropriated  and  used  for  irrigation.  Some 
placer  mining  on  the  creek  above  station.  Water  is  stored  during  certain  parts 
of  the  day  and  released  at  others,  causing  rapid  fluctuations  in  stage. 

Discharge  measuremenU  ofSevenmUe  Creek  at  Birdseye^  Mont.,  in  1913, 


Data. 

GaRe 
height. 

Dis- 
charge. 

Apr.  10 
May  24 
June    4 

"W.  A.  T-itfn^ . 

Fed. 
2.38 
2.83 
Z51 

Sec-ft. 
1».7 

B.  E.  Jones. 

34 

R.  R.  Randell 

23.1 

DaSy  gage  height,  in  feet,  and  discharge ,  in  second-feet,  of  Se^fenmiU  Creek  at  Birdseye, 

Mont.,  for  19  IS. 

[R,  Tobin,  observer.] 


Mareh. 

April. 

May. 

June. 

July. 

Day. 

Oaee 
hei^t 

Dis- 
charge. 

A 

Difl. 
charge. 

Gase 
hei^t 

Dis- 
charge. 

Gagd 
hel^t 

Dis- 
charge. 

a 

Dis- 
ohargeu 

1 

2.38 
2.18 
2.03 
2.03 
2.08 

2.08 
2.03 
2.08 
2.13 
2.18 

2.18 
2.08 
2.08 
2.08 
2.18 

2.03 
2.06 
2.23 
2.38 
2.28 

2.38 
2.28 
2.38 
2.33 
2.38 

2.38 
2.28 
2.38 
2.33 
2.23 

19 
13 
9 
9 
10 

10 
9 
10 
12 
13 

13 
10 
10 
10 
13 

9 
10 
15 
19 
16 

19 
16 
19 
18 
19 

19 
16 
19 
18 
15 

2.28 
2.28 
2.28 
2.38 
2.38 

2.48 
2.38 
2.38 
2.33 
2.43 

2.38 
2.43 
2.48 
2.38 
2.48 

2.48 
2.43 
2.48 
2.48 
2.58 

2.53 
2.48 
2.48 
2.68 
2.83 

2.88 
2.78 
3.03 
2.98 
2.98 
2.88 

16 
16 
16 
19 
19 

22 
19 
19 
18 
21 

19 
21 
22 
19 
22 

22 
21 
22 
22 
25 

24 
22 
22 
29 
34 

36 
32 
41 
39 
39 
36 

2.78 
2.73 
2.58 
2.58 
2.66 

2.58 
2.48 
2.48 
2.58 
2.58 

2.63 
2.78 
2.88 
2.78 
2.78 

2.74 
3.98 
2.88 
2.88 
2.78 

2.88 
3.08 
3.08 
2.98 
2.98 

2.98 
2.98 
2.98 
2.78 
2.78 

32 
31 
25 
25 
28 

25 
22 
22 
25 
25 

29 
32 
36 
32 
32 

31 
39 
36 
36 
32 

36 
43 
43 
39 
39 

39 
39 
39 
32 
32 

2.78 
2.78 
2.73 
2.68 
2.63 

2.58 
2.48 
2.48 
2.48 
2.48 

2.48 
2.48 
2.48 
2.48 
2.48 

2.38 
2.38 
2.28 
2.28 
2.28 

2.18 
2.18 
2.18 
2.18 
2.18 

2.18 
2.18 
2.18 
2.18 
2.18 
2.18 

32 
32 
31 
29 

2 

3 

4 

6 

27 

6 

25 
22 
22 
22 
22 

22 
22 
22 
22 
22 

19 
19 
16 
16 
16 

13 
13 
13 
13 
13 

13 
13 
13 
13 
13 
13 

7 

8. 

0 

10 

11 

12 

13 

14 

2.78 
2.78 

2.78 
2.78 
2.78 
2.78 



15 

16 

17 

IS 

19 

20 

21 

22 

23. 

24 

26 

26 

27 

28. 

29 

4.98 
2.58 
2.33 

30 

31. 

Nora.— Oaxe  heights  lor  March  affected  b; 
Disdiarge  determined  from  a  fairly  weU 
probable  error  in  gage  height. 


ice. 


rating  curve.    Discharge  estimated  June  17  because  of 
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Monthly  discharge  ofSevenmUe  Creek  at  Bvrdseye^  Mont.,  for  191S. 


Month. 


Aprfl 
May. 
June. 
July. 


Dtocharge  In  seoond-feet. 


Maximum.  Hinimom.     Mean. 


13.9 
24.3 

32.5 
19.5 


Rmhoff 
(total  in 
acre-feet). 


827 
1,400 
1,930 
1,200 


Aoca- 


LITTLE  PRICKLY  PEAB  CBBEK  BA8IN. 
LITTLE  PRICKLY  PEAR  CREEK  NEAR  MARYSVILLE,  MONT. 

Looation. — At  highway  bridge  on  ranch  of  Casper  Traufer,  about  5  miles  west  and 

3  miles  north  of  Marysville,  Mont.;  about  one-fourth  mile  below  the  mouth  of 

Deadman  Creek. 
Becoxds  available.— April  12,  1913,  to  December  31,  1913,  at  present  site;  May  18, 

1909,  to  December,  1911,  at  station  formerly  maintained[above  mouth  of  Deadman 

Creek. 
Drainage  area.— Not  measured. 
Oage.— Staff.    From  April  12  to  May  23  gage  was  located  about  one-fourth  mile 

farther  upstream  at  a  different  datum,  but  where  flow  is  practically  the  same  as 

at  site  now  used.    Datum  unchanged  since  May  24, 1913. 
Control. — May  shift  during  high  water. 
Discharge  measarements. — Made  from  bridge  during  high  water  and  by  wading 

at  ordinary  stages. 
Winter  flow. — Affected  by  ice. 
Diversiona. — Many  small  ditches  take  water  from  the  stream,  practically  the  ^tire 

flow  being  appropriated . 

Discharge  measurements  of  Little  Prickly  Pear  Creek  near  MarysvUle,  Mont.,  in  191S. 


Date. 

Hydrographer. 

^%. 

Dis- 
charge. 

Date. 

h^S. 

Dis- 
dttife. 

Apr.  12 

May  24 

24 

27 

C.  8.  HekleL 

Ft€t. 

2.40 
3.98 
2.6 
3.06 

23 

a  186 

6208 

292 

June  20 
July   17 
Aug.  10 
Oct.     3 

R.  R.  RandeU 

Fed. 
2,14 
1.50 
1.27 
1.10 

14S 

do 

do 

do 

C.  8.  Heklel 

50 

do 

do 

3S 
liT 

o  This  is  the  water  flowing  in  regular  channel .  and  should  be  used  in  determining  daily  flow  up  to  May  B- 
b  This  is  the  total  dischaiige  referred  to  gage  datum  at  new  section,  which  is  used  for  aU  subsequent  nea- 
in^s. 
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DaUy  gage  height,  in  feet,  of  Little  Prickly  Pear  Creek  near  MarysvilUf  Mont. ,  for  1913, 

[Casper  Traofer,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aog. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

3.16 
3.00 
2.02 
2.06 
2.86 

2.82 

2.88 

3.00 

3.1 

3.2 

3.4 
3.6 
3.6 
3.6 
3.6 

3.5 

3.45 

3.5 

3.5 

3.46 

3.5 

3.6 
3.8 
2.6 

3.0 
3.1 
3.2 
3.1 
2.0 
2.8 

2.8 
2.7 
2.6 
2.6 
2.4 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.6 
2.6 
2.6 
2.5 

2.4 

2.35 

2.3 

2.2 

2.2 

2.16 

2.1 

2.06 

2.0 

2.0 

1.95 

2.0 

1.06 

1.0 

1.0 

1.0 
1.8 
1.8 
1.8 
1.76 

1.7 
1.7 
1.7 
1.65 
1-6 

1.6 
1.6 
1.6 
1.65 
1.6 

1.6 
1.6 

1.48 
1.50 
L42 

1.40 

1.'35 
1.36 
1.36 

1.86 

1.35 

1.3 

1.8 

1.3 

1.35 

1.36 

1.3 

1.3 

1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 

1.3 

1.25 

1.25 

1.25 

1.25 

1.26 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.16 

1.15 

1.15 

1.16 
1.16 
1.16 
1.16 
1.16 

1.15 
1  15 
1.15 
1.15 
1.1 

1.1 
1.1 
1.1 
LI 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.16 

1.16 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.16 

L16 

1.16 
1.15 
L16 
1.15 
1.15 

1.15 
1.15 
1.15 
1.15 
1.15 

1.15 
1.15 
1.15 
1.15 
1.15 

1.16 
1.16 
1.16 
1.15 
1.15 

1.15 

1.15 

1.16 

1.1 

1.1 

LI 

1.1 

1  I 

2 

1  06 

3 

1  06 

4 

1.06 

6 

L06 

LOS 
LOS 
1  05 

6 

7 

8 

9 

L05 
106 

L06 
L05 
L06 
106 
1  0 

10 

11 

12 

2.52 
2.65 
2.76 
2.80 

2.76 
2.82 
2.95 
2.10 
3.20 

3.25 
3.30 
3.20 
3.10 
3.00 

3.0U 
3.15 
3.20 
3.20 
3.16 

13 

14 

15 

16 

1.0 

17 

1  0 

18 

1  0 

19 

1  0 

20 

1.0 

21 

1.0 

22 

LO 
1.0 

23 

24 

1  0 

25 

LO 

28 

LO 

27 

1  0 

28 

LO 

29 

1  0 

30 

1.0 

31 

LO 

Note.— Oage  heights  Apr.  12  to  ICay  23  and  May  24  to  Dec.  31  read  at  stations  about  one-fourth  mile 
apart,  t>ut  with  practically  the  same  flow.    Oage  height  Apr.  19  probably  erroneous. 

DaUy  discharge,  in  second-feetf  of  Little  Prickly  Pear  Creek  near  MarysvilUf  Mont. ,  for 

1913. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

02 
77 
60 
72 
62 

69 
65 
77 
87 
97 

110 
141 
141 
141 
130 

130 
124 
130 
130 
124 

130 
141 
164 
212 
246 

280 
297 
315 
207 
263 
246 

246 
229 
212 
196 
180 

164 
164 
164 
164 
164 

164 
196 
212 
212 
196 

180 
172 
164 
148 
148 

140 
132 
124 
117 
117 

110 
117 
110 
102 
102 

102 

87 
87 
87 
80 

74 
74 
74 

68 
62 

62 
62 
62 
66 
50 

50 
50 
48 
50 
42 

40 
40 
40 
40 
40 

40 
40 
40 
36 
36 
36 

36 
36 
31 
31 
31 

36 
36 
31 
31 
31 

31 
31 
31 
31 
31 

31 
31 
26 
26 
26 

26 
26 
22 
22 
22 

22 
22 
22 

18 
18 
18 

18 
18 
18 
18 
18 

18 
18 
18 
18 
15 

15 
16 
15 
15 
16 

15 
16 
16 
15 
15 

15 
15 
15 
16 
18 

18 
15 
16 
15 
16 

16 
15 
16 

18 
18 

18 
18 
18 
18 
18 

18 
18 
18 
18 
18 

18 
18 
18 
18 
18 

18 
18 
18 
18 
18 

18 
18 
18 
16 
16 
16 

15 
16 
15 
15 
15 

15 
15 
16 
15 
15 

it 

16 
16 
15 

16 
16 
16 
15 
16 

16 
15 
15 
15 
16 

16 
16 
15 
15 
16 

16 

2             

12 

3 

12 

4           

12 

5  

12 

6 

12 

7       

12 

8  

12 

9        

12 

10 

12 

li            

12 

12 

34 
44 

52 
67 

52 
60 
72 

87 
97 

102 
108 
97 
87 
77 

77 
02 
97 
97 
92 

12 

13            

12 

14 

12 

15        

8 

16 

8 

17 

8 

18   

8 

19 

8 

20 

8 

21 

8 

22 

8 

23 

8 

24 

8 

25        

8 

26 

8 

27 

8 

28 

8 

29 

8 

30 

8 

31 

8 

Note.— Discharge  determined  as  follows:  Apr.  12  to  May  23,  from  a  fairly  well  defined  rating  curve; 
May  24  to  Dec.  31,  from  a  well-defined  rating  curve  change  due  to  change  in  position  of  gage  an4  not  to  a 
slilft  in  the  channel.   Discharge  estimated  Apr.  10  and  interpolated  May  26. 
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52  SUBFACB  WATER  SUPPLY,  1913,  PART  VI. 

Monthly  discharge  of  Little  Prickly  Pear  Creek  near  MarywUU,  Mont.  ^  for  191S. 


Month. 


Discbarge  in  seocnd-feet. 


Maximum.  Minimum.     Mean, 


Run-ofl 
(total  in 

aore-feet). 


Aoco* 
racy. 


April  12-30. 

May 

June 

July 

August 

September.. 

October 

November.. 
December.. 


The  period. 


108 
Z15 
246 
102 
36 
18 
18 
15 
15 


34 
60 
102 
36 
18 
15 
15 
15 
8 


77.9 

150 

162 
56.6 
27.8 
l&l 
17.4 
15.0 
0.9 


2,910 

9,220 

9,610 

3,480 

1,710 

958 

1,070 

803 

600 


I 


30,500 


LITTLE   PRICKLY   PEAR  CREEK   NEAR  CANYON   CREEK,   MONT. 

Locatioxi.>-In  sec.  9,  T.  12  N.,  R.  5  W.,  near  Canyon  Creek  post  office,  Moot. 
Principal  tributaries  above  the  station  are  Canyon,  Marsh,  Lost  Horse,  and  Dead- 
man  creeks. 

Becords  available.— April  1,  1909,  to  December  31,  1911;  April  12  to  December 
31,  1913. 

Drainage  area. — Not  measured. 

Oage.— Staff. 

Channel. — Permanent  at  ordinary  stages;  will  shift  at  flood  stages. 

Discharge  measurements.— Made  by  wading. 

Winter  flow. — Affected  by  ice. 

Diversions.— Many  small  ditches  take  water  from  this  stream  and  the  low-water  flow 
is  practically  all  appropriated. 

Discharge  measurement  of  Little  Prickly  Pear  Creek  near  Canyon  Creek,  Mont,,  in  J91S, 


Date. 

Hydrognpber. 

Gaee 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Qase 
hel^t. 

Dis- 

Apr.  12 

May  24 

27 

Judo  20 

C.S.Heidel 

Feet. 
3.00 
4.3 
4.6 
3.92 

8ec,-fl. 
110 
424 
553 
276 

July  17 
Aug.  19 
Oct.     3 

C.S.Heidel 

Ful. 
2.50 
2.20 
2.15 

^^^ 

do 

do 

R.  R.  Randell 

do 

do 

as 

. 
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Daily  gage  height,  in  feet,  of  Little  Prickly  Pear  Creek  near  Canyon  Creek,  Mont,,  for  1913, 

(W.  J.  Carbis,  observer.! 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

1 

3.6 
3.5 
3.4 
3.3 
3.2 

8.25 

3.3 

3.4 

3.5 

3.6 

8.7 
8.96 
4.0 
3.9 

'"3.3" 
3.4 
3.6 

3.8 
3.9 
4.1 
4.3 
4.4 

4.6 
4.6 
4.7 
4.8 
4.6 
4.5 

4.4 
4.3 
4.2 
4.1 
4.0 

8.85 

3.6 

3.6 

3.5 

3.6 

3.7 
4.4 
4.2 
4.1 
4.0 

3.9 

4.0 

3.95 

4.2 

4.0 

3.9 
3.8 
3,7 
3.6 
3.7 

3.8 
3.8 
3.7 
3.6 
3.6 

3.6 
3.5 
3.4 
3.3 
3.4 

3,4 
3.5 
3.4 
3.4 
3.3 

3.2 
8.2 
3.1 
3.0 
3.0 

2.9 
2.8 
2.8 
2.9 
2.8 

2.7 
2.6 
2.5 
2.4 
2.3 

2.8 
2.4 
2.5 
2.4 
2.3 
2.2 

2.2 

2.15 

2.1 

2.1 

2.05 

2.1 

2.1 

2.05 

2.1 

2.1 

2.1 
2.1 
2.1 
2.0 
2.05 

1.95 

2.1 

2.2 

2.2 

2.2 

2.2 
2.1 
2.1 
2.1 
2.1 

2.05 

2.05 

2.1 

2.1 

2.15 

2.1 
2.0 
2.0 
2.0 
2.0 

2.0 

2.1 

2.1 

2.15 

2.1 

2.15 

2.2 

2.2 

2.1 

2.1 

2.0 
2.0 
2.0 
2.0 
2.1 

2.1 
2.1 
2.2 
2.2 
2.2 

2.1 

2.1 

2.2 

2.25 

2.2 

2.1 

2.15 

2.15 

2.2 

2.2 

2.25 

2.3 

2.3 

2.3 

2.35 

2.3 
2.3 
2.2 
2.2 
Zl 

2.0. 

2.0 

2.1 

2.1 

2.0 

2.05 

2.0 

2.0 

2.1 

2.1 

2.15 

2.1 

2.2 

2.2 

2.1 

2.1 

2.2 

2.2 

2.25 

2.3 

2.3 

2.3 
2.4 
2.4 
2.5 
2.5 

2.4 
2.4 
2.3 
2.2 
2.2 

2.25 

2.2 

2.2 

2.1 

2.1 

2.2 

2.3 

2.3 

2.25 

2.2 

2.1 
2.1 
2.2 
2.1 
2.0 

2.0 

2 

2.0 

3 

2.0 

4 

2.1 

6 

2.1 

6 

2.16 

7 

2.1 

8 

2.2 

9 

2.2 

10 

2.2 

11 

2.2 

12 

8.0 
3.26 
3.4 
8.85 

3.4 

3.6 

3.6 

3.75 

3.85 

3.9 

3.9 

3.75 

3.65 

3.45 

3.4 

3.7 

3.6 

8.65 

3.55 

2.3 

13 

2.3 

14 

2.3 

15 

2.2 

16 

2.2 

17 

2.3 

18 

2.8 

19 

2.3 

20 

2.4 

21 

2.3 

22..., 

2.3 

23.... 

2.25 

24 

2.25 

25 

2.1 

26 

2.1 

27 

2.0 

28 

2.0 

29 

2.1 

30 

2.1 

31 

2.1 

Daily  discharge,  in  eeeondfeet,  of  Little  Prickly  Pear  Creek  near  Canyon  Creek,  Mont., 

for  1913. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

215 
195 
175 
158 
141 

180 
158 
175 
196 
215 

235 
296 
310 
285 
250 

220 
190 
158 
175 
215 

260 
285 
840 
415 
460 

510 
560 
610 
665 
560 
510 

460 
415 
375 
340 
310 

272 
215 
215 
196 
215 

235 
460 
375 
340 
310 

285 
310 
298 
375 
310 

285 
260 
235 
215 
235 

260 
260 
235 
215 
215 

215 
196 
175 
158 
175 

175 
195 
175 
175 
158 

141 
141 
125 
111 
111 

98 
86 
86 
96 
86 

74 
63 
53 
45 
37 

37 
45 
53 
45 
37 
30 

30 
26 
23 
23 
20 

23 
23 
20 
23 
23 

23 
23 
23 
17 
20 

15 
23 
30 
30 
30 

30 
23 
23 
23 
23 

20 
20 
23 
23 
26 
23 

23 
17 
17 
17 
17 

17 
23 
23 
26 
23 

26 
30 
30 
23 
23 

17 
17 
17 
17 
23 

23 
23 
30 
30 
30 

23 
23 
30 
34 
30 

23 
26 
26 
30 
30 

84 
37 
37 
37 
41 

37 
37 
30 
30 
23 

17 
17 
23 
23 
17 
20 
17 
17 
23 
23 

26 
23 
30 
30 
23 
23 

30 
30 
34 
37 
37 

37 
45 
45 
53 
53 

45 
45 
37 
30 
30 

34 
30 
30 
23 
23 

30 
37 
37 
34 
30 

23 
23 
30 
23 
17 

17 

2 

17 

3 

17 

4 

23 

5 

23 

6 

26 

7 

23 

8 

30 

9 

30 

10 

80 

11 

30 

12 

Ill 

150 
175 
166 

175 
195 
195 
148 
272 

285 
285 
248 
225 
186 

175 
235 
215 
205 
206 

37 

13 

37 

14 

37 

15 

30 

16 

30 

17 

37 

18 

37 

19 

37 

20....             

45 

21 

37 

22 

37 

23 

34 

24 

34 

25 *.':*":;■";:;.;.;: 

23 

28 

23 

27 

17 

28 ;;!!::'.:*;;; 

17 

29 

23 

» 

23 

11 ;; 

23 

Noti.—Diacharge  detennfaied  from  a  well-deflned  rating  curve.    Discharge  interpolated  May  15  to  17. 
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Monthly  discharge  of  Little  Prickly  Pear  Creek  near  Canyon  Creek,  Mont.,  for  191 S. 


Month. 


Diacharfe  in  seoond-feet. 


Mazimniii.  Minlmiiiii.     Mem. 


Run-off 
(total  in 
acre-feet). 


ktm- 
racy. 


^. 


13-30. 


June 

July 

August 

September. 
October.... 
November.. 
Deounber.. 


286 
665 
460 
215 
30 
34 
41 
53 
45 


111 
141 
195 
30 
15 
17 
17 
17 
17 


203 

300 

201 

110 
23.4 
23.4 
26.8 
33.7 
28.5 


7,660 
18,400 
17.300 
6.760 
1.440 
1,300 
1.660 
2,010 
1,760 


The  period. 


68,400 


NoTB.— Accuracy  for  July  reduced  because  hydrographer  and  observer  do  not  check  on  gage  reading. 

SUN  &IVBB  BASIN. 

ADJUDICATED  WATER  RIGHTS. 

Practically  the  entire  unappropriated  flow  of  Sun  River  and  its  tributaries  has  been 
filed  on  by  the  United  States  Reclamation  Service  for  the  irrigation  of  276,000  acres 
of  land  on  the  Sun  River  project .  Most  of  this  water  will  be  obtained  from  the  stoiage 
of  flood  waters. 

The  following  table  shows  the  adjudicated  water  rights  on  the  river  and  ita 

tributaries. 

Summary  of  appropriations  by  creeks. 

Second-feet. 

Sun  River  » 582.530 

Dry  Creek 30.450 

Rock  Camp  Creek 3. 375 

Simms  Creek 23.600 

North  Fork  of  Sun  River  » 203.395 

Richardson  Creek 1.250 

Francis  Creek 1. 875 

Buttolph  Creek 1. 000 

South  Fork  of  Sun  River 120.860 

Du  Bra  Creek 49.200 

Elk  Creek 18.740 

Hay  Coulee 1.000 

Frank  Goss  Creek 8. 340 

West  Creek 0.625 

Smith  Creek 64.260 

Ford  Creek 46.400 

Smith  Lake 6.250 

Duval  Creek 1.875 

I  Rights  belonging  to  United  States  Reclamation  Service  or  subsequent  to  United  States  Reelamatian 
Service  appropriations  on  Sun  River,  30.41  second-feet. 
<  Rights  subsequent  to  United  States  Reclamation  Service  appropriations  on  North  Fork  of  Sun  Riw 

12^S60QOd-fBet. 
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Seoond-feet. 

Willow  Creek  > 1 38. 300 

Breed  Creek 1.000 

Little  Willow  Creek 21.520 

Spring  Coulee 2.000 

Cutrock  Creek 0.660 

Barr  Creek 6.600 

Furman  Creek 3. 000 

Springs,  lakea,  and  coulees  tributary  to  Little  Willow 

Creek 7.580 

1,  245.  575 
Rights  belonging  to  United  States  Reclamation  Service  or 
subsequent  to  United  States  Reclamation  Service  appro- 
priations         44. 510 

Rights  prior  to  United  States  Reclamation  Service  appropria- 
tions   1,  201. 065 

NORTH  FORK  OF  SUN  RIVER  NEAR  AUGUSTA,  MONT. 

XKKMfction.— In  sec.  33,  T.  22  N.,  R.  7  W.,  near  the  Hennessy  Co.'s  ranch,  12  miles 
northwest  of  Augusta,  21  miles  southwest  of  Chouteau,  Mont. 

Records  available.— October  31, 1003,  to  December  31,  1913. 

I>raiziage  area. — Not  measured. 

Q-ag^e. — Chain . 

Control. — Permanent. 

I>ischai^e  measurements. — Made  from  cable. 

Winter  flow. — Affected  by  ice. 

inversions. — Water  diverted  below  station  for  irrigation  of  valley  lands;  no  diver- 
sions above  station. 

Accuracy. — Conditions  for  accurate  determination  of  dischaiige  excellent  except 
during  the  winter  months. 

Discharge  meatwrements  of  North  Fork  of  Sun  River  near  Atigiuta,  Mont.,  in  191 S. 


Date. 

Hydrograpber. 

Gftee 
beiglit. 

Dis- 
charge. 

Apr.  28 
June    1 

B.  E.  Jones 

Feft. 
2.41 
6.81 
3.37 
1.06 

Sec-ft. 
1,530 

...do 

7,900 

26 

do : 

2,7fi0 

Aug.  29 

do 

466 

1  Rights  belonging  to  United  States  Reclamation  Servioe  on  Willow  Creek,  2.10  seoond-feet. 
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SXmFACB  WaTBE  supply,  1913,  PABT  VI. 


Daily  gage  height,  in  feet,  of  North  Fork  of  Sun  River  near  Augueta,  Mont.,  for  191S, 

[Mn.  Norm  DanoAn,  obaervcr.) 


D.,. 

Jul. 

Ftb. 

lUr. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dk. 

1 

2 

.65 
.65 

'.55 
.55 

.'6 

0.6 
.55 

.65 

'.56 
.56 

.45 

0.4 
.85 
.8 
.8 
.4 

.35 

.25 

.2 

.2 

.8 

.3 

.25 

.25 

.25 

.85 

.8 
.8 
.8 
.8 
.4 

.8 
.85 
.35 
.85 
.4 

.4 
.4 
.4 

.45 
.55 
.5 

0.5 
.5 
.6 
.6 
.65 

.55 

.56 

.6 

.6 

.75 

.65 

.7 

.9 

1.2 

1.4 

1.6 

1.8 

1.9 

2.15 

2.3 

2.6 
2.6 
2.8 
2.1 
2.0 

XO 

2.1 

2.4 

2.15 

2.85 

2.25 

2.2 

2.15 

2.05 

2.0 

2.1 
2.15 
2.2 
2.8 

i6 

XO 
2.7 
2.8 
8.1 
8.2 

2.7 
2.6 
2.6 
2.5 
2.6 

2.7 
8.0 
8.0 
8.9 
4.6 

5.3 
6.3 
6.8 
6.6 
6.2 
6.2 

6.1 
6.8 
6.2 
5.9 
5.7 

5.4 
5.3 
5.8 
5.8 
5.3 

5.8 

5.2 
5.0 
4.9 
4.7 

4.6 
4.8 
4.2 
4.1 
3.8 

8.9 
8.7 
8.7 
8.6 
8.5 

8.4 

8.6 
8.5 
8.5 
8.4 

8.3 
8.2 
8.1 
8.0 
2.8 

X8 
2.7 
2.6 
2.6 
2.45 

2.6 
2.4 
2.8 
2.8 
X2 

2.25 
2.2 
2.06 
1.95 
1.95 

1.95 

1.9 

1.85 

1.8 

1.75 

1.8 

1.75 

1.75 

1.7 

1.7 

1.65 

1.6 

1.6 

1.55 

1.55 

1.5 

1.5 
1.45 
1.45 
1.45 
L4 

1.45 
L45 
1.4 
1.85 
1.4 

1.85 
.85 
1.35 
1.35 
1.35 

1.35 

1.8 

1.8 

1.25 

1.25 

1.25 

1.2 

1.15 

1.1 

1.06 

1.0 

0.95 
.96 
.95 

!85 
.86 

!85 

.85 
.85 

.85 
.85 
.85 
.8 
.8 

.85 
.8 
.8 
.8 
.86 

ass 

.85 
.85 
.9 
.8 

.8 
.8 

.8 
.8 
.8 

.8 

.9 
1.0 
1.1 
1.06 

1.0 
.96 

LO 
.9 
.9 

.9 

.9 

.9 

.95 

.96 

1.0 
1.0 
1.05 
1.05 
1.0 
.95 

1.0 
1.0 
1.0 
.9 
LO 

LO 
.96 
.96 
.9 
.9 

.98 
LO 
.96 
.9 
.9 

.95 

.95 

.96 

.9 

.9 

.85 

.8 

.85 

.8 

.8 

.85 

.8 
.8 
.8 
.85 

ad 

.8 

8 

4 

6 

6 

7 

8 

9 

.7 
.« 

.7 

.7 
.7 
.7 
.7 

10      

.61 

11 

.6 

12 

.8 

13 

.9 

14 

.8 

15 

.6 

1« 

.1 

17 

.1 

18 

.1 

19 

.8 

ao 

.5 

21 

.5 

22 

.5 

28 

.5 

24 

.6 

26 

.7 

26 

.7 

27 

.7 

28 

.75 

29 

.t 

80 

81 

.8S 
.8 

Note.— Gage  heists,  Feb.  8  to  8  and  Dec  24to  81,  distorted  by  foe. 
DaUy  dUcharge,  in  second  feet,  of  North  Fork  of  Sun  River  near  Augusta,  Mont, ,  for  J91S. 


Day. 


1. 
2. 
8. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
28. 
24. 
25. 

26. 
27. 
28 
39. 
30. 
31. 


Jan. 


210 
230 
230 
210 
260 

210 
210 
210 
210 
250 

210 
210 
210 
210 
250 

210 
190 
190 
170 
210 

170 
170 
170 
210 
800 

250 
250 
230 
210 
250 
210 


Feb. 


210 
190 


190 
230 

210 
210 
210 
210 
250 

210 
210 
190 
190 
210 

170 
170 
170 
170 
210 

150 
130 
130 


Mar. 


130 
115 
100 
100 
130 

90 
90 
80 
80 
100 

80 
90 
90 
90 
115 

100 
100 
100 
100 
130 

100 
115 
115 
115 
130 

130 
130 
130 
150 
190 
170 


Apr. 


170 
170 
210 
210 
230 

190 
190 
210 
210 
275 

230 
250 
350 
540 
680 

830 

990 

1,070 

1,300 

1,450 

1,660 
1,770 
1,450 
1,250 
1,160 

1,1G0 
1,250 
1,550 
1,300 
1,500 


May. 


1,400 
1,350 
1,300 
1,200 
1,160 

1,250 
1,300 
1,350 
1,450 
1,770 

1,770 
1,890 
2,010 
2,410 
2,550 
1,800 
1,770 
1,770 
1,660 
1,770 

1,800 
2,270 
3,170 
8,600 
5,060 

6,390 
8,830 
9,080 
9,830 
8,830 
8,830 


Jane. 


8,580 
9,080 
8,880 
8,080 
7,500 

6,870 
6,680 
6,680 
6,630 
6,630 

6,630 
6,390 
5,930 
5.710 
5,270 

4,850 
4,450 
4,2S0 
4,0(0 
3,510 

3,090 
3,340 
3.340 
3,170 
3,010 

2,850 
3,170 
8,010 
3.010 
2,850 


July. 


2,700 
2,550 
2,410 
2,270 
2,010 

2,ao 

1,880 
1,770 
1,770 
1,600 

i.no 

1,550 
1,450 
1,450 
1,360 

1,400 
1,350 
1,200 
1,120 
1,120 

1.120 

1,070 

1,030 

990 

950 

990 
950 
950 
910 
910 
870 


Aug. 


830 
830 
790 
790 
750 

750 
715 
715 
715 
680 

715 
715 
680 
645 
680 

645 
645 
645 
645 
645 

645 
610 
610 
575 
575 

575 
540 
505 
470 
440 
410 


BepL 


380 


350 
350 

850 
800 

825 
825 
300 

800 

325 
350 
350 
850 

350 
300 

300 
325 
325 

325 
825 
325 
300 
300 

825 
300 
300 
300 
325 


Oct. 


825 
825 
850 
800 

300 
300 
800 
800 
300 

aoo 

350 
410 
470 
440 

410 
380 
410 
350 
350 

350 
850 
850 


410 
410 
440 
440 
410 
380 


Nor. 


410 
410 
410 
350 
410 

410 


360 
350 

380 
410 
380 
350 
350 

380 
380 
380 
350 
850 

835 
800 
825 
800 

800 

325 
300 
300 
300 

825 


Dae. 


280 

210 
190 
190 


210 
210 
210 
190 
170 

170 

m 

170 


NoTB.~Diacharge  determined  from  a  weU-deflned  rating  curve.    Diacharge  Feb.  3  to  8  and  Dec.  34  to  31 
eatimated,  because  of  ice,  at  160  aecond-feet. 
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Monthly  ^teharffe  of  North  Fork  of  Sun  River  neat  AuguMta^  Monty  for  1913, 


Month. 

Discharfe  in  seoond-fett. 

Run-off 
(toUlln 
acre-feet). 

Aoco- 

^^yfn^n^. 

ICfailinom. 

Mean. 

raoy. 

IvBoary 

aoo 

25Q 
190 
1,770 
9,830 
9^080 
2,700 
830 

SS 
470 

410 

360 

170 

216 

186 

•      112 

794 

3,250 

6,270 

1,470 

661 

328 

364 

356 

206 

18,300 

10,300 

6,890 

47.200 

200,000 

314,000 

90,400 

40,000 

19,600 

22,400 

21.200 

12,700 

C. 

Pebrnary 

C. 

80 
170 
1,160 
2,850 
870 
410 
300 
300 
300 

C. 

April 

B. 

M&.:..;:::!;. :.:.:.:::::.:::::::. :.:::::::::.:::. 

B. 

June 

B. 

jttty.:::::;:;:::::::::::: ::::::::::::: ::::::::: 

A. 

A. 

BeDtAiiilMr 

A. 

Octdbtf 

A. 

NijivwnlMr. - 

A. 

Pwwnbfr ...  ... 

B. 

The  Y9U 

9,830 

80 

1,100 

798,000 

NoTC— Aooamey  for  Jannary,  Febniary,  and  March  reduced  because  of  possible  effect  of  ice:  accuracy 
for  AprO,  Mar,  and  June  reduced  on  account  of  there  being  but  one  reading  per  day.  When  the  snow  b 
goiDg  off  in  toe  mountains  this  does  not  represent  the  mean  flow.    The  renins  are  probably  low. 

SUN  BIVEB   AT  POBT   SHAW,   MONT. 

Loeation.— ^In  the  SW.  i  sec.  1,  T.  20  N.,  R.  2  W.,  at  Fort  Shaw,  Mont. 

Beeords  available.— May  16,  1912,  to  December  31,  1913.    A  station  on  Sun  River 

at  Sun  River,  maintained  previous  to  1912,  gave  practically  the  same  data. 
I>rainas:e  area. — Not  measured. 
Oage. — Staff  gage  put  in  September  1, 1913,  on  the  right  bank  about  1,000  feet  above 

footbridge;  gage  heights  beginning  September  1,  1913,  referred  to  that  gage. 

Previous  to  that  date  a  standard  chain  gage  fastened  to  the  footbridge  near  Uie 

rig^t  bank  was  used. 
ControL — Probably  permanent. 
Diaoharge  measurementa. — At  high  and  medium  stages  made  from  footbridge 

below  gage;  at  low  stages  made  by  wading. 
Winter  flow.— Affected  by  ice. 
Diversioiui. — ^Adjudicated  rights  for  diverting  248  second-feet  from  Sun  River  direct 

and  664  secood-feet  from  tributaries  above  this  station.    In  addition  to  this  the 

Fort  Shaw  canal  of  the  United  States  Reclamation  Service  takes  out  about  200 

eecond-feet  during  the  irrigation  season. 
Storage. — Willow  Creek  reservoir  has  a  capacity  of  84,320  acre-feet. 
Aoeuraey. — Conditions  for  obtaining  accurate  discharge  data  good;  results  for  1912 

and  1913  only  faiTf  owing  to  errors  in  the  gage. 

Diwharge  meamrements  of  Sun  River  at  Fort  ShaWf  Mont.,  in  191S. 


I>ato. 

Hydrographer.. 

^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

hel^t. 

Dis- 
charge. 

Kvr.  2S 
^y    30 

B.  E.  Jones 

Fea, 
61.83 
66.56 
66.13 
63.01 

3,300 

July  10 

17 

S^t.    1 

Towle  and  White. 

do 

B.E.  Jones 

Feet. 

61.90 

61.52 

a  61. 31 

n,15« 

F.Towle. 

989 

B.E.  Jones 

377 

30 

do 

a  Affected  by  backwater  from  diversion  dam  200  feet  below.    New  gage  installed  this  date  reads  2.06 
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SURFACE  WATEB  SUPPLY,  1913,  PART  VI. 


Daily  gag<  height,  in  feet,  and  discharge,  in  second-feet,  of  Sun  River  at  Fort  Shaw,  Mont., 

for  1913. 

[United  States  ReclMnatkm  Senrioe  engixieen,  obs«rY«rs.] 


Aprfl. 

May. 

June. 

July. 

August. 

Septcmbtf. 

Bay. 

Ii^t. 

Dis- 
oharga. 

ki^t. 

Dis- 
charge. 

b2^t. 

Dis- 
charge. 

heJgl^. 

Dis- 
charge. 

Gage 
height 

Dis- 
charge. 

Oaee 
he^t. 

DiB- 

1 

62.15 
61.9 
61.9 
61.8 
61.75 

61.7 
61.6 
61.8 
62.0 
61.96 

62.45 
62.7 
62.8 
62.7 
62.4 

62.5 

62.35 

62.3 

62.45 

62,35 

62.35 
62.45 
62.6 
63.2 
63.8 

63.9 
65.0 
65.3 
65.6 
65.3 
65.1 

1,790 
1,460 
1,460 
1.340 
1,280 

1,230 
1,120 
1,340 
1,590 
1,520 

2.230 
2.660 
2,840 
2.660 
2,150 

2.310 
2.060 
2,000 
2,230 
2,080 

2,060 
2.230 
2,480 

3,6ao 

5,000 

5,250 
8.500 
9.400 
10.300 
9.400 
8.800 

65.0 
65.3 
66.4 
65.1 
64.8 

64.6 
64.5 
64.5 
64.7 
64.7 

64.6 
64.6 
64.5 
64.6 
63.6 

63.2 
63.5 
68.2 
63.3 
63.4 

63.2 
63.2 
62.9 
62.9 
62.7 

62.9 
63.0 
63.2 
63.0 
62.9 

8,500 
9.400 
9,700 
8.800 
7,900 

7,300 
7.000 
7.000 
7,600 
7,600 

7.300 
7.300 
7.000 
7,300 
4,520 

3,620 
4.290 
3,620 
3;  840 
4,060 

3,620 
3.620 
3.020 
3,020 
2,660 

3,020 
3,210 
3.620 
3,210 
3,020 

62.9 
62.8 
62.7 
62.6 
62.5 

62.5 
62.5 
62.4 
62.3 
62.1 

62.0 
61.96 
61.9 
61.76 
61.7 

61.6 
61.55 
61.4 
61.35 
61.4 

61.3 

61.3 

61.26 

61.3 

61.45 

61.8 
62.9 
62.9 
62.8 
62.8 
62.6 

3,020 
2.840 
2,660 
2,480 
2,310 

2,310 
2.310 
2,150 
2,000 
1,720 

1,590 
1,620 
1.460 

1,230 

1,120 

1,070 

920 

872 

920 

825 
825 
780 
825 
806 

790 
770 
755 
740 
725 
710 

61.95 
61.95 
61.86 
61.85 
61.75 

61.76 
61.75 
61.7 
61.7 
61.65 

61.65 
61.65 
61.66 
61.55 
61.55 

61.55 

61.5 

61.46 

61.46 

61.4 

61.46 
61.4 
61.4 
61.4 

61.36 
61.3 

61.3 
61.3 

602 
602 
610 
610 
532 

570 
570 
532 
632 
496 

532 
532 
632 

458 
458 

406 
458 
420 
420 
386 

458 
420 
420 
420 
420 

420 
385 
385 
385 
385 
385 

2.05 

'  i  65" 

2.0 
2.0 
2.0 
1.95 
1.95 

1.96 
1.96 
1.95 
1.96 
1.95 

1.95 
1.95 
1.96 
1.96 
1.96 

1.95 

1.96 

2.0 

2.0 

2.0 

2.0 

L96 

1.96 

1.95 

1.96 

377 

2  ... 

sn 

8 

377 

4 

6 

«).9 

406 

37T 
377 

6 

351 

7 

%1 

8    

SI 

9 

TSh 

10 

33s 

11 

2K 

12 

3£ 

13 

S2 

14 

335 

15 

325 

15 

33S 

17 

335 

18 

S3S 

19 

IS 

30 

ss 

21 

22 

02.3 

2,000 
1,960 
1,900 
1,860 
1,460 

1,460 
1.730 
2,000 
1,590 
1,590 

33S 
335 

23 

351 

24 

25 

26 

27 

62.2 
61.9 

61.9 

351 

3S1 

28 

29 

30 

31 

62.3 
62.0 
62.0 

325 

39 

Note.— Discharge  determined  Irom  a  weU-deflned  curve.  Results  for  May  and  June  probably  some- 
what low,  as  gage  was  read  only  once  a  day.  Discharge  July  25-31  interpolated  on  account  of  dam  being 
built.  Apr.  1-3  and  5-20  discharge  estimated  from  North  Fork  of  Sun,  South  Fork  of  Sun,  and  WQbv 
Creek. 

Monthly  discharge  of  Sun  River  at  Fort  Shaw,  Mont.,  for  191S. 


Month. 


Discharge  in  seoond-fiBet. 


Run-off 
(total  tn 
aore^fBet). 


Anril. 
May.. 


Ap 

ay. 
June.. 

July 

August 

September.. 


10,300 

9,700 

3,020 

692 


1,120 
2,660 

no 

385 
326 


1.020 
3,370 
5.520 
1.430 
484 
340 


60,700 

207,000 

328.000 

87,000 

29,800 

ao.aoo 


The  period. 


734,000  i 


WILLOW  CREEK  NEAR  AUGUSTA,   MONT. 

Location.— In  NW.  i  SW.  J  sec.  26.  T.  21  N.,  R.  7  W.,  at  the  Clark  Co.  ranch,  jorf 
below  the  mouth  of  Little  Willow  Creek  and  about  7  miles  northwest  of  Au^ne^^ 

Kecords  available.— June  8,  1906,  to  May  14,  1911;  April  1,  1912,  to  December  6., 
1913.  ! 
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I>rainag:e  area. — Not  measured. 

Gage.—Standard  chain  on  light  bank  near  observer's  house. 

ControL — Permanent. 

Winter  flow. — ^No  ice  forms  at  this  station,  as  a  large  spring  enters  the  creek  just 
above  the  gage. 

Diversiozis. — Adjudicated  water  rights  above  station  amoimt  to  36.2  second-feet  from 
Willow  Creek  proper  and  42.26  second-feet  from  tributaries.  The  United  States 
Reclamation  Service  has  an  old  right  of  2.1  second-feet  and  has  also  filed  on  the 
total  flow  of  the  creek,  subject  to  the  above  prior  appropriations.  No  water  is 
diverted  from  Willow  Creek  proper  below  the  station,  the  amount  used  by  the 
United  States  Reclamation  Service  being  diverted  from  Sun  River  below  the 
mouth  of  Willow  Creek. 

Storage. — ^Willow  Creek  dam,  about  2  miles  below  the  station,  provides  a  reservoir 
with  a  capacity  of  84,320  acre-feet,  for  use  on  the  Fort  Shaw  unit  of  the  Sun  River 
project. 

Accuracy. — Conditions  for  obtaining  accurate  discharge  data  are  excellent. 


Discharge  measurements  of  WUlow  Creek  near  Augusta^  Mont.y 

in  191S. 

Date. 

Ilydrof^pher. 

Gaire 
height. 

Dis- 
charge. 

Apr.  28 

B.  K.  ionm 

Feti, 
2.09 
4.00 
3.48 
0.88 

Sec.-ft. 
62 

Jane    2 

do 

163 

27 

do 

143 

Aug.  30 

do 

9.7 

DaUy  gage  height^  injeet,  of  Willow  Creek  near  Atigusta,  Mont.,  for  1913. 
[Elisabeth  Ireland,  observer.) 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D«.    . 

1 

1.25 
1.2 
1.3 
1.4 
1.55 

2.05 
1.6 
1.65 
1.4 
1.5 

1.55 
1.6 
1.75 
1.75 
1.75 

1.76 
1.7 
1.75 
1.85 
2.16 

2.2 
2.15 
1.85 
1.8 
1.8 

1.8 
1.75 
2.0 
1.7 
Lfl6 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.9 
1.85 
1.8 
1.9 

2.25 

2.1 

2.15 

2.1 

2.1 

2.06 
2.0 
3.0 
3.2 
2.9 

2.8 
3.0 
3.3 
3.3 
3.5 

3.9 
4.0 
4.2 
4.2 
4-1 
4.0 

3.9 
3.8 
3.9 
3.6 
3.5 

3.4 

3.25 

3.2 

3.1 

3.1 

3.1 

a.o 

2.9 
2.8 
2.6 

2.45 
2.3 
2.25 
2.25 
2.35 

2.15 

2.1 

2.06 

1.9 

2.25 

2.35 
3.35 
2.7 
2.6 
2.5 

2.35 
2.25 
2.12 
2.15 
2.05 

2.05 
1.96 
1.85 
1.86 
1.82 

1.76 
1.75 
1.72 
1.70 
1.66 

1.65 
1.62 
1.54 
1.49 
1.46 

1.44 
1.44 
1.44 
1.42 
1.39 

1.59 
1.39 
1.29 
1.39 
1.24 
1.19 

1.19 
1.14 
1.14 
1.16 
1.19 

1.19 
1.14 
1.24 
1.34 
1.29 

1.14 
1.14 
1.12 
1.09 
1.04 

1.04 
1.04 
1.04 
1.02 
.99 

.94 
.94 
.92 
.86 
.84 

.84 
.84 
.84 
.84 
.84 
.84 

0.82 
.79 
.79 
.76 
.76 

.76 
.76 
.76 
.76 
.76 

.76 
.76 
.76 
.76 
.76 

.76 
.76 
.76 
.76 
.76 

.76 
.76 
.76 
.82 
.82 

.82 

.79 
.79 
.76 
.76 

a  76 
.76 
.76 
.76 
.76 

.76 
.76 
.79 
.82 

.84 

1.14 
1.44 
1.29 
1.19 
1.09 

1.04 
.99 
.99 
.99 
.99 

.99 
.99 
1.04 
1.04 
1.04 

L04 
.99 
.94 
.94 
.89 

1.09 

1.04 
1.04 
1.04 
1.14 
1.04 

1.02 
.94 
1.04 
1.04 
1.04 

1.02 
.99 
1.04 
1.04 
1.09 

1.02 
.99 
.99 
.94 
.99 

.94 
.94 
1.04 
1.04 
1.04 

1.04 
1.04 
.99 
.99 

.94 

0.94 

2 

.80 

3...     . 

89 

4 

.^ 

5 

.89 

6 

.89 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

0.95 
.9 
.9 
.85 
.9 

.9 
.8 

.85 
.8 
.86 

.8 
.8 
.9 
.9 
1.2 
1.35 

17 

18 

19 

20 

21 

22 

23 

24 

25.. 

26 

27 ;;;;;..;:: 

28 

29 

30 ;; 

31 
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Daily  dUcharge,  in  tecond/eet,  cf  WUlow  Creek  near  Augutta,  Moni.,for  WIS, 


DiV. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Bw. 

1 

23 
21 
25 

29 
36 

00 
38 
40 
29 
33 

36 
38 

46 
46 
46 

46 
43 
46 
50 
66 

68 
66 
50 

48 
48 

48 
46 
58 
43 
56 



48 
48 
48 
48 
48 

48 
53 
50 
48 
53 

70 
68 
66 

63 
63 

60 

58 
108 
120 
103 

08 
106 
126 
126 
138 

166 
173 
189 
189 
181 
173 

166 
159 
166 
145 
138 

132 
123 
120 
114 
114 

114 
108 
103 
98 
88 

80 
73 
70 
70 
76 

66 
63 
60 
53 
70 

76 
129 
93 
88 
83 

76 
70 
64 
66 
60 

60 
56 
50 
51 
49 

46 
46 
44 
43 
41 

40 
39 
35 
33 
31 

31 
31 
31 
30 
29 

38 
29 
25 
29 
23 
21 

21 
19 
19 
19 
21 

21 
19 
23 
27 
25 

19 
19 
18 
17 
15 

15 
15 
15 
14 
13 

11 
11 
11 

9 

8.5 

8.5 
8.5 
8.5 
8.5 
8.5 
8.5 

8.0 
7.2 
7.2 
6.5 
6.5 

6.5 
6.5 
6.5 
6.5 
6.5 

6.5 
6.5 
6.5 
6.5 
6.5 

6.5 
6.5 
6.5 
6.5 
6.5 

6.5 
6.5 
6.5 
8.0 
8.0 

8.0 
7.2 
7.2 
6.5 
6.5 

6.5 
6.5 
6.5 
6.5 
6.5 

6.5 
6.5 
7.2 

8 
8.5 

19 
31 
25 
21 
17 

15 
13 
13 
13 
13 

IS 
13 
15 
15 
15 

15 
13 
11 
11 
9.8 
17 

15 
15 
15 
19 
15 

14 
11 
15 
15 
15 

14 
13 
15 
15 
17 

14 

13 
13 
11 
13 

11 
11 
15 
15 
15 

15 
15 
13 
13 
U 

11 

3 

i$ 

8 

9.S 

4 

9  S 

ff 

9g 

« 

9.8 

7 

8 

9 

10 

11 

12 

13 

14 

15 

18 

12 
10 
10 

8.8 
10 

10 
7.5 

8.8 
7.5 
8.8 

7.5 
7.5 

10 

10 

21 

27 

17 

18 

19 

ao 

21 

22 

23 

24 

25 

20 

27 

28 

29 

30 

31 

NoTK.— Discharge  determiiiad  from  a  fairly  welMefliied  rating  curve. 

Monthly  discharge  of  WUlow  Creek  near  Augusta,  Mont. ,  for  191S, 


Month. 


Discharge  in  seoond-feet. 


MaTlmnm.  Mfaiimnm.     Mean. 


Run-off 
(total  in 
acre-feet).' 


Aeeo* 

ney. 


March  16-31... 

fi&":::::::::: 

June 

July 

August 

S^tember 

October 

November 

December  1-6. 


27 
68 
189 
166 
76 
27 
8 
31 
19 
11 


7.5 

21 

48 

63 

21 
8.5 
6.5 
6.5 

11 
9.8 


11 

44.3 
94.6 
101 
42.5 
15.3 
6.79 
12.8 
14 
10 


319 

2,640 

5,8» 

6,010 

2,610 

941 

404 

787 

813 

119 


The  period. 


30,SlO 


SOUTH  FORK  OP  SUN  RIVER  AT  AUGUSTA,   MONT. 

Location.— In  sec.  17,  T.  20  N.,  R.  6  W.,  at  the  highway  bridge  on  the  noAd  ins 

Augusta  to  Craig,  Mont.,  about  half  a  mile  from  Augusta. 
Becords  available.— December  2,  1904,  to  December  31,  1913. 
Drainage  area. — Not  measured. 
Gkt^. — ^The  original  gage  was  spiked  to  the  ciibwork  of  the  right  abutment  oo  the 

downstream  side  of  the  bridge;   a  new  gage  was  installed  April  17,  1907,  at  » 

different  datum  and  was  used  during  1907  and  1908;  recoids  for  1909  to  1913 1» 

referred  to  the  old  gage. 
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ControL— Shifting. 

Discharge  measarexnents. — ^High-etage  measurements  may  be   made  from  the 

highway  bridge;  low-stage  measurements  are  made  by  wading, 
^i^ter  flow. — ^Affected  by  ice. 
Diversioxis. — ^Water  is  diverted  to  irrigate  the  valley  lands  both  above  and  below  the 

station.    During  dry  seasons  the  entire  summer  flow  is  utilized. 

Discharge  meatmemenis  of  South  Fork  of  Sun  River  at  Augtuta,  Mont,,  in  1913. 


Date. 

bel^ 

(AiargB. 

Date. 

Hydiognpher. 

Oase 
height. 

Dls- 
charge. 

Apr.  26 

B.E.  Janes 

1.97 
1.97 
2.48 

Btc.-ft. 

180 
188 
586 

June  28 
Aug.  30 
Nov.    6 

B.B.  Jonas 

Feet, 
2.32 
1.02 
1.26 

aee.-fU 
498 

26 
Jane   2 

do 

do 

do 

32 
63 

-Daily  gage  height ,  in  feet,  of  South  Fork  of  Sun  River  at  Augusta,  Mont.,  for  1913, 

[W.  J.  Aochard,  observer.] 


Day. 

Apr. 

May. 

Jtme. 

July. 

Aug. 

Si^t. 

Oct. 

Nov. 

Dec. 

1 

1.7 
1.7 
1.7 
1,7 
1.8 

1.9 
1.8 
1.7 
1.7 
1.7 

1.7 
1.8 
1.8 
1.9 
2.0 

1.9 
1.9 
1.9 
2.0 
2.2 

2.0 
2.1 
2.0 
2.0 
2.0 

2.0 
2.05 
2.05 
2.05 
2.06 

2.0 
2.0 
2.0 
2.0 
2.00 

1.98 

2.00 

2.0 

2.0 

2.0 

2.05 

2.1 

2.1 

2.1 

2.1 

2.1 
2.1 
2.3 
2.4 
2.3 

2.3 

l\ 

2.6 
17 

2.75 

2.9 

3.0 

2.8 

2.7 

2.65 

2.5 
2.5 
X5 
2.4 
X2S 

X2 

2.15 

2.1 

1.95 

1.9 

1.9 

2.06 

2.0 

2.0 

1.95 

1.92 

1.85 

1.8 

1.7 

L75 

1.7 
1.6 
1.6 
1.6 
1.7 

1.90 
2.42 
2.32 
2.20 
2.2 

1.90 
1.82 
1.80 
1.80 
1.72 

1.70 

1.6 

1.6 

1.6 

1.6 

1.5 
1.4 
1.5 
1.5 
1.5 

1.4 

1.4 

1.4 

1.40 

1.32 

1.28 
1.25 
1.22 
1.15 
1.1 

1.3 
1.3 
1.2 
1.2 
1.2 
1.2 

1.2 

1.2 

1.15 

1.1 

1.1 

1.1 
1.1 
1.1 
LI 
1.3 

1.2 
1.2 
1.2 
1.2 
1.2 

1.20 
1.18 
1.20 
1.2 
1.15 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
LO 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.12 
1.1 

1.1 

1.1 

1.15 

1.15 

1.15 

1.20 

1.22 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.22 

1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.3 

1.3 

1.3 

1.3 

1.25 

1.2 

1.2 
1.2 
1.2 
1.2 
1.22 

1.25 

1.22 

1.20 

1.2 

1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.25 

1.15 

1.2 

1.2 

1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 

2 

1.25 

3 

1.3 

4 

1.4 

5..            

1.3 

6                   

1.8 

7 

1.3 

8                  :... 

9  .   ..^ 

10 

U 

12        

13 

u                  

15 

16 

17 

18 

19 

20.           

21          

22 

23             

34 

25 

26 

27         

28 

29             

30 

31                

Note. — Gage  heights  for  December  possibly  affected  by  ice. 
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Daily  ditkarge^  in  ^econdrfeei^  of  South  Fork  of  Sun  River  at  Augusta^  Mont.  ^  for  191S. 


Daj. 


Apr. 


May. 


JmM. 


July. 


Aug. 


S«pt. 


Oct. 


Nov. 


Dt, 


1. 
2.. 
3. 
4.. 
6.. 

6. 
7., 
8.. 
9.. 
10.. 

11. 
12. 
13. 
14. 
15.. 

16. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 


26. 
27. 
28. 
20. 
30. 
31. 


100 
100 
100 
100 
130 

160 
130 
100 
100 
100 

100 
130 
130 
160 
200 

160 
160 
160 
200 
290 

200 
240 
200 
200 
200 

200 
220 
220 
220 
220 


200 
200 

200 
200 
200 

192 
200 
200 
200 
200 

220 
210 
210 
240 
240 

240 
240 
330 
394 
350 

350 
428 

502 
584 
669 

730 
895 
1,020 
835 
757 
730 


606 

606 
605 
535 
440 

410 
382 
355 
282 
260 

260 
330 
305 
305 
282 


240 
220 
185 
202 

185 
150 
150 
150 
185 

260 
549 
483 
410 
410 


260 
228 
220 
220 
192 

185 
150 
150 
150 
150 

119 
92 
119 
119 
119 


92 


53 


53 
C 

0 
7D 

7i 
71 


NoTK.— Discharge  determined  as  follows:  Apr.  1  to  May  17  from  a  (airly  wDU-deflned  rating  curve;  IU7 
18  to  31  by  indirect  method  for  shifting  channels;  June  1  to  Dec  7,  from  a  weU<d«fined  rating  curre. 

Monthly  discharge  of  SotUh  Fork  of  Sun  River  at  Augusta^  Mont.,  for  191S. 


Month. 


April 

May 

June 

July 

August 

September 

October 

November 

December,  1-7. 


The  period. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


290 
1,020 
650 
260 
70 
40 
70 
63 
92 


100 
192 
150 
40 
40 
30 
30 
46 
53 


164 

394 

334 

114 
45.9 
32.0 
54.2 
53.6 
69.6 


Run-off 
(total  in 
acre4^). 


A«o- 
racy. 


9,760 

24,200 

19,900 

7.010 

2,820 

1,900 

3,330 

3,190 

966 


73,100 


Note.— Accuracy,  June  to  December,  reduced  because  observer  did  not  r«ad  the  gage  very  doselj. 
MARIAS  BIVEB  BASIN. 
MARIAS  RIVER  NEAR  SHELBY,   MONT. 

Location.— In  sec.  20,  T.  31  N.,  R.  2  W.,  at  the  highway  bridge  near  Jamw  A. 

Johnson's  ranch,  7  miles  south  of  Shelby,  Mont. 
Records  available.—April  4,  1902,  to  June  30,  1906;  March  21,  1911,  to  Decemb* 

31,  1913. 
Drainage  area.— 2,610  square  miles. 
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Gages. — Bristol  automatic  and  a  staff  gage  set  when  the  station  was  reestablished  in 
1911,  at  practically  the  same  datum  as  the  standard  chain  gage  which  was  read 
during  1905-6  and  which  was  fastened  to  the  upstream  guard  ndl  of  the  bridge. 

Control. — Likely  to  shift  after  freshets. 

Discharge  measurements.— Made  from  highway  bridge,  lower  chord  of  which  is 
about  15  feet  above  low  water. 

Winter  flow. — Affected  by  ice. 

Cooperation. — Several  discharge  measurements  furnished  by  the  engineers  of  the 
Valier-Montana  Land  &  Water  Co. 

Discharge  measttrementa  of  Marias  River  near  Shelby,  Mont.,  in  1913, 


Dftte. 

Hydrographer. 

hel^ 

Di»- 
charge. 

Date. 

Hydrogrepher. 

Gage 

Dls- 
charge. 

Apr.  10 

MAT    13 

L  B.  Crossan 

Fed, 
3.83 
5.00 
6.40 
5.95 

Sec-ft, 
1,110 
2,680 
4,640 
3,570 

June  19 

30 

July  28 

Oct.   28 

W.A.Lamb 

FtdL, 
4.93 
5.03 
3.58 

•  3.60 

2,220 

R.O.Crawford 

C.  8.  Heidel 

2,380 
781 

June    7 

C.  8.  Heidel 

13 

J.  B.  Stowart 

W    A.  T4ifp>>. 

600 

o  Gage  height  affected  by  wind  action. 

l>wXy  gage  height,  infest,  of  Marias  River  near  Shelby,  Mont,  for  1913, 

[A.  Bryant,  obsenrer.) 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

3.9 
3.9 
3.95 
3.9 
3.9 

3.96 
3.95 
3.9 

4.15 
4.2 
4.15 
4.0 
4.0 

■*4.*i5* 
4.2 
4.15 
4.3 

4.4 
4.5 
4.5 

'4.' 45' 

4.45 
4.45 

4.2 

4.35 

4.35 

4.3 

....... 

4.15 

4.1 

4.3 

4.3 

4.45 

4.45 

4.8 

5.1 

5.2 

5.2 

5.2 
5.2 
5.0 
5.0 
5.2 

5.1 
5.2 
5.5 
5.8 
6.5 

6.4 

6.8 
7.5 
7.6 
7.6 
7.5 

7.3 
7.2 
72 
7.1 
68 

6.6 
6.4 
6.3 
6.2 
6.2 

6.3 
6.1 
5.9 
5.8 
5.6 

5.4 
5.2 
5.0 
5.0 
5.2 

5.0 
5.0 
4.8 
4.7 
4.6 

4.6 
5.1 
5.3 
6.1 
5.0 

5.0 
4.7 
4.5 
4.5 
4.4 

4.25 
4.15 
4.0 
4.0 
4.0 

4.0 
3.95 
3.9 
3.85 
3.75 

3.7 
3.65 
3.6 
3.55 
3.5 

3.45 
3.45 
3.45 
3.5 
3.45 

4.3 
3.6 
3.55 
3.5 
3.45 
3.4 

3.35 
3.35 
3.3 
3.3 
3.8 

3.3 

3.25 

3.3 

3.35 

3.7 

3.75 

3.75 

3.7 

3.65 

3.9 

3.85 
3.7 
3.85 
3.8 
3.7 

3.6 

3.5 

3.45 

3.45 

3.35 

3.3 
3.25 
8.25 
3.2 
3.2 
3.2 

3.2 

3.15 

3.15 

3.1 

3.06 

3.05 
3.0 
3.0 
2.95 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.85 
2.85 
2.85 
2.85 
2.85 

2.8 
2.8 
2.85 
2.85 
2.9 

X9 
2.9 
2.86 
2.85 
2.85 

2.85 
2.85 
2.9 
2.9 
2.9 

2.96 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.2 
3.4 
3.6 

3.65 
3.6 
3.5 
3.5 
3.45 

3.4 
3.4 
3.4 
3.4 
3.4 

3.5 

3.6 
3.6 
3.55 
3.5 
3.5 

3.5 

3.5 

3.45 

3.45 

3.45 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 

3.4 

3.35 

3.35 

3.3 

3.3 
3.3 
3.35 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.35 

3.35 

2     

3  3 

3 

....... 

4.4 

4.5 
4.6 
3.9 

4.0 

3.3 

4         

3  3 

5 

3.3 

6 

3.3 

7           

3  2 

8     

4.3 
4.35 
4.35 

'4*2" 

"4.*6** 
4.0 

'4.0  ■ 
4.0 
4.0 

3.95 
3.8 
3.95 

4.3 
4.35 
4.35 

"*4.'8*" 

4.6 
4.7 
5.0 
5.0 

3.2 

9            

3.3 

10 

4.0 

4.0 
4.0 
4.15 
4.0 
4.15 

4.2 
4.2 
4.15 
4.15 
4.2 

4.2 
4.2 
4.26 
4.3 
4.3 

4.25 
4.0 
4.0 
4.15 
4.0 
4.15 

3.3 

11 

3.2 

12 

3.2 

13 

3.2 

14 

15 

16 

J7 

18     

19 

20 

21 

22 

3.1 

5.4 
5.4 
5.4 

4.8 
4.8 

4.6 

4.6 

4.45 

4.45 

4.4 

23 

24 

25 

26       

3.85 

"3*8*' 

3.8 
3.8 
3.85 
3.9 

:::::;*. 

27 

28 

20 

30       

11 

Note. — Oftge  heights  affected  by  foe  Jan.  l  to  Apr.  5. 
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/>a%  di9eharge,  in  mcondrfeet,  of  Marioi  River  near  SheUnfj  MonL^/or  191S. 


Dmy. 


Apr. 


ICay. 


Jane. 


July. 


Au^. 


Sept. 


Oct. 


Nov. 


Dee. 


I., 
2.. 
3.. 
4.. 

5.. 

6. 
7.. 
8.. 
9.. 
10. 

11.. 
12.. 
13.. 
U. 
15. 

10. 
17. 
18. 
19. 
20. 

21.. 
22. 
23. 
24. 
25. 

26. 
27. 
28.. 
29.. 
30. 
31. 


1,160 
1,160 
1,480 
1,500 
1,160 

1,260 
1,240 
1,210 
1,060 
1,210 

1,590 
1,640 
1,640 
1,930 
2,220 

1,990 
2,140 
2,550 
2,580 
2.870 

3,100 
3,190 
3,210 
3,790 
3,800 

2,170 
2,170 
1,990 
1,990 
1,930 


1,870 
1,870 
1,810 
1,750 
1,700 

1,640 
1,590 
1,810 
1,810 
1,990 

1,990 
2,420 
2,810 
2,940 
2,940 

2,940 
2,940 
2.680 
2,680 
2,940 

2,810 
2,940 
3.360 
3,780 
4,830 

4,680 
5,280 
6.330 
6,480 
6,480 
6,330 


^S5 
5,880 

5,880 

5,730 

5,280 

4,960 
4,680 
4,460 
4,280 
4,160 

4,280 
3,860 
3,530 
3.380 
8,100 

2,820 
2,560 
2,300 
2,300 
2,560 

2,300 
2.300 
2,040 
1,920 
1,800 

1,800 
2,430 
2,090 
2,430 
2,300 


2,300 
1,930 
1,680 
1,680 
1,570 

1,400 
1.300 
1,150 
1,150 
1,150 

1,150 
1,100 
1,060 
1,000 
915 

870 
826 
780 
740 
700 


700 
660 

1,460 
780 
740 
700 
660 
620 


585 

4» 

585 

445 

550 

445 

560 

410 

550 

380 

550 

380 

515 

350 

550 

360 

585 

830 

870 

290 

915 

290 

915 

290 

870 

290 

825 

290 

060 

290 

1,000 
870 

1,000 
960 
870 

780 
700 


586 

550 
515 
515 
480 
480 
480 


265 
265 
266 
205 
266 

240 
240 
266 
366 

280 

290 
280 
265 
265 
265 


265 
290 
290 
290 


350 
350 
360 
350 

3S0 
380 
480 
020 
780 

835 
770 
080 
080 
030 

500 
580 
570 
500 
550 

030 
710 
700 
060 
620 
030 


020 
580 
580 
580 


540 
540 


540 
540 
540 
540 
540 

540 
540 

506; 
506  I 
470 

470  ! 

470 

506 

540 

540! 


540 

540  I 
540 
505  I 


m 

476 
479 
470 
479 

471 
414 
4U 
470 
476 

4» 
4M 
4» 


Non.— Diaoharge  detemiiaed  as  follows:  to  Apr.  13,  from  a  rating  curve  fUriy  well  defined  thvw^nd 
irell  defined  Mow,  1,800  8eoond4Bet;  Apr.  14  to%,  by  indiieot  meUiod  for  shifting  duumels;  Apr.  96  to 
June  7.  from  a  fairly  well-defined  ratingourve;  June  8  to  12  by  indiieot  method  for  sniftingehaoBeb;  Jme 


well  defined  below,  1,800  8eoond4Bet;  Apr.  14  to"^,  by  indiieot  meihod  for  shifting  duumels;  Apr.  96  to 
June  7.  ih>m  a  fairly  well-defined  rating  curve;  June  8  to  12  by  indiieot  method  for  sniftingehaoBeb;  Jme 
13  to  Deo.  13,  from  a  Cairly  weH-deflned  rating  curve,  Apr.  1  to  4,  estimated.  Discharge  inteffpolated  far 
days  for  which  gage  heights  are  missing. 


Monthly  discharge  of  Mariae  River  near  Shelby ,  Mont.,  for  1913. 


Month. 


igf:::::::::::; 

June. 

July 

August 

September 

October 

November 

December  1-13.. 


The  period. 


Discharge  in  seoond-fset. 


Maximnm.  Minimum.     Mean. 


3,800 

6,480 

6,030 

2.300 

1,060 

480 

825 

620 

506 


1.060 
1,500 
1.800 
620 
480 
240 
265 
470 
410 


2,040 

3,170 

3,460 

1,060 

096 

310 

519 

538 

450 


Run-off    I  «__ 
(totalln    .^S* 

acre^tot).     ~^ 


724,000 
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TWO  MEDICINE   BIYER  AT  FAMILY,   MONT. 

Location.— In  the  NE.  J  sec.  2,  T.  31  N.,  R.  9  W.,  at  the  Holy  Family  Miflsion,  16 
miles  southeast  of  Browning,  Mont.,  and  about  6  miles  above  the  mouth  of  Badger 
Creek,  the  nearest  tributary. 

BecordB  available.— April,  1907,  to  December  31,  1913. 

Drainage  area. — 368  square  miles. 

Oage. — Overhanging  chain  gage  installed  September  18,  1913,  on  left  bank  of  stream 
directly  back  of  the  mission  buildings.  The  datum  of  original  gage,  which  was 
at  same  site  as  present  gage,  was  lowered  0.95  foot  July  21,  1908.  The  original 
chain  gage  and  bench  marks  were  destroyed  by  flood  of  Jime  2, 1913,  and  on  June 
10  a  staff  gage  was  installed  at  a  different  datum  on  the  left  bank  about  125  feet 
above  site  of  chain  gage.  On  July  23  this  staff  gage  was  removed  to  location  of 
the  chain  gage  and  was  set  to  read  1.85  feet  higher  than  staff  gage  installed  June 
10.  The  present  chain  gage,  installed  September  18,  was  set  to  read  1.00  foot 
higher  than  the  staff  gage  installed  July  23  at  same  site. 

Control. — Gravel. 

Diacharge  measurements.— Low-water  measurements  made  by  wading  at  section 
near  the  gage;  high- water  measurements  must  be  made  from  the  old  wagon  bridge 
about  3  miles  above  the  mission. 

IR^ter  flow. — ^Affected  by  ice. 

Diversions  and  storage. — Water  is  diverted  at  a  point  about  2  miles  above  the 
gage  by  a  ditch  which  supplies  water  for  about  100  acres  of  land  on  the  farm  at 
the  Holy  Family  Mission.  The  United  States  Reclamation  Service  has  under 
construction  a  project  which  will  use  about  200  second-feet  of  water  forirrigating 
land  north  of  the  stream  for  the  Blackfeet  Indians.  The  water  will  be  diverted 
near  the  mouth  of  Little  Badger  Creek,  a  small  tributary  entering  from  the  south 
above  the  station.  A  storage  reservoir  will  be  built  at  Two  Medicine  Lake  near 
the  headwaters  of  the  stream  to  augment  the  low- water  flow. 

Accuracy. — ^Results  good  except  for  winter  months. 

Discharge  measwremmU  of  Tvx)  Medicine  River  at  Family,  Mont.,  in  1913. 


Dtto. 

Hydiognpher. 

Oase 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

hei^. 

Dis- 
charge. 

Apr.  10 

B.  E.  Jones 

Feet. 

al.88 

e2.90 

el.  61 

«««2.79 

1,850 

1,210 

274 

Sept.  18 
Oct.  22 
Dec.  22 

W,  A   Tj^mh  , , , 

Feet. 
dl.75 
d2.50 
<(1.53 

Sec-ft. 
67 

June  10b 

J.  B.  Stewart 

do 

do 

178 

18b 

W.  A .  T/ftF»i»>       .   , 

38 

July  23 

do 

o  Qage  hekht  on  old  chain  gage. 

b  If easured  from  bridge  3  nules  above  gage. 

c  Height  on  gage  established  June  10. 

'Hei^t  on  gage  established  Sept.  18. 

<  Height  refenid  to  gage  established  June  10  is  -0.06  feet. 


56071«--W8P  356—15 5 
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Daily  gage  height^  infeei,  of  Two  Medicine  River  at  Family,  Mont.  ^  for  191S. 
[Hugh  Neabert,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.3 
2.6 
2.6 
2.8 
2.9 

2.9 

2.95 

2.85 

2.75 

2.8 

2.8 
3.9 
3.8 
3.8 
3.8 

3.9 
3.7 
3.6 
3.7 
3.8 

3.8 
4.4 
4.8 
4.9 
5.2 

5.5 
6.5 
7.4 

8.2 
8.4 
9.0 

9.0 
9.6 

'"2.*95* 

2.95 
2.75 
2.55 
2.35 
1.95 

1.85 
1.75 
1.75 
1.55 
1.55 

1.65 
1.55 
1.55 
1.35 
1.36 

1.46 
1.55 
1.65 
1.75 
1.85 

1.36 
1.36 
1.16 
1.15 
.96 

.76 
.75 
.75 
.75 
.76 

.6 
.6 
.6 
.5 
.4 

.2 
.2 
.1 
.05 
-.05 

-.05 
-.05 
2,8 
2.8 
2.8 

2.8 

2.8 

2.8 

2.8 

2.75 

2.7 

2.65 

2.6 

2.6 

2.6 

2.8 

2.8 
2.8 
2.9 
3.0 
3.0 

2.95 

3.0 

3.0 

3.4 
3.0 
3.0 

2.6 

2.4 

2.4 

2.35 

2.36 

2.3 

2.36 

2.36 

2.35 

2.35 

2.36 

2.26 
2.16 
2.16 
2.16 
2.26 

2.25 

2.2 

2.2 

2.2 

1.95 

1.95 
2.25 
2,15 
2.25 
2.55 

2.75 

"i."75 
1.8 
1.8 

1.7 

2.05 

2.3 

1.9 

1.86 

1.9 

1.85 

1.85 

1.8 

1.75 

1.65 
1.65 
1.65 
1.65 
1.65 

1.76 

2.2 

2.35 

2.36 

2,65 

3.0 

3.05 

3.16 

3.16 

3.1 

3.05 

3.05 

3.0 

2.95 

2.95 

2.95 
2.95 
2.96 
3.0 
3.05 

3.05 
3.05 
2.75 
2.75 
2.25 
2.15 

1.95 
1.95 
2.0 
1.95 
1.85 

1.8 
1.75 
1.75 
1.75 
L75 

L75 
1.65 
1.65 
1.65 
L65 

1.65 
2.46 
2.45 
2.45 
2.35 

Z35 

2.35 

2.25 

2.2 

2.15 

2.15 
2.15 
2.15 
2.15 
2.16 

2.06 

2 

1® 

3 

2.06 

4 

2.05 

6 

2.(6 

6 

2.05 

7 

2.05 

8 

2.06 

9 

2.05 

10 

1.88 

2.25 
2.40 
2.34 
2.23 
2.34 

3.00 

3.65 

3.8 

3.9 

4.0 

4.0 
3.6 
3.3 
3.4 
3.7 

4.0 
4.0 
3.8 
3.8 
3.8 

2.05 

11 

2.01 

12 

2.05 

13 

2.06 

14 

2.06 

15 

L% 

16 

L95 

17 

1.S5 

18 

1.S5 

19 

LS5 

20 

1.85 

21 

22 

LS3 

23 

24 

25 

26 

27... 

S::::::::::;. ..:::::. :::::::: 

29 

30 

31 

Note.— Oage  record  obtained  as  follows:  To  June  2,  original  chain  gage;  June  10  to  July  22,  from  stifl 
gage  installed  June  10;  after  July  22,  referred  to  chain  gage  installed  Sept.  18.  Oage  heikhts  July  S  t« 
Sept.  16,  were  observed  on  stall  gage  at  same  location  as  chain  gage  installed  Sept.  18,  ana  have  been  r»> 
ferred  to  that  gage. 
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DaUy  discharge,  in  second-feet,  of  Two  Medicine  River  at  Family,  Mont.,  for  191S. 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


11.. 
12.. 
13.. 
14.. 
15.. 


18.., 
19... 
20... 


21., 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
2S.. 
29.. 
30.. 
31.. 


161 

302 
376 
345 
294 
345 

720 
1,190 
1,320 
1,400 
1,490 

1,490 
1,150 
925 
1,000 
1,230 

1,490 
1,490 
1,320 
1,320 
1,320 


350 
480 
480 
505 
655 

655 
688 
625 
565 
595 

595 
1,400 
1,320 
1,320 
1,320 

1,400 
1,230 
1,150 
1,230 
1,320 

1,320 
1,860 
2,240 
2,330 
3,620 

2,900 
3,940 
4,700 
5,460 
5,660 
6,220 


6,220 
6,800 
7,180 
6,220 
5,280 

3,380 
1,830 
1,830 
1,960 
1,960 

1,960 
1,830 
1,700 
1,580 
1,330 

1,270 
1,210 
1,210 
1,100 
1,100 

1,100 

1,100 

1,100 

985 

965 

1,040 
1,100 
1,100 
1,210 
1,270 


985 
985 
873 
873 
764 


660 
660 


584 
584 
535 
535 
487 


346 
323 
278 

278 
278 
270 
270 
270 

270 
270 
270 
270 
255 
240 


225 
210 
210 
210 
270 

270 
270 
305 
340 
340 

322 
340 
340 
410 
480 

550 
625 
520 
340 
340 

210 
160 
160 
150 
150 

140 
150 
150 
150 
150 
150 


132 
118 
118 
118 
132 

132 
125 
125 
125 


88 
132 
118 
132 
198 

255 
160 
65 
70 
70 

60 
102 
140 
80 
75 

80 
75 
75 
70 
65 


55 
55 
55 
56 
55 

65 
125 
150 
150 
198 

340 
360 
402 
402 


360 
340 
322 
322 

322 
322 
322 
340 
360 

360 
360 
255 
255 
132 
118 


88 
88 
95 
88 
75 

70 
65 
65 
65 
65 

65 
55 
55 
55 
55 

55 
172 
172 
172 
150 

150 
150 
132 
125 
118 

118 
118 
118 
118 
118 


103 
103 
102 
102 
102 

103 
103 
102 
102 
102 

102 
102 
102 
102 


66 
43 


NoTK.— Diacharee  determined  as  follows:  Apr.  10  to  Jtme  2,  from  the  curve  for  1912,  which  is  wel  Ideflned 
op  to  1,600  second-feet;  June  10  to  July  22  and  July  23  to  Dec.  22,  from  two  curves  fairly  well  defined 
throughout;  June  3-9  estimated  flrom  imormation  furnished  by  the  observer. 

Monthly  discharge  of  Two  Medicine  River  at  Family,  Mont.,  for  191S. 


Month. 

Discharge  in  seoond-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Mtnimum. 

Mean. 

racy. 

April  10-31 

1,490 
6,220 
7,180 
985 
625 
255 
402 
172 
102 

161 
350 
985 
240 
140 
60 
55 
55 
43 

985 
1,850 
2,260 
490 
279 
111 
248 
101 
939 

41,000 
114,000 
134,000 
30,100 
f7,200 
6,600 
15.200 
6,010 
4,100 

B. 

liay            

B. 

/fme r  r ■, 

D. 

July 

B. 

August 

A. 

Sciptembcr 

B. 

October 

A. 

B. 

December 

B. 

The  period 

368,000 

BADGEB  GREEK  NEAR  FAMILY,   MONT. 

I«ocation.— In  the  NE.  J  sec.  19,  T.  31 N.,  R.  8  W.,  near  the  road  crossing  4  miles  east 

of  Family,  Mont. 
Records  available.— April  20,  1907,  to  December  31,  1913. 
JDrainage  area. — 224  square  miles. 
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Oage. — Chain.  The  original  6ta£f  gage,  established  April  20,  1907,  and  beach  maifa 
were  washed  out  in  June,  1908,  and  a  new  gage  was  established  July  22,  1908, 
about  400  feet  farther  upstream  and  at  a  different  datum;  as  the  bench  mark  was 
also  destroyed  the  relation  between  the  two  gages  could  not  be  determined.  The 
gage  was  again  washed  out  on  May  25,  1909,  and  was  reset  at  a  different  datum 
and  400  feet  below  the  old  Piegan  Mission  crossing. 

Oontrol. — ^Two  channels  at  both  medium  and  low  stages;  at  high  stages  the  stream 
flows  in  several  channels. 

Discharge  xneasurementB. — High-water  measurements  made  from  a  cable  4  miles 
above  the  gage;  low- water  measurements  can  be  made  by  wading  at  the  ford 
above  the  gage. 

DivexBioxiB. — ^The  United  States  Reclamation  Service  proposes  to  divert  the  natural 
flow  of  Badger  Creek  to  irrigate  land  in  the  eastern  part  of  the  Blackfeet  Indian 
Reservation  north  of  Birch  Creek. 

Accuracy. — High-water  measurements  are  only  four;  low-water  records  good. 

Discharge  measurements  of  Badger  Creek  near  Family,  Mont.,  in  191S. 


Date. 

Hydrographer. 

hSSS. 

Dis- 
pbarge. 

Date. 

Hydrogxapber. 

^^ 

Dis- 
charge. 

Apr.   10 

B.  E.Jones 

Fea. 

a3.93 
6.34 
4.99 

aec.-ft. 
141 
1,090 
600 

July  23 
Oct.   22 
Dec.  22 

W.  A.  TAFnh  .... 

Ftd. 
4.05 
3.88 

a3.28 

Ste.-fL 
20? 

June  U 

J.  B.  Stewart 

do 

do 

162 

18 

W,  A    T^unh 

S3 

a  Ice  present. 

DaUy  gage  height,  in  feet,  of  Badger  Creek  near  Family,  Mont.,  for  191S, 

[Oliver  J.  Racine,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1 

4.5 

4.5 

4.45 

4.4 

4.4 

4.4 

4.3 
4.35 
4.3 
4.3 

6  05 

4.9 

4.9 

4.9 

4.85 

4.9 

5.06 

5.0 

5.05 

5.15 

5.2 

5.1 

6.36 

5.45 

5.56 

6.7 

5.85 

6.76 

6.76 

6.7 

6.7 

565 
5.6 
5.65 
5.6 
5.6 

5.6 
6.6 
6.65 
6.45 
5.35 

5.3 

6.3 

6.26 

5.2 

6.2 

5.2 
4.95 
4.96 
4.06 
4.15 

42 

4.76 

4.8 

4.7 

4.75 

4.85 
4  76 
47 
46 
46 



46 

465 

466 

"*4W 

44 
445 
44 

435 
436 

43 
426 
4  3 
436 
44 

435 

42 

415 

j« 

41 
41 
41 
41 
41 

406 

406 

40 

3.95 

3.96 

3.9 

3.85 
3.8 
8.8 
3.85 
3.8 

8.8 

3.85 

3.9 

3.8 

3.9 

3.9 
3.9 
3.9 
3.86 
8.86 

3.8 
3.9 
3.85 
3.85 
8.85 

8.85 

3.85 

3.9 

3.9 

3.9 

3.9 

3.9 

8.9 

3.86 

3.8 

3.85 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 

3.8 

3.73 

3.76 

3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 

3.7 
8.7 
3.7 

3.7 

3.7 
3.7 
3.7 
8.7 
3.7 

8.7 
3.7 
8.7 
8.7 
8.7 

3.7 
3.7 
3u65 

*"i"7  " 

3.76 

3.7 

3.8 

3.8 

3.7 

8.7 

3.8 

3.75 

38 

3.8 

8.8 

3.86 

3.9 

8.9 

3.9 

3.9 
3.9 
3.9 
3.9 
3.05 

iS. 

405 
40 
40 
8.95 

S-t^ 

2 

3  S 

3 

3  9 

4    

8.S5 

5 

3.85 

6 

3.8 

7 

S.8 

8 

3  8 

0 ; 

3.8 

10 

3.8 

11 

\% 

12 ." 

X8 

13 

4  8 
4  8 
4.75 

4.75 

4.76 

4.7 

4.7 

4.7 

4.7 

4.7 

4.65 

4.6 

4.6 

4.6 
4.6 
4.6 
4  65 
4  55 

J.  75 

14 

S.75 

15 

3.8 

16 

8.S 

17 

3.8 

18 

X8 

19 

3.8 

20 

2.S 

21 

3.S 

22 

23 

24 

25    

26 

27    

28 

29 

30 

31 

Digitized  by 


Google 


MABIAS  RIVER  BASIN.  69 

DaQy  discharge,  in  uecmd-feet,  of  Badger  Creek  near  FamUy,  Mont.,  far  191S. 


Day. 

Apr. 

May. 

Jime. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

808 

366 
844 
822 
822 

822 
283 
802 
283 
283 

761 
621 
621 
621 
582 

621 
761 
711 
761 
866 

920 

811 

1,100 

1,230 

1,860 

1.560 
1,780 
1,640 
1,640 
1.560 
1,500 

1,500 
1,430 
1,500 
1,430 
1,430 

1,430 
1,430 
1  860 
1,230 
1,100 

1,040 

1,040 

978 

920 

920 

920 

-666 

666 

206 
234 

249 
508 
542 

474 
508 

582 
506 

474 
416 
416 

416 
801 
891 
891 
391 

822 
344 
822 
302 
302 

283 
266 
283 
302 
322 

802 
249 
234 
234 
219 

219 
219 
219 
219 
219 

206 
206 
192 
180 
180 
168 

158 
147 
147 
158 
147 

147 
158 
168 
147 
168 

168 
168 
168 
158 
158 

147 
168 
158 
158 
158 

158 
158 
168 
168 
168 

168 
168 
168 
158 
147 
158 

147 
147 
147 
147 
147 

147 
147 
138 
138 
129 

129 
129 
129 
129 
129 

129 
129 
129 
129 
129 

129 
120 
120 
120 
120 

129 
129 
129 
120 
129 

129 
129 
122 
126 
129 

138 
129 
147 
147 
129 

129 
147 
138 
147 
147 

147 
158 
168 
168 
168 

168 
168 
168 
168 
180 

192 
206 
206 
192 
192 
180 

158 

2 

158 

3 

168 

4 

158 

5 

158 

t 

147 

7 

147 

g 

147 

9 

147 

10 

141 

274 
406 
542 
542 
506 

508 
508 
474 
474 
474 

474 
474 
445 

416 
416 

416 
416 
416 
391 
391 

147 

11 

147 

12 

147 

13 

138 

14 

138 

15 

147 

16 

147 

17 

147 

18 

147 

19 

147 

20 

147 

21 

147 

22 

23 

24 

2S 

26 

27 

28 

29 

30 

31..               

NoTK.— Diactaarge  determined  from  a  lialriy  well-defined  rating  curve.  Discharge  Apr.  10  from  currant- 
meter  meaeurement.  Discharge  interpolated  for  days  for  which  gage  heights  are  missing.  Discharge 
Not.  22-30  estimated  at  135  seoond-feet. 

Monthly  discharge  of  Badger  Creek  near  Family,  Mont,  for  191S, 
[Drainage  area,  224  square  miles.) 


Discharge  in  second-feet 

Run-off. 

Mootb. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  in 

incneson 

drainage 

area. 

Total  in 
acre-feet. 

AcCQ. 
racy. 

Ai>rfll0-80 

542 
1,780 
1,500 
416 
168 
147 
206 
168 

141 
283 

206 
168 
147 
129 
122 

434 

816 
870 
274 
159 
134 
157 
145 

1.94 
3.64 
3.88 
1.22 
.710 
.598 
.701 
.647 

1.51 
4.20 
4.33 
1.41 
.82 
.67 
.81 
.72 

18,100 
50.100 
51,800 
16.800 
9,780 
7,970 
9,650 
8,630 

B. 

ySv 

B. 

w::::::::::::::::. ::..:: 

B. 

July 

B. 

August 

B. 

September 

B. 

October 

B. 

November. 

C. 

The  period 

173,000 

OUT  BANK  CREEK  AT  CUT  BANK,  MONT. 

Location.— In  the  SW.  }  SW.  }  sec.  1,  T.  33  N.,  R.  6  W.,  half  a  mUe  west  of  Cut 
Bank,  at  the  Great  Northern  Railway  bridge,  12  miles  above  the  mouth  of 
Two  Medicine  River. 

Beoords  available.— August  4,  1905,  to  December  31,  1913. 

Drainage  area. — ^971  square  miles. 
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SURFACE  WATER  SUPPLY,  1913,  PART  VI. 


Oa^. — ^A  staff  gage  installed  August  31,  1911,  at  a  new  section  200  yards  above  the 
original  gage,  which  was  an  overhanging  chain  gage  on  left  bank. 

OontroL — Gravel;  shifts  in  flood. 

Disohar^  xneaaurementB. — At  high  stages  made  from  a  cable  300  yards  below 
gage;  low-stage  measurements  made  by  wading. 

^K^ter  flow.— Affected  by  ice. 

Divenions. — ^The  intake  of  the  Great  Northern  Railway's  pumping  station  is  situated 
100  feet  below  the  gage;  the  average  quantity  pumped  is  about  14,000  gallons  an 
hour  for  18  hours  a  day,  equivalent  to  a  continuous  flow  of  0.4  second-foot. 

Accuracy. — Results  as  a  whole  are  good. 

Discharge  measurements  of  CxU  Bank  Creek  at  Cut  Barik^  Mont,^  in  191S, 


Date. 

bei^. 

Dl8- 

charge. 

Date. 

HydrDgRq>her. 

hei^ 

Dis- 
charge. 

Apr.  27 
38 

W.  AT^wnh 

Feet. 
4.81 
4.90 
6.50 
5.06 

386 
824 
437 

Aug.    1 
Oct.   27 
Dec.  22B 

J.lCRay 

FeH, 
4.40 
4.28 
4.40 

141 

J.B.Stewart 

W.  A.lAinb 

98 

June  12 
19 

do 

w,  A.f^^mb 

do 

18 

a  Ice  at  gage. 

Daily  gage  height,  in  feet,  of  Cut  Bank  Creek  at  Cut  Bank,  Mont.,  far  191S. 
[Oladjrs  Ferria  and  Edward  Freed,  observers.] 


Day. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1.. 
2.. 
3.. 
4.. 

5.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
16.. 

16.. 
17.. 
18.. 
19., 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27. 
28.. 
29. 
30. 
31. 


5.65 


3.85 
3.80 
3.75 
3.75 

3.80 
3.85 
3.70 
3.65 
3.65 

3.60 

4.8 

4.9 

4.90 

4.88 


4.70 
4.65 
4.65 
4.70 
4.68 

4.62 
4.65 
4.70 
4.70 
4.68 

4.68 
4.68 
4.75 
4.88 
4.88 

4.90 
4.90 
4.90 
4.95 
4.92 

4.90 
4.92 
4.98 
5.20 
5.32 

5.50 
5.65 
5.8 
5.9 
5.85 
5.8 


6.7 
5.75 
6.7 
6.7 
5.60 

5.55 
6.48 
5.40 
5.40 
5.38 

5.40 
5.38 
5.32 
5.28 
5.20 

5.15 
5.12 
5.05 
5.00 
5.10 

5.18 
5.10 
5.02 
5.00 
5.00 

5.06 
5.20 
5.28 
5.15 
5.35 


5.10 
5.05 
5.00 
4.90 
4.90 

4.90 
4.90 
4.85 
4.70 
4.70 

4.70 
4.70 
4.70 
4.68 
4.65 

4.65 
4.60 
4.58 
4.55 
4.55 

4.56 
4.58 

4.58 
4.55 
5.80 

4.56 

4.55 
4.55 
4.48 
4.48 
4.55 


4.40 
4.40 
4.40 
4.38 
4.38 

4.35 
4.30 
4.30 
4.35 
4.35 

4.40 
4.40 
4.50 
4.50 
4.50 

4.50 
4.45 
4.45 
4.40 
4.35 

4.30 
4.30 
4.30 
4.26 
4.35 

4.28 
4.20 
4.20 
4.20 
4.20 
4.20 


4.30 
4.20 
4.20 
4.18 
4.18 

4.18 
4.15 
4.15 
4.12 
4.10 

4.10 
4.10 
4.10 
4.10 
4.10 

4.10 
4.10 
4.10 
4.06 
4.06 

4.05 
4.05 
4.05 
4.00 
4.00 

4.00 
4.00 
4.00 
4.00 
4.00 


4.00 
4.00 
4.00 
4.10 
4.10 

4.13 
4.13 
4.12 
4.10 
4.10 

4.10 
4.15 
4.15 
4.30 
4.25 

4.35 
4.30 
4.30 
4.30 
4.30 

4.30 
4.30 
4.30 
4.30 
4.30 

4.30 
4.30 
4.30 
4.30 
4.30 
4.30 


4.» 
4.3S 
4.SS 

4.25 
4.90 

4.90 
4.30 
4.30 
4.20 
4.30 

4.  IB 
4.U 
4.U 
4.15 
4.9B 

4.96 
4.90 
4.9B 

4.9B 

4.96 

4.9D 
4- IS 
4.U 
4.15 
4.13 

4. 3D 

4. 3D 


Note.— Oage  heights  Apr.  17-36  referred  to  the  old  chain  gage.    Qage  bei^t  July  25  probably  errouous. 
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DcUy  discharge,  in  second-feet y  of  Cut  Bank  Creek  at  Cut  Bankj  Mont.,  for  191S. 


Day. 


8 

9 

10 

11 

1    ^ 

12 

'        ©30 

13 

860 

14 

790 

15 

725 

16- 
17.. 
18.. 
19. 

ao. 

21.. 
22. 
23. 
24. 

25. 

26. 
27. 
28. 
29. 
30. 
31. 


ug. 

Sept. 

Oct. 

135 

80 

40 

135 

80 

40 

135 

80 

40 

129 

76 

60 

129 

76 

60 

120 

76 

64 

106 

70 

64 

105 

70 

64 

120 

64 

60 

120 

60 

60 

135 

60 

60 

135 

60 

70 

170 

60 

70 

170 

60 

80 

170 

60 

92 

170 

60 

92 

152 

60 

105 

152 

60 

105 

135 

56 

105 

120 

56 

106 

105 

50 

105 

105 

50 

105 

106 

50 

105 

92 

40 

106 

92 

40 

105 

100 

40 

105 

80 

40 

105 

80 

40 

105 

80 

40 

105 

80 

40 

105 

80 

105 

1 

106 
92 
92 
92 
80 

80 
80 
80 
80 
80 

80 
70 
70 
70 
80 

80 
80 
80 
80 
80 

80 
76 
70 
70 
70 

80 
80 
80 
70 
70 


Note.— Discharge  determined  as  follows:  Apr.  11,  from  gage  height  corrected  for  effect  of  ice:  Apr.  11-16, 
Interpolated;  Apr.  17-26,  from  rating  curve  for  the  chain  gage,  applicable  Mar.  8  to  Nov.  19, 1910,  and  poorly 
defined  for  1913;  Apr.  27  to  Nov.  27,  from  a  fairlv  well-denned  rating  curve;  Nov.  28-dO,  estimated.  Qage 
height  July  25  probably  erroneous;  discharge  estimated. 

Monthly  discharge  of  Cut  Bank  Creek  at  Cut  Bank,  Mont.,  for  191S. 
[Drainage  area,  971  square  miles.] 


Discharge  in  second-feet. 

Run-off. 

Month. 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  to 
acre-feet. 

Accu- 
racy. 

April  11-30 

996 
1,330 
1,120 
485 
170 
80 
105 
106 

305 
219 
415 

40 
40 
70 

560 

478 

662 

260 

121 
58.5 
83.6 
79.2 

0.577 
.492 
.682 
.268 
.125 
.060 
.086 
.082 

0.43 
.57 
.70 
.31 
.14 
.07 
.10 
.09 

22,200 
29,400 
39,400 
16,000 
7,440 
3,480 
5,140 
4,710 

C. 

May 

B. 

Jmie 

B. 

July 

B. 

August 

B. 

September 

D. 

October 

B. 

NovMnber»^  x 

B. 

The  period 

1 

128,000 

1 

BIRCH   CREEK   AT   SWIFT  DAM,    NEAR  DUPUYER,   MONT. 

Location. — ^At  Swift  dam,  about  20  miles  west  of  Dupuyer,  Mont. 

Becords  available.— March  26  to  December  31,  1913. 

Drainage  area.— Not  measured. 

Oage. — ^Vertical  staff  on  left  bank,  immediately  below  dam,  was  used  during  the  high 

water,  June  5  to  July  16;  before  and  after  this  period  a  vertical  staff  on  the  right 

bank  about  one-fourth  mile  below. 
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OontroL— Gravelly  and  shifting. 

Discharge  xneasurexnentB. — ^Blade  from  a  foot  log  at  high  stages  and  by  wadbig 

during  normal  periods. 
IX^ter  flow.— Probably  affected  by  ice. 
DivexBioxiB. — ^None  above  station. 
Begolation.— Flow  affected  by  operation  of  Swift  dam  during  the  high-water  period 

of  1913. 


Discharge  measuremenU  of  Birch  Creek  at  Swift  dam,  near  Dupuyer,  Mont,,  in  J91S, 


Date. 

Hydrographer. 

hdlg^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

Oar© 
hei^it. 

Db- 

Mar.  13 

Apr.    5 

16 

May    2 

15 

R.O.Crawford.... 

C.B.Heidei 

L.B.Crossan 

R.O.Crawford 

L.B.Crossan 

do 

0.34 

.33 

.90 

.00 

.85 

1.45 

/New  2. 25 

\          2.40 

/New  1.88 

\           l.W 

/New  1.33 

i           1.35 

48 
170 
165 
139 
324 

815 

519 

1       282 

July  10 
25 

Aug.  28 

Sept.  10 
Oct.   18 
Dec.    4 

L.B.Croasan 

HflldelandCnnan. 

L.  B.Crossan 

do 

W.S.MerrilL 

do 

/  Now  1- 10 
\           1.00 
/New    .W 
\            .80 
/Now    .78 

.70 
.55 

5^ 

22 

IS 

m 

June    5 
13 
24 

C.S.Hddel 

R.O.Crawford.... 

/Crawford  and  Croe- 
\   san. 

6 
• 

n 

NoTB.— The  gage  heights  designated  "New"  refiar  to  the  newer  or  upper  gage  llrom  which  daily  gaei 
heists  were  taken  June  5  to  July  16. 

DaUy  gage  height,  in  feet,  of  Birch  Creek  at  Swift  dam,  near  Dupuyer,  Mont.,  for  ISlS, 

[W.  J.  Bridgeman  et  al.,  observer.] 


Day. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

8.pt 

Oct 

Nov. 

Dec. 

1 

0.32 
.35 
.35 
.35 
.38 

.38 
.34 
.35 
.41 
.45 

.53 
.68 
.81 
.91 
.91 

.91 
.91 
1.0 
1.2 
1.35 

1.35 

1.3 

1.15 

1.05 

1.05 

1.15 

1.25 

1.2 

1.15 

1.05 

1.0 
.95 
.95 
.95 
.83 

.81 
.86 
.83 
.86 
1.3 

1.4 

1.4 

1.45 

1.45 

1.6 

1.3 

1.36 

1.4 

1.3 

1.4 

1.55 

1.75 

2.0 

2.25 

2.36 

2.5 

2.8 

2.85 

2.86 

2.85 

2.75 

2.75 

2.7 

2.6 

"2.2  * 

2.1 
2.0 
2.1 
2.1 
2.1 

2.0 

1.25 

1.9 

1.85 

1.7 

1.6 
1.6 
1.6 
1.6 
1.6 

1.5 

1.4 

1.4 

1.35 

1.36 

1.3 

1.6 

1.5 

1.46 

1.4 

1.35 

1.3 

1.3 

1.2 

1.16 

1.2 

1.16 

1.1 

1.1 

1.1 

1.06 
1.0 
1.0 
1.0 
.96 

.96 
.89 
.84 
.84 
.86 

.84 
.86 
.82 
.81 
.79 

.82 
.76 
.76 
.78 
.74 
.72 

0.70 
.78 
.75 
.72 
.77 

.72 
.67 
.82 

1.0 

1.1 

.94 
.89 
.86 
.90 
.86 

.82 
.80 
.86 
.81 
.79 

.78 
.74 
.72 
.70 
.70 

.60 
.68 
.67 
.66 
.66 
.64 

0.64 
.62 
.61 
.60 
.60 

.50 
.50 
.60 
.58 
.58 

.58 
.67 
.56 
.56 
.66 

.64 
.64 
.53 
.56 
.53 

.64 
.56 
.65 
.64 
.63 

.64 
.64 
.64 
.52 
.62 

0.60 
.60 
.50 
.52 
.63 

.58 
.57 
.54 
.53 
.64 

.64 
.97 
1.06 
.94 
.81 

.77 
.72 
.70 
.68 
.68 

.71 
.72 
.78 
.96 
.92 

.86 
.86 
.78 
.78 
.76 
.74 

0.73 
.76 
.71 
.71 
.72 

.70 
.68 
.08 
.68 
.70 

.60 
.00 
.68 
.67 
.63 

.64 

.66 
.64 

.61 
.62 

.60 
.60 
.60 

.60 
.60 

.58 
.56 
.65 
.57 
.54 

0.H 

2 

.S 

8 

.a 

4 

.94 

5 

.SS 

6 

.a 

7 

.s 

8         

.s 

0 

.55 

10 

.» 

11 

.9 

12 

.51 

13 

.50 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

0.25 
.25 
.30 
.30 
.30 
.30 

27 

28 

29 

30 

31 

Note.— Oage  heights  June  6  to  July  16  read  on  upper  gage,  about  one-fburth  mile  aboTe  regular  gace. 
This  upper  rage  was  established  June  5,  because  of  the  unsatisfactory  overflow  conditions  at  the  recumr 
gage;  but  at  low  water  the  upper-^age  section  is  very  poor  because  it  is  wide  and  inegolar,  so  the  raaoiBgi 


ooold  not  be  taken  there  except  at  medium  and  hi^  stages. 
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Daily  diKhargty  in  ueond-futy  of  Birch  Creek  at  Swift  dam^  near  Dupuyer^  Mont,  ^for  1913. 


Day. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept 


Oct. 


Nov. 


Dec 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
IS. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

30. 
27. 
2B. 
29. 
30. 
31. 


40 
50 
50 
50 
54 

54 

49 
50 
67 
03 

75 
104 
132 
158 
158 

158 
158 
180 
236 
286 

286 
268 

194 
194 

222 
252 
236 
222 
194 


180 
168 
168 
142 
138 

132 
145 
138 
146 


304 
304 
324 
324 
844 

268 
286 
304 
26t 
304 

364 
451 
570 

no 

775 

800 
1,160 
1,210 
1,210 
1,210 
1,110 


1,110 

1,060 

970 

870 

770 

670 
500 
670 
670 
670 

500 
560 
630 
506 
436 


390 
390 
390 
390 

350 
310 
310 
290 
290 

270 
300 
350 
330 
310 


290 
270 
270 
236 
218 

236 
218 
200 
200 
200 

185 
170 
170 
170 
164 

158 
162 
140 
140 
146 

140 
142 
135 
132 
128 

136 
121 
121 
126 
117 
112 


108 
126 
119 
112 
123 

112 
102 
136 
180 
206 

165 
152 
145 
156 
145 

136 
130 
145 
132 
128 

126 
117 
112 
106 
106 

106 
104 
102 
100 
100 
96 


70 
70 
70 
74 
76 

84 
83 

n 

75 

77 

96 
172 
194 
166 
132 

123 
112 
108 
104 
104 

110 
112 
126 
176 
160 

146 
146 
126 
126 
121 
117 


116 
121 
110 
110 
112 

108 
104 
104 
104 
106 

106 
106 
104 
102 
94 

96 
100 
96 
90 
08 

88 
88 
88 


77 
84 
84 
81 
74 

74 
74 
74 
74 
70 

70 
70 
TO 
69 
67 

67 
67 
66 
64 
56 

64 
56 
69 
70 
67 

67 
67 
67 
63 
64 
67 


NoTS.— Diachann  detemdned  from  two  weU-deflned  rating  curves,  one  applicable  June  6  to  July  16. 
and  the  other  ibr  the  remainder  of  the  year.  The  uee  of  two  curves  is  due  to  the  fact  that  two  gases  are 
read  and  not  to  a  change  in  channel.    (See  footnote  to  dally  gage  heights.)    Discharge  interpolateoJune  4. 

Monthly  discharge  of  Birch  Creek  at  Swift  dam,  near  Dupuyer^  Mont.,  for  1913. 


Mooth. 


March  20-31. 
Ap" 


i&f.: 


June*.. 

July 

August 

September.. 
October.... 
Kovember.. 
December.. 


The  period. 


Discharge  in  seoood-feet. 


Maximum.  Mininram.     Mean, 


44 

286 
1,210 
1,110 
290 
208 
96 
194 
121 
84 


39 
46 
132 
270 
112 
96 
74 
70 
77 
64 


42.3 
149 
462 
527 
172 
127 

81.4 
114 

97.5 

69.1 


(total  in 
acre-feet). 


SOS 
8,870 
28,400 
31,400 
10,600 
7,810 
4,840 
7,010 
6,800 
4,250 


109,000 


Aoou* 
racy. 


NoTS.— Accuracy  for  December  reduced  because  a  discharge  measurement  Jan.  3, 1914,  plotted  0.05  foot 
from  the  curve,  at  a  discharge  of  56  aecond4eet,  caused  by  presence  of  ice. 

BIRCH  CBEEK  NEAR  DUPUYER,   MONT. 

Location.— In  sec.  28,  T.  29  N.,  R.  8  W.,  at  Shield's  ranch,  12  miles  northwest  of 
Dupuyer,  Mont.,  and  about  25  miles  above  the  junction  of  Birch  Greek  with  Two 
Medicine  River. 

Records  available.— July  25, 1907,  to  December  31,  1913. 

Draixiage  area.— 186  square  miles.    (Revised  from  155  square  miles.) 
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SURFACE  WATEB  SUPPLY,  1913,  PABT  VI. 


Oagc. — Chain  gage  and  a  Bristol  automatic.  A  temporary  staff  gage  was  put  in  Jul? 
23, 1908,  about  200  feet  below  the  site  of  the  original  gage,  which  had  been  wm^ed 
out  by  the  high  water  of  June,  1908.  The  temporary  gage  was  used  until  October 
1,  1908,  when  a  permanent  chain  gage  was  installed  at  a  point  about  one-fourth 
mile  feather  upstream.  A  Bistol  automatic  gage  was  insttdled  April  1,  1911,  but 
the  chain  gage  is  still  read  daily. 

Control. — Shifts  at  high  stages. 

Disoharge  xneasurementB. — ^Made  from  a  car  and  cable  three-fourths  miles  below 
the  gage;  low-stage  measurements  made  by  wading  just  below  the  cable  section. 

IX^ter  flow. — ^Affected  by  ice. 

Divexaioiis. — A  number  of  ditches  divert  water  for  irrigation.  The  laxgest  of  theee, 
owned  by  the  Conrad  Investment  Co.,  diverts  water  about  half  a  mile  below  the 
station. 

Oooperation. — Gage  heights  and  discharge  measurements  furnished  by  the  engineeis 
of  the  Valier-Montana  Land  &  Water  Co. 

Discharge  measurements  of  Birch  Creek  near  DupuyeTf  Mont,,  in  1913. 


Date. 

Hydrogi^her. 

Oase 
height. 

Dis- 
charge. 

Date. 

Qaee 
hd^t. 

Dis- 
cba^e. 

Jan.   15 

R.O.Crawford 

do 

do 

do 

do 

do 

I/.  B.  Croflsan. .... 

Feet, 

a5.67 

a6.56 

a6.06 

a5.97 

a6.00 

5.06 

5.11 

5.01 

4.93 

5.55 

5.43 

6.78 

6.09 

6.17 

6.71 

6.31 

5.80 

5.70 

aee./L 

55 

100 

71 

87 

95 

202 

205 

199 

184 

342 

304 

438 

583 

630 

839 

671 

440 

346 

Jane  27 
July    2 

14 
22 

19 

19 

26 

Bmt.   5 

10 

17 

27 

Oct.    15 

Dec.     4 

11 

L.  B.  Crossan 

FUt. 
6.10 
5.59 
5.40 
5.16 
5.00 
4. 85 
5.08 
5.05 
5.05 
4.84 
4.73 
4.70 
4.63 
4.67 
5.00 
4.83 
4.60 

Sec^ 

Feb.  17 

Mar.    6 

11 

Apr.    4 

16 

25 

do 

do 

L.  B.  CnxKian. . 

319 

m 

13 

do...., 

* u', k.  T^pVeton .' . ',.',', 
L.  B.  Croffitan 

143 

Hay    2 

do 

do 

R.O.Crawford 

L.  B.  Crofwan.   ., 

ISB 

16 
20 

do 

R.O.  Crawford 

do 

L.B.  Crossan 

Templeton  and  Merrill . 

W.a.MerrilL.-    -. 

1^ 

22 
23 
24 

do 

R.O.  Crawford 

T^.  B.  Croflsan 

94 

June    5 

C.S.HeideL 

ITB 

12 
20 

R.  O.  Crawford 

L.  B.  Crossan,     

do 

Templeton  and  Merrill. 

23 

do 

•  Ice  present. 
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DaUy  gage  hdghi,  in  feet,  of  Birch  Creek  near  Dupuyer^  Mont.,  for  191S, 
[L.  Cf.  Kqyple,  observer.] 


Day. 

Jan. 

Feb. 

Mac. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

1       

6.5 
5.4 
5.3 
6.2 
4.9 

4.96 

6.3 
6.3 
6.3 
6.4 
6.4 

6.4 
6.4 
6.5 
6.6 
6.6 

6.6 
6.5 
6.7 
6.7 
6.6 

6.8 
6.6 
6.6 
6.6 
6.3 

6.2 
6.2 
6.95 
5.75 
5.56 

5.5 

5.35 

5.55 

5.7 

5.85 

6.0 

6.9 

6.0 

6.1 
6.4 
6.4 
6.2 
6.1 

6.95 

6.9 

5.85 

6.0 

6.1 

6.1 

5.85 

6.55 

6.46 

4.86 

4.85 

4.85 

4.9 

5.1 

5.15 

5.35 

6.6 

6.55 

5.4 

5.3 

5.2 

5.4 

5.45 

6.75 

6.1 

6.2 

6.2 
.   6.0 
5.3 
4.5 
4.5 

4.65 
4.75 
4.9 
5.06 
5.1 

5.05 

5.0 

5.1 

6.25 

5.4 

6.55 
6.55 
5.45 
5.15 
5.15 

5.15 

6.35 

5.35 

5.1 

5.15 

5.1 

6.16 

5.1 

4.95 

4.9 

4.9 

4.95 

5.0 

5.0 

6.1 

5.45 

5.6 

5.66 

5.5 

6.6 

6.56 

5.5 

5.5 

5.55 

5.6 

5.55 

6.9 

6.1 

6.2 

6.5 

6.7 
7.0 
7.2 
7.2 
7.0 
7.0 

7.0 
7.2 
6.8 
6.7 
6.6 

6.5 
6.5 

**6.'6'" 
6.6 

6.4 
6.4 
6.2 
6.2 

5.95 

6.9 

5.85 

5.85 

5.8 

5.8 
6.7 
6.7 
6.6 
5.55 

6.55 

6.1 

5.8 

5.7 

6.7 

6.65 

6.6 

5.66 

5.6 

5.5 

5.5 

6.45 

5.4 

6.3 

6.3 

6.3 

5.25 

5.25 

5.15 

5.16 

6.15 

5.1 

5.06 

5.06 

5.06 

6.05 
5.06 
5.0 
4.95 
4.95 

4.95 
4.95 
4.96 
4.95 
4.9 
4.9 

4.9 

4.9 

5.06 

5.06 

4.9 

5.1 

5.06 

5.05 

5.35 

5.5 

6.26 
5.15 
5.16 
5.15 
5.1 

5.1 

6.06 

6.05 

5.05 

4.95 

4.95 

4.95 

4.9 

4.9 

4.9 

4.85 

4.85 

4.8 

4.8 

4.8 

4.8 

4.8 

4.75 

4.76 

4.76 

4.76 

4.75 
4.75 
4.76 
4.75 
4.75 

4.7 

4.7 

4.7 

4.65 

4.66 

4.65 
4.66 
4.66 
4.7 
4.66 

4.66 

4.66 

4.66 

4.7 

4.7 

4.66 
4.66 
4.66 
4.65 
4.65 

4.66 
4.65 
4.65 
4.75 
4.7 

4.7 
4.7 
4.7 
4.65 
4.66 

4.7 

4.8 

6.1 

5.16 

5.0 

5.0 
4.9 
4.85 
4.85 
4.86 

4.9 
4.9 
4.9 
5.0 
5.1 

6.1 

6.06 

5.0 

4.96 

4.95 

4.9 

4.9 
4.9 
4.85 
4.85 
4.85 

4.9 
4.85 
4.8 
4.8 
4.8 

4.8 

4.85 

4.8 

4.8 

4.8 

4.8 
4.8 
4.8 
4.8 
4.75 

4.75 
4.75 
4.75 
4.7 
4.7 

4.7 
4.7 
4.7 
4.75 
4.76 

4  75 

2 

4.8 

3 

4.8 

4 

4  8 

5 ; 

4.85 

6 

4.85 

7 

4.8 

8 

6.6 
6.4 
4.96 

6.4 

6.36 

6.3 

6.66 

6.65 

'  6.65 
5.65 
5.65 
5.65 
5.85 

6.95 
6.2 
6.9 
6.2 
6.2 

6.2 
6.3 
6.3 
6.3 
6.4 
6.3 

4.8 

9 

4.75 

10 

4.7 

11 

4.65 

12 

4.6 

13 

4.66 

14 

4.65 

15             

4.7 

16 

4.76 

17 

4.8 

18           

4.8 

19 

4.75 

20 

4.75 

21           

4.75 

22 

4.9 

23 

5.1 

24 

5.4 

25 

6.55 

26 

5.66 

27 

6.75 

28 

5.7 

29 

5.75 

30 

6.75 

31 

6.76 

NoTK.— Jan.  1  to  Apr.  8  and  Dee.  2-31,  gage  heights  affected  by  ioe. 
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Daily  discharge,  in  aeoond-feety  of  Birch  Creek  near  Dupnyer,  Manl,,/or  191S. 


Day. 

Apr. 

M.y. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

1 

221 
233 
221 
186 
175 

175 
186 
198 
196 
221 

310 
325 
342 
325 
325 

342 
325 
325 
342 
325 

342 
490 
590 
640 
800 

910 
1,080 
1,200 
1,200 
1,060 
1,060 

1,060 

1,200 

940 

860 

784 

740 
740 
760 
790 
780 

no 

720 
610 
610 
550 

485 
455 
425 
425 
400 

395 
350 
355 
320 
305 

305 
560 
410 
365 
360 

335 
315 
295 
280 
275 

270 
260 
245 
220 
225 

230 
220 
225 
200 
200 

200 
188 
176 
176 
176 

176 
176 
165 
154 
154 

154 
154 
154 
154 
143 
143 

143 
143 
176 
176 
143 

188 
176 
176 
•  250 
294 

224 
200 
200 
20O 
188 

188 
176 
176 
176 
154 

154 
154 
143 
143 
143 

182 
132 
122 
122 
122 
122 

122 
112 
112 
112 
112 

112 
112 
112 
112 
112 

101 
101 
101 
90 
90 

90 
90 
90 
101 
90 

90 
90 
90 
101 
101 

90 
90 
90 
90 
90 

90 
90 
90 
U2 
101 

101 
101 
101 
90 
90 

101 
122 
188 
200 
165 

165 
14» 
132 
132 
132 

143 
143 
143 
165 
188 

188 
176 
165 
154 
154 
143 

143 
143 
132 
182 
132 

14? 
132 
122 
122 
122 

122 
132 
122 
122 
122 

122 
122 
122 
122 
112 

112 
112 
112 
101 
101 

101 
101 
101 
112 
112 

113 

2 

3 

4  

5 

6 

7 

8 

9 

94 
94 

119 
136 
167 
200 
210 

200 
190 
210 
247 
285 

330 
330 
295 
215 
215 

215 
265 
270 
221 
233 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20... 

21 

22 

23 

" 

24 

26 

26 

27 

28 

29 

30 

31 

Note.— Discharge  determined  as  fdlows:  Apr.  9-16,  ttotn.  a  poorly  defined  rating  curve;  Apr.  17-38,  bj 
Indirect  method  for  shiftinc  channels;  Apr.  29  to  June  2,  tnm  a  fairly  well-deflned  ratinf  curve;  June  %  to 
July  13,  by  indirect  method  for  shifting  (mannels;  July  14  to  Dec.  1.  from  a  ftUrly  welHieflned  rating  cart: 
Apr.  1-8,  estimated  at  85  second-feet.  Discharge  interpolated  for  days  for  whiiSh.  gage  heights  are  missicf . 
A  measurement  Jan.  1,  1914,  ^diich  showed  a  discharge  of  103  second-feet,  was  used  In  making  the  esu- 
mates  for  December. 

Monthly  discharge  of  Birch  Creek  near  Dupuyer,  Mont.,  for  191S, 

[Drainage  area,  186  square  mOee.] 


Discharge  in  second-feet. 

Run-off. 

Month. 

Maximum. 

Minlfn^im, 

Mean. 

Per 
square 
mUe. 

Dmthin 

inches  on 

drainage 

area. 

Totalin 
acre-f^et. 

Ao«- 
r»cy 

January. .....rr  - ,  r 

a60 
a72 
«76 
181 
475 
592 
206 
160 
99.9 
136 
120 
»95 

0.323 

.387 

.409 

.973 

2.55 

8.18 

1.12 

.909 

.537 

.731 

.645 

.511 

0.37 

.40 

.47 

1.09 

2.94 

3.55 

1.29 

1.05 

.60 

.84 

.72 

.59 

3.600 
4,000 
4,670 
10,600 
29,200 
35,200 
12.800 
10,400 
5,940 
8.360 
7,140 
5.840 

D. 

Febniary 

P. 

M«m*>i    ., 

P. 

April 

330 
1.200 
1,200 
335 
294 
122 
200 
143 

r 

iSy!::::::::::::::::::::::. 

175 
305 
143 
122 
90 
90 
101 

a 

June 

B- 

July 

B 

August 

B 

Septembcar         

B. 

October 

B. 

November. 

B 

DeoMnber*    , , 

C 

The  year       

1,200 

191 

1.03 

13.91 

136,000 

a  Estimated  by  Mr.  Ciawford,  hydrographer  for  the  Valiei^Mantana  Land  A  Water  Co. 
h  Estimated  by  the  engineers  of  the  United  States  Qeologioal  Survey. 
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BIBGH  OBEEK   AT  HALL's  BANCH,    NEAB  DUPUYEB,   MONT. 

Location.— At  Hall's  ranch,  about  4  miles  below  the  headgates  of  the  '*B  "  canal  of 
the  Yalier  Carey  project.  The  station  called  *' Birch  Creek  near  Dupuyer''  is 
situated  a  short  distance  above  these  headgates. 

Record  available.— May  16  to  December  31,  1913. 

Drainage  area. — Not  measured. 

Ga^.— Vertical  staff. 

ChaxmeL — Gravelly  and  shifting. 

Diadiaige  measorementB. — ^Made  by  wading. 

Winter  flow. — ^Affected  by  ice. 

Diverdona. — Greater  part  of  flow  diverted  above  station  for  irrigation. 

Ditdutrge  measyrements  of  Birch  Creek  at  HalVs  ranch j  near  Dupuyer,  Mont.^  in  191S. 


Date. 

Gase 
height. 

charge. 

Date. 

Hydrographer. 

Oace 
height. 

Di». 
charge. 

Apr.    3 

15 

May    3 

C  B  HeldeL 

Feei. 

•  1.10 

1.60 

1.65 
1.42 
2.00 
1.84 
l.»5 
.41 
.31 

Sec-ft. 
64 
186 

188 
168 
352 
274 
313 
16.6 
8.7 

July  11 
25 

Aug.  7 
12 

Sept.  5 
12 
17 
27 

Oct.    15 

Dec.    3 

L.  B.  Crocnnn 

Fut. 

.60 

.60 

.70 

1.06 

0.26 

.23 

.15 

»0.81 

1.48 

1.20 

Sec-fL 
22  7 

L.B.Croflsan 

R.   O.  Crawtord  and 

L.B.  (Gossan 

L.  B.  Cro0san  

do 

do 

do 

Crossan  and  Crawford. . 

L.B.Crossan 

Templeton  and  Merrill. 
W.a.MerriU 

31.4 
46 
103 
5.42 

16 
21 

R.O.Crawtord 

L».  B.  Croasan 

5.88 
4.39 

June    6 

C.S.Hefdel 

3.57 

20 

L.  B.  CrowMtn 

154 

26 

do 

do 

103 

a  Ice  preMot.  ^  Back  water  from  a  smaU  Irrigation  dam  affected  gage  height. 

Daily  gage  height,  in  feet,  of  Birch  Creek  at  HalVs  ranch,  near  Dupuyer,  Mont.,  for  191S, 
[John  Hall  and  John  Byan,  obeerven.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1             

2.8 
2.75 
2.5 
2.2 
2.1 

1.8 
1.5 
1.7 
1.6 
2.0 

1.75 
1.6 
1.46 
1.4 
1.0 

.75 

.6 

.4 

.3 

.4 

.4 
.3 
.3 
.4 
.4 

.3 
.8 
.6 
.6 
.4 

0.46 
.35 
.3 

!35 
!65 

0.5 
.55 
.6 
.6 
.8 

.8 
.95 
1.0 
1.1 
1.2 

1.1 

1.1 

1.2 

1.25 

1.2 

1.3 

1.1 

1.2 
.0 
.85 

.8 

.8 

.7 

.65 

.6 

.6 

.5 

.45 

.4 

.4 

.4 

0.4 
.3 
.3 
.25 
.25 

.2 
.1 
.1 
.1 
.1 

.1 
.1 
.0 
.0 
.1 

.1 

.15 

.2 

.2 

.3 

.25 
.3 
.35 
.35 
.35 

.86 

*  6.'67* 
.64 
.62 

.60 

.60 

1.10 

1.11 

1.11 

1.40 
1.42 
1.50 
1.60 
1.48 

1.38 
1.31 
1.20 
1.27 
1.27 

1.27 
1.27 
1.27 
1.37 
1.50 

1.45 
1.40 
1.38 
1.37 
1.38 
1.39 

1.40 
1.87 
1.35 
1.33 
1.31 

1.30 
1.30 
1.29 
1.29 
1.29 

1.30 
1.30 
1.25 
1.22 
1.20 

1.20 
1.20 
1.20 
1.20 
1.19 

1.19 
1.20 
1.22 
1.21 
1.20 

1.23 
1.25 
1.27 
1.29 
1.29 

1.20 

2                    

1.15 

8             

1.10 

4      

1.16 

5                 

1.18 

%               

1.20 

7            

1.18 

^                   

1.15 

9                 

1.12 

0        

1.10 

1                       

1.10 

2             



1.00 

3            

1.08 

4                 

1.06 

5                        ^ 

1.16 

s      

2.0 
2.3 
2.0 
1.06 
2.0 

1.85 

1.7 

2.2 

2.3 

2.5 

2.7 

3.0 

3.3 

3.15 

8.1 

2.9 

1.28 

7               

1.35 

g            

1.35 

9 

1.35 

)           

1.36 

I       

1.36 

I  

1.54 

)         

1.82 

\  

2.05 

\           

1.97 

\       

1.86 

f                             

1.79 

I 

1.72 

»       

1.68 

1 

1.65 

1.62 

Note.— Gage  heights  Dec.  22  to  31  affected  by  ice. 
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Daily  discharge ^  in  second-feet,  of  Birch  Creek  at  HalVs  ranch,  near  Dupuyer,  Moni.Jm 

191S. 


Day. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nor. 

\^ 

1 

660 
635 
530 
410 
370 

270 
190 
240 
215 
330 

255 
215 
178 
165 
80 

51 
82 
15 
8 
15 

16 
8 
8 
15 
15 

8 

8 

82 

32 

15 

19 
12 
8 
8 
8 

8 

5 

5 

58 

32 

23 
23 
15 
12 
15 

15 
15 
8 

8 
8 

8 
8 
8 
15 
23 

32 
32 
32 
38 
23 
23 

23 
28 
32 
32 
58 

58 
81 
89 
105 
125 

105 
105 
125 
135 
125 

145 
106 
125 
73 
66 

58 
58 
44 
38 
32 

32 
23 
19 
15 
15 
15 

15 
8 

10 
15 
17 
24 
22 

20 
20 
85 
86 
86 

140 
144 
160 
180 
156 

136 
122 
118 
114 
114 

114 
114 
114 
134 
160 

150 
140 
136 
134 
136 
138 

140 
134 
130 
126 
122 

120 
120 
llK 
118 
118 

120 
120 
110 
101 
100 

100 
100 
100 
100 
98 

96 
100 
104 
102 
100 

106 
110 
114 
118 
118 

]flO 

2               

tt 

a 

S5 

4                       .  .  .. 

93 

5 

97 

6 

1<19 

7      .  .        .      

Tt 

8 

92 

9                   

^ 

10 

^ 

11 

^ 

12..     ...          ... 

H 

13 

S2 

14 

n 

15 



94 

16 

330 
450 
330 
315 
330 

285 
240 
410 
450 
530 

610 
760 
910 
835 
810 
710 

112 

17 

130 

18 

130 

19 

13C' 

20 

V2 

21 

132 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Discharge  determined  as  follows:  To  Sept.  17,  from  a  rating  curve  well  defined  below  400  secoDd- 
feet;  Sept.  18  to  Oct.  2,  estimated  from  measurements;  Oct.  3  to  Dec.  21,  from  a  fairly  well  defined  r^sK 
curve:  Dec.  22-31.  estimated  at  90  second-feet  from  the  discharge  Dec.  21,  and  a  measurement  Jan.  1, 1914, 
which  gave  a  discharge  of  64  second-feet. 

Monthly  discharge  of  Birch  Creek  at  HalVs  ranch,  near  Dupuyer,  Mont.,  for  191S. 


Month. 


Discharge  in  second-fMt. 


Maximum.  Minimum.     Mean. 


Run-off 
(total  in 
aore-feet). 


Aeca- 

racy. 


May  1^1.. 

June 

July 

August 

September.. 

October 

November. . 
December.. 


910 
660 

58 
145 

15 
180 
140 


240 
8 
5 
16 
2 
10 
98 


519 

168 
17.6 
67.4 
4.4 

104 

112 
97.5 


16,500 

1,080 
4,140 
262 
6,400 
6,660 
6,000 


The  period. 


51,000 


Note.— Accuracy  for  July  and  August  reduced  on  accoimt  of  the  large  daily  fluctuation  as  shown  by 
comparison  of  obsenrer's  and  hydrographer's  readhigs  for  those  months. 
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DUFUYEB  CBEBK  NEAB  VALIBB,   MONT. 

Location.— In  the  NE.  J  NW.  J  sec.  33,  T.  29  N.,  R.  6  W.,  at  Cowell  ranch,  about  11 
miles  northwest  of  Valier;  about  1,000  feet  above  a  large  diversion  dam  at  the 
head  of  the  canal  from  Dupuyer  Creek  to  I<ake  Francis  reservoir.  The  Birch 
Creek  canal  enters  Dupuyer  Creek  below  the  gaging  station  and  above  the  diver- 
sion dam. 

Becorda  available.— July  17  to  31,  1912;  August  15, 1912,  to  December  31,  1913. 

Drainage  area. — Not  measured. 

Q&ge, — ^A  standard  chain  gage  an    a  Bristol  automatic  at  the  same  section. 

Control.— Shifts  slightly. 

Discharge  measurementB. — ^Made  from  a  cable  at  high  stages  and  by  wading  at 
medium  and  low  stages. 

Wint«r  flow.— Affected  by  ice. 

DiversionB. — Numerous  water  appropriations  recorded  but  many  of  the  rights  have 
never  been  used. 

Accuracy. — Conditions  good  for  obtaining  accurate  discharge  data. 

Cooperation. — Gage  heights  and  most  of  the  discharge  measurements  furnished  by 
the  engineers  of  the  Valier-Montana  Land  &  Water  Co. 

Discharge  measurements  of  Dupuyer  Creek  near  Valier,  Mont.,  in  191S. 


Date. 

Hydrographer. 

Gage 

Db- 
charge. 

Date. 

Hydrographer. 

hei^. 

Dis- 
charge. 

Jan.  28 

B.O.Crawtord 

do 

do 

C.S.Heidel. 

Fed. 

113.96 

a4.34 

a3.03 

03.94 

03.57 

3.19 

3.01 

3.04 

2.97 

3.03 

3.32 

3.41 

3.36 

3.30 

See,-fL 
22 
28 
28 
95 
107 
112 
80 
86 
75 
90 
152 
178 
156 
150 

June  19 

27 

July     1 

15 
18 

Aug.  8 
16 
18 
30 

Sept.  12 
18 

Oct.     1 

Dec.  16 

L.  B.  CroBsan 

Feet. 
2.92 
3.02 
3.08 
2.86 
2.72 
2.66 
2.64 
2.74 
2.70 
2.45 
2.41 
2.32 
2.47 
2.72 

^V*- 

F^.  18 
Mar.    3 
Apr.    5 

17 

do 

Crossan  and  Crawford. . 
L,  B,  Crossan    

263 
98 
56 

do 

R.O.  Crawford 

L.B.Croflsan    

R.O.Crawford 

T..  R.  rmjuiATi 

40 
31 

26 

fWf 

31 

M..  a 

15 

do 

do 

R.O.Crawford 

jj,  B.  Croflsan. , 

42 
35 
11.8 

20 

1^.  B.  Crofffian. 

10.6 

23 

do 

C.S.Heidel    

9.40 

Jm\^    6 

W.  S.  Merrill 

13.8 

10 

L.  B.  Crwwui  

do 

28 

•  Ice  present. 
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Daily  gage  height ,  in  feet ,  ofDupuyer  Creek  near  Valier,  Mont.  ^  for  1913. 
[C.  E.  Oooker,  observer.] 


Day. 

Jan. 

Feb. 

ICar. 

Ai». 

May. 

June. 

July. 

Aug. 

Sept. 

Oet 

Nov. 

Doe. 

1 

3.9 
3.9 
3.8 
8.8 
8.8 

4.1 
4.2 
4.2 
4.2 
4.2 

"*4.*i* 
3.9 
3.8 
4.2 

4.2 
4.2 

3.9 
3.9 

■4.0 
4.] 

4.1 
4.0 
4.2 
4.0 
4.0 

4.2 

3.8 
3.7 
3.7 
3.7 
8.7 

8.8 
8.6 
3.6 

*i*6" 

3.1 

2.97 
3.06 
3.06 
3.05 
3.06 

'i'oi' 

3.00 
2.98 
2.98 

2.98 
2.95 
8.06 
3.05 
3.05 

3.0 

3.0 

3.1 

3.45 

3.3 

3.» 

8.25 

8.36 

3.5 

3.5 

3.6 
3.6 
3.7 
3.7 
3.6 
3.6 

3.5 

3.6 

3.6 

3.45 

3.4 

3.35 
3.85 
3.3 
3.36 
3.3 

8.25 
3.25 
3.2 
3.16 
3.16 

2.99 
2.99 
2.97 
2.92 
3.06 

2.94 
2.89 
2.89 
2.84 

2.94 
8.6 
8.45 
3.25 
3.15 

3.1 

3.05 

2.99 

2.90 
2.88 
2.83 
2.84 
2.77 

2.78 
2.76 
2.74 
2.74 
2.73 

2.71 
2.69 
2.68 
2.63 
2.63 

2.62 
2.62 
2.63 
2.61 
2.60 

2.63 
2.66 
2.62 
2.60 
3.62 
2.60 

2.68 
2.67 
2.67 
2.55 
2.60 

3.60 
2.65 

*'i'72' 
2.79 

2.74 
2.68 
2.66 
2.94 
2.78 

2.68 
2.63 
2.66 
Z62 
2.62 

'2.59' 

2.53 

2.61 
2.51 
2.60 
2.48 
2.48 
2.48 

2.46 
2.43 
2.42 
2.40 

2.39 
2.41 
2.40 
2.40 
2.40 

3.40 
3.40 

**i*39' 
3.39 

2.38 
Z38 
2.87 
Z38 

2.40 
2.40 
2.54 
2.51 
2.52 

2.61 

'*i*46" 

*  i'42' 

2.42 
2.42 
2.41 

"*i*68* 

2.61 
2.56 
2.60 
2.62 

2.81 
2.93 
2.99 
2.95 
2.87 

2.82 
2.80 
2.76 
2.74 
2.77 

2.81 
3.80 
3.78 
2.80 
3.84 

Z84 
2.80 
2.80 
2.72 
2.76 

*i'72* 
2.86 
3.75 
3.80 

2.71 
2.67 
2.65 
2.68 
3.65 

2.61 

3 

3.46 
8.46 
3.4 
8.46 

152 

8 

4 

in 

6 

6 

2.73 

7 

3.6 
3.46 

180 

8 

ITS 

0 

10 

3.6 

3.6 
3.6 
3.46 
3.6 
3.9 

3.C 
3.8 

19 

11 

m 

12 

174 

13 

3.8 
3.6 
3.8 

3.7 
3.7 
3.6 
3.6 
3.6 

8.7 
3.7 
3.7 
3.6 
3.6 

3.45 
3.45 
3.45 
3.6 
8.8 
3.7 

8.16 
8.2 
3.25 

3.2 
3.2 
3.16 
8.15 
3.2 

3.2 

3.2 

3.1 

3.05 

8.05 

3.0 

3.1 

3.15 

3.06 

3.05 

179 

14 

IS 

16 

180 

10 

172 

17 

18 

153 

19 

3.8 
3.8 

8.8 
3.9 
3.9 

4.2 
4.1 

4.1 
4.2 
4.0 
4.0 
8.9 

8.8 
3.8 
3.8 

158 

30 

31 

in 

22 

2.72 
2.80 
2.79 
2.76 

2.78 
2.80 
2.78 
2.80 
2.81 
2.78 

3.70 
3.62 
3.72 
2.79 

2.68 
2.83 
2.83 
2.40 
2.73 

23 

34 

36 

3.9 
3.9 

36 

37 

28 

3.9 
3.9 
3.9 
4.0 

29 

30 

81 

Note.— Qage  heights  Jan.  1  to  Apr.  10  and  Nov.  27  to  Deo.  affected  bT  ice.  The  resulUof  the  Bristol 
aatomatio  ease  in  operation  at  this  station  were  not  very  satisfactory  and  nave  not  been  used  in  obtatnias 
daily  gage  neights. 
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Daify  discharge,  in  second-feet,  o/Dupuyer  Creek  near  Valier,  Mont,,  far  1913, 


Day. 


Apr.   May.   June.   July.   Aug.   S^t.   Oct.   Nov. 


1 

2 

3 

05 
95 
05 

4 

5 

06 
06 

6 

100 

7 

107 

8 

107 

9 

107 

lO 

107 

11 

08 

12 

104 

13 

109 

14 

lao 

16 

132 

16 

120 

17    

120 

18 

109 

19 

109 

20 

120 

21 

120 

22 

120 

23 

98 

24 

89 

25      

88 

26 

80 

27 

98 

28 

109 

29 

89 

30  

89 

31 

75 


89 


80 
80 
98 
192 
144 

132 
132 
159 
210 
210 

254 
254 
304 
304 
254 
254 


210 
210 
210 
192 
174 

159 
159 
144 
159 
144 

182 
182 
120 
109 
109 

78 
78 
75 


09 
61 
61 
54 
61 

60 
254 
192 
132 
109 


40 
48 
46 
61 
54 

64 

61 
48 
88 

48 

40 
88 
55 

42 

48 

87 
88 
81 
84 
81 

84 
80 
28 
88 
47 

84 
80 
80 
80 
80 


KoTE.— Discharge  determined  from  a  weU-deflned  rating  curve,  which  is  the  same  as  that  used  ibr  1912; 
diflcharge  estimated  Apr.  1-10  and  Nov.  27  to  30;  disohaige  interpolated  for  dajrs  for  which  gage  heights 
aremianng. 

Monthly  discharge  of  Dupuyer  Creek  near  Valier,  Mont,,  for  191S. 


Month. 


Discharge  in  second-feet. 


Maximum.  Mffifmyim.     Mean, 


Run-off 
(total  in 
acre-feet). 


Aooci* 
racy. 


January — 
February. . . 

March 

April 

py 

June 

July 

August 

September. 

October 

November.. 
December.. 


132 
304 
254 

98 
60 
21 
78 
61 


023.0 

0  23.0 

a36.0 

104 

138 

127 
43.2 
28.4 
13.5 
41.6 
40.9 

630.0 


1,410 
1,280 
2,210 
6,190 
8,480 
7,560 
2,660 
1,760 
803 
2,560 
2,430 
1,840 


D. 
D. 
D. 
B. 
A. 
A. 
A. 
A. 
A. 
A. 
B. 
D. 


The  year. 


304 


54.1 


30,200 


«  Estimate  bv  Mr.  Crawford,  hydrographer  for  the  Valier-Montana  Land  &  Water  Co. 
6  Estimated  by  engineers  of  the  Umted  States  Geological  Survey.    A  measurement  made  Jan.  0, 1014, 
whidi  showed  a  discharge  of  32  second-feet,  was  used  in  making  the  estimate  for  December. 

DBY  FOBK  OF  MABIAS  BIVEB  NEAB  VALIEB,   MONT. 

Location.— In  tiie  SW.  }  b€c.  36,  T.  29  N.,  R.  5  W.,  about  9  milee  southeast  of  Valier 

and  5  miles  south  of  the  dam  of  the  Lake  Francis  reservoir. 
Records  available.— March  19, 1911,  to  December  31, 1913. 
Dxaiziage  area.— About  120  square  miles. 
56971  •—WSP  856—16 6 
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Qages. — BriBtol  automatic  and  an  inclined  staff  gage  on  the  left  bank.    The  Brifltol 

gage  has  a  range  of  8  feet. 
CkmtroL — Shifting;  bed  of  stream  composed  of  sand  and  gravel. 
Discharge  zneasurexnentB. — At  low  and  medium  stages  made  by  wading;  during 

high  stages  it  may  be  necessary  to  use  floats. 
Winter  flow.— Affected  by  ice. 
DiverBions. — Appropriations  amounting  to  nearly  1,200  second-feet  have  been  filed 

on  Dry  Fork  and  its  branches. 
Ck>operation. — Gage  heights  and  discharge  measurements  furnished  by  the  engineen 

of  the  Yalier-Montana  Land  &  Water  Co. 

Discharge  measuremenU  of  Dry  Fork  of  Mcarias  River  near  Valier,  Mont.f  in  1913. 


Dat«. 

Hydrographer. 

taei^ll 

Dis- 
charge. 

Date. 

Hydrographer. 

he^. 

Dis- 
cfauiga. 

Jan    30 

R.O.Crawford 

Feet, 

8ec.-fL 
olO 

18.6 

15.3 
3.1 

60 

50 
110 

72 

24 

13.4 

33.0 

May.0 

June  11 

18 

21 

July    7 

12 

21 

Aug.  16 

Sept.  24 

Oct.     9 

L.  B.Cn«an 

FtH, 
2.25 
2.46 
1.85 
1.70 
1.99 
1.90 
1.80 

\.n 

1.90 
1.65 
1.78 

21 

Feb.  20 

Mar.    7 

28 

Apr.    2 

2 

do 

do 

do 

L.  B.  Crossao 

6  2.75 

62.96 

62.52 

63.52 

63.52 

2.81 

2.64 

2.31 

2.13 

2.40 

do 

do 

do 

R.O.Crawford 

L.  B.  CrwHHUi .  X 

41 
3.6 
.96 
&4 

C  8.  Heidel    

2.6 

8 

T,.  n.  Cro»fftn 

do 

do 

do 

do 

W.S.MerrllL 

.9 

14 
19 

do 

L.  B.  Crossan 

.a 

2.61 

28 
May     5 

do 

do 

•  .2 
LOI 

a  Discharge  estimated.  6  loe  present. 

Daily  gage  height^  in  feet,  of  Dry  Fork  of  Marias  River  near  Vcdiery  Mont,,  for  1913, 

[W.  R.  Hunt,  observer.] 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1      

2.84 
2.94 
2.89 
2.89 
2.84 

2.99 

3.15 

3.4 

3.35 

3.25 

3.2 

3.4 

2.84 

2.94 

3.00 

2.94 
2.79 
2.64 
2.69 
2.54 

2.54 
2.54 
2.49 
2.44 
2.34 

2.44 

2.59 

2.59 

2.64 

3.1 

3.5 

3.85 
3.45 
3.65 
3.25 
8.1 

3.45 
3.05 
2.81 
2.71 
2.67 

2.68 
2.67 
2.64 
2.60 
2.51 

2.42 
2.37 
2.36 
2.32 
2.33 

2.31 
2.28 
2.22 
2.20 
2.18 

2.18 
2.17 
2.16 
2.16 
2.10 

2.18 
2.24 
2.34 
2.40 
2.34 

2.29 
2.24 
2.22 
2.23 
2.23 

2.24 
2,24 
2.25 
2.27 
2.27 

2.26 
2.29 
2.34 
2.56 
2.86 

2.62 
2.52 
2.47 

"ios" 

2.00 
2.01 
2.04 
2.01 

1.97 
1.93 
1.87 
1.84 
1.81 

1.81 
1.79 
1.80 
1.81 
1.82 

1.84 
1.80 
1.80 
1.79 
1.77 

1.76 
1.74 
1.73 
1.72 
1.82 

1.97 
1.94 

1.88 
1.84 
1.80 

1.91 
2.68 
2.66 
2.31 
2.15 

2.06 
2.02 
1.95 
1.93 
1.92 

1.90 
1.89 
1.90 
1.88 
1.88 

1.81 
1.80 
1.80 
1.80 
1.76 

1.75 
1.73 
1.74 
1.75 
1.73 

1.72 
1.71 
1.71 
1.69 
1.73 

1.71 
1.71 
1.71 
1.71 
1.66 
1.64 

1.67 
1.69 
1.69 
1.69 
1.67 

1.66 
1.66 
1.70 
1.78 
1.91 

1.88 
1.80 
1.79 
1.76 
1.71 

1.68 
1.67 
1.65 
1.63 
1.02 

1.61 
1.61 
1.61 
1.62 
1.63 
1.68 

1.62 
1.64 
1.63 
1.63 
1.63 

1.65 
1.65 
1.65 
1.66 
1.62 

1.59 
1.62 
1.64 
1.65 
1.64 

1.64 
1.64 
1.64 
1.65 
1.65 

1.65 
1.66 
1.68 
1.65 
1.60 

1.61 
1.62 
1.62 
1.60 
1.60 

1.60 
1.60 
1.60 
1.60 
1.63 

1.70 
1.73 

"i.*78* 
1.81 

1.80 
1.98 
2.22 
2.39 
2.24 

2.12 
2.05 
1.96 
1.90 
1.94 

1.95 
1.90 
1.86 
1.84 
LSI 

1.82 
1.80 
1.81 
1.80 
1.80 
1.79 

1.80 
1.80 
1.81 
1.82 
1.82 

1.85 
1.85 
1.87 
1.86 
1.85 

1.85 
1.84 
1.85 
1,86 
1.90 

1.90 
1.86 
1.81 
1.80 
1.82 

1.81 
1.82 
1.80 
1.80 
1.80 

1.80 
1.81 
1.85 
1.8S 
1.84 

1-83 

2 

i.a 

3 

1.^ 

4 

1.T5 

5 

L72 

6 

Lfli 

7 

1.71 

8 

1.70 

9 

1.70 

10 

L65 

11 

l.« 

12 

1.68 

13 

1.60 

14 

1.M 

15 

2.64 

2.79 
2.99 
2.59 
2.49 
2.79 

2.64 
2.59 
2.54 
2.54 
2.59 

2.44 
2.59 
2.64 

LTD 

16 

l.» 

17 

1.7* 

18 

L7J 

19 

L» 

20 

h» 

21 

t«0 

22 

i.«e 

23 

l.!5 

24 

i,?r 

25 

2.M 

26 

2.JS 

27 

2.» 

28 

iS 

29 

%U 

30 

rs 

31 

3.« 

Note.— Gage  heights,  Feb.  15  to  Apr.  6  and  Nov.  28  to  Dec.  31,  distorted  by  Ice.  Observer's 
used  up  to  Apr.  6:  after  that  date  mean  dafly  Bristol  record  is  used,  applying  proper  oorreoUons  to 
it  to  the  datum  oi  the  staff  gage. 
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Daily  discharge,  in  seocmd-feet,  of  Dry  Fork  of  Marias  River  near  Valier,  M(mt.,for  191S, 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1  

50 

flO 

80 
100 
120 

140 
170 
108 

86 

78 

80 
78 
72 
64 
48 

36 
30 
29 
26 
27 

25 

22 

18 

16.5 

15.3 

15.3 
14.7 
14.1 
14.1 
15.9 

15.4 

19.5 

28 

33 

28 

23 

19.5 

18.0 

18.8 

18.8 

19.5 

19.5 

20 

22 

22 

21 
23 
28 
56 
120 

68 
51 
44 
85 
26 

18.0 
9.4 
7.8 
8.3 
9.9 
8.3 

6.8 
5.4 
3.7 
3.1 
2.5 

2.5 
2.2 
2.3 
2.5 
2.7 

3.1 
2.3 
2.3 
2.2 
1.9 

1.8 
1.6 
1.5 
1.5 
2.0 

6w4 
4.0 
2.6 
1.8 
1.8 

3.1 
80 
76 
25 
13.6 

8.7 
6.8 
4.3 
3.7 
3.4 

2.8 
2.6 
2.8 
2.5 
2.5 

1.4 

i:i 

1.2 
1.0 

.9 

.8 
.8^ 
.9 
.8 

.7 
.7 

.7 
.6 
.8 

.7 
.7 
.7 
.7 
.4 
.4 

0.5 
.6 
.6 
.6 
.6 

.6 
.5 
.6 
1.1 
3.1 

1  2 

2 

1.2 

3  

1  4 

4 

1.5 

5    

.3 

.6 

.8 
1.0 
1.1 
1.4 

1.2 
5.2 

18.0 

32 

19.5 

11.8 
8.2 
4.6 
2.8 
4.0 

4.3 

2.8 
2.2 

1.8 
1.4 

1.5 
1.2 
1.4 
1.2 
1.2 
1.1 

1  5 

6      

2.0 

7  

2.0 

g      

2.3 

9  

2.2 

10        

2.0 

11         

2.0 

12     

1  8 

13  

2.0 

14     

2.2 

15 

2.8 

16   

2.5 
1.2 
1.1 
1.0 
.7 

.5 
.5 
.4 
.3 

2.8 

17         

2.2 

Ig  ' "   

1.4 

19  

1.2 

20      , 

1  5 

21       

1  4 

22    

1  5 

23         

1  2 

24     

1  2 

25         

1  2 

26          

1  2 

27     

1  4 

28  

1.2 

29      

1  2 

30  

1.2 

31  

Note.— Discharge  determined  as  follows:  Apr.  7  to  May  19  and  June  26  to  Not.  27,  from  a  rating  curve 
well  defined  between  3  and  310  seoond-teet  and  fairlv  well  defined  at  other  stages;  May  20  to  June  18.  from 
a  fairly  well  defined  rating  curve;  June  19-25,  by  indirect  method  for  shifting  channels;  Apr.  l-%  and  Nov. 
28-30,  estimated.  Diaohfurge  interpolated  May  24-26.  Discharge  Aug.  11^  estimated  at  5.0  second-feet; 
Aug.  25-31  at  zero  flow;  Sept.  1-30,  at  0.2  second-foot;  Oct.  1-4,  at  zero  flow. 

Monthly  discharge  of  Dry  Fork  of  Marias  River  near  Valier^  Mont.,  for  191S, 


Month. 


Discharge  in  second-feet. 


Maximimi.  Minimum.     Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


January — 
February... 
March 

<^::.::::. 

June 

July 

August 

September. 

October 

November.. 
December.. 


170 
120 
80 
8.7 


32 
2.8 


14.1 
7.8 
1.3 
.4 
.0 
.0 
.0 
1.2 


al.O 
08.5 
0  13.8 
55.1 
27.7 
8.92 
1.85 
1.35 
6.2 
4.28 
1.66 
M.5 


61 

472 

848 

3,280 

1,700 

531 

114 

83 

12 

263 

99 

92 


The  year. 


170 


10.4 


7,560 


a  Estimated  by  Mr.  Crawford,  hydrographer  for  the  Valier-Montana  Land  and  Water  Co. 
6  Estimated  by  the  engineers  of  the  If nited  States  Geological  Survey. 
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SURFACE   WATER  SUPPLY,  1913,  PART  VI, 


TETON   RIVER   AT   STRABANE,   MONT. 

Location.— In  the  SE.  J  NE.  J  sec.  35,  T.  25  N.,  R.  7  W.,  on  the  highway  bridge 
half  a  mile  north  of  Peeble*s  lanch,  16  miles  above  Chouteau,  Mont.,  at  Stoibane, 
poet  office. 

Becorda  available.— November  26,  1904,  to  Decembo*  31,  1906;  January  16,  1906, 
to  December  31, 1913. 

Drainage  area. — 140  square  miles. 

Gage. — Standard  chain  gage  fastened  to  upstream  side  of  bridge  near  the  center  of 
the  river,  installed  March  23,  1911;  previous  to  that  date  several  different  gages 
and  datums  were  used. 

Control. — Shifts  at  hi^  stages;  current  swift.  Several  channels  at  both  low  and 
high  stages,  but  the  main  channel  carries  about  80  per  cent  of  the  flow  at  h^ 
stages  and  85  per  cent  at  low  stages.  The  results  show  the  total  flow  of  all  the 
channels. 

Diacharge  meaaorements.— At  flood  stages  made  from  bridge  at  the  gage;  at  low 
stages  by  wading  at  various  sections. 

Winter  flow. — Not  affected  by  ice. 

Diveraiona  and  atorage. — Practically  no  water  is  div^ted  above  the  station,  but 
the  ordinary  flow  below  the  station  is  appropriated  and  used  for  irrigation.  An 
irrigation  project  now  being  constructed  imder  the  Carey  Act  will  store  the  flood 
water  of  Teton  Riyer  in  the  reservoir  about  5  miles  north  of  the  gaging  statioQ. 
The  capacity  of  the  reservoir  is  106,700  acre-feet,  and  it  can  be  increased  to  210,000 
acre-feet  by  raising  the  top  of  the  dam  20  feet.  The  reservoir  will  serve  55,400 
acres  of  land  on  the  north  side  of  the  river.  The  water  will  be  diverted  half  a 
mile  above  the  gage. 

Accuracy. — Accurate  determination  of  dischaige  during  high  stages  difficult  because 
of  shifting  channel. 

Discharge  measurements  of  TeUm  River  at  Strabaane,  Mont.,  in  191S, 


Date. 

Hydrogn^bw. 

Oace 
heli^t. 

Db- 
charge. 

Date. 

Gage 

Dfe. 

Apr.    9 
Ifoy  30 
June  11 

C.  S.  Heidel 

Feet, 
2.84 
6.47 
6.27 
4.62 

See.-ft, 

32 

1,090 

837 

369 

July  31 

Aug.  27 

27 

Oct.   23 

C.S.  Heidel 

FM. 
3.94 
3.79 
3.79 
3.73 

^Vk 

B.  E.  Jones 

B.E.Jones 

in 

C.S.  Heidel 

do 

C.S.  Heidel 

KM 

24 

B.  E.  Jones 

78 
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Doily  gage  height,  in  feet,  of  Teton  River  at  Strabane,  Mont.,  for  191S. 
[las.  Peebles,  Jr.,  observer.] 


Day. 


Jan.     Feb.     Uar.     Apr.     May.    June.    July.    Aug.    Sept.     Oct.     Nov. 


Dec. 


1.. 
i.. 
3.. 
4.- 
6.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18. 
19. 
20. 

21. 
22. 
23. 
2}. 
25. 

26. 
27- 
28. 
29. 
30. 
31. 


2.7 
2.7 
2.7 
2.65 
2.65 

2.65 
2.7 


2.65 
2.«6 
2.05 

2.e 
2.e 

2.6 
2.6 
2.6 
2.55 
2.55 

2.55 
2.55 
2.55 
2.6 
2.6 

2.6 

2.6 

2.65 

2.65 

2.65 

2.6 


2.65 
2.7 
2.7 
2.7 
2.65 

2.65 
2.6 
2.6 
2.6 
2.65 

2.65 
2.65 
2.7 
2.7 
2.7 

2.75 
2.8 
2.85 
2.85 
2.85 

2.8 
2.8 
2.75 
2.7 
2.7 

2.7 


2.7 
2.7 
2.7 

2.7 
2.75 
2.8 
2.86 
2.9 

2.9 
2.85 
2.86 
2.8 
2.8 

2.8 
2.8 
2.85 
2.85 
2.85 

2.85 
2.8 
2.8 
2.8 
2.85 

2.8 
2.75 
2.7 
2.7 
2.7 
2.7 


2.76 
2.8 
2.75 
2.75 
2.75 

2.7 

2.7 

2.82 

2.88 

2.9 

2.9 

2.95 

3.06 

3.1 

3.25 

3.25 
3.25 
3.25 
3.25 
3.3 

3.3 

3.35 

3.4 

3.45 

3.4 

3.45 
3.45 
3.45 
3.45 
3.5 


3.5 
3.5 
3.5 
3.5 
3.65 

3.55 

3.55 

3.5 

3.5 

8.55 

3.6 
3.6 
3.7 
8.9 
3.8 

3.8 
3.8 
3.9 
3.9 
4.0 

4.0 
4.2 
4.2 
4.3 
4.95 

5.15 
5.6 
5.7 
5.7 
5.55 
5.55 


5.6 

5.75 

5.7 

5.6 

5.6 

5.55 
5.55 
5.45 
5.46 
5.35 

5.3 
5.3 
5.2 
5.1 

4.9 

4.9 

4.85 

4.85 

4.85 

4.85 

4.8 
4.7 
4.7 
4.5 
4.5 

4.65 

5.0 

5.0 

4.85 

4.7 


4.75 

4.6 

4.6 

4.5 

4.5 

4.5 

4.5 

4.45 

4.4 

4.35 

4.3 

4.3 

4.25 

4.25 

4.2 

4.15 
4.15 
4.15 
4.15 
4.15 

4.15 

4.15 

4.15 

4.1 

4.1 

4.06 
4.05 
4.0 
4.0 
3.95 
3.9 


3.05 
3.95 
3.95 
3.95 
3.95 

3.95 
3.95 
3.9 
3.95 
4.0 

4.0 
3.95 
3.95 
3.96 
3.96 

3.95 
3.95 
3.9 
3.9 
3.9 

3.85 
3.85 
3.8 
3.8 
3.8 

3.8 
3.75 
3.75 
3.75 
3.75 
3.8 


3.75 
3.75 
3.7 
3.7 
3.75 

3.7 

3.75 

3.75 

3.75 

3.75 

3.75 
3.75 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 

3.75 

3.7 

3.7 

3.7 

3.65 
3.65 
3.7 
3.7 
3.7 


3.65 
3.65 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 

3.75 

3.8 

3.8 

3.8 

3.8 
3.8 
3.8 
3.8 
3.75 

3.7 
3.7 
3.7 
3.7 
3.7 

3.75 
3.75 
3.75 
3.75 
3.75 
3.75 


3.75 
3.75 
8.75 
8.75 
3.75 

3.76 
3.75 
3.75 
3.75 
3.75 

3.75 
3.76 
3.75 
3.75 
3.75 

3.75 
3.75 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 


3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.65 
3.65 
3.65 
3.65 
3.65 

3.65 
3.G5 
3.65 
3.6 
3.6 

3.6 

3.5 

3.5 

3.49 

3.48 

3.48 
3.48 
3.48 
3.48 
3.50 
3.50 


Note.— Jan.  8-10  and  Feb.  27  to  Uar.  2,  river  was  gorged  with  ice  below  gage  and  no  observations  were 
reported  by  the  observer. 
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Daily  discharge ^  in  ieccmd-feety  of  Teton  River  at  Strabane,  Mont,,  for  191S, 


Day. 


Jan. 


Fab. 


Apr. 


May. 


JODO. 


July. 


Aug. 


Sept. 


Oct 


Not.  I  Dec. 


1 
2 
8 
4 
5 

6 
7 
8 
9 
10. 

11. 
12. 
13. 
14 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


27 
30 
27 
27 
27 

24 
24 
31 
36 
37 

37 
41 
50 
54 
70 

70 
70 
70 
70 
76 

76 
83 
90 
97 
90 

97 
97 
97 
97 
104 


1 


104 
104 
104 
104 
112 

112 
112 
104 
104 
112 

120 
120 
137 
176 
155 

155 
155 
176 
176 
200 

200 
252 
252 
284 
600 

752 
1,180 
1,290 
1,290 
1,130 
1,130 


1,180 
1,350 
1,290 
1,180 
1,180 

1,130 
1,130 
1,030 
1,030 


890 
890 
795 
710 
565 

565 
535 
535 
535 
535 

B06 
450 
450 
356 
356 

425 

635 
635 
535 
450 


478 
400 
400 
356 
356 

856 
356 
320 
300 


255 
255 
240 
240 
230 

205 
205 
205 
205 
206 

195 
195 
195 
185 
185 

152 
152 
140 
140 
128 
117 


128 
128 
128 
128 
128 

128 
128 
117 
128 
140 

140 
128 
128 
128 
128 

128 
128 
117 
117 
117 

107 
107 
97 
97 
97 

97 
89 
89 
89 
89 
97 


» 

74 
74 
74 
74 
74 

74 

74 
74 
67 
67 

67 
Sa 

5S 

Si 

a 

S3 
5S 


Note.— Discharge  determiDed  as  follows:  Jan.  1  to  July  7  from  a  fairly  well  defined  rating  carv<e;  Jolj 
8-25,  by  indirect  method  for  shifting  channels;  July  26  to  Dec.  31,  from  a  fairly  well  defined  rating  eorc%. 
Discharge  interpolated  Jan.  8-10  and  Feb.  27  to  Mar.  2. 

Monthly  discharge  of  Teton  River  at  Strabane^  Mont.  ^  for  191S. 


Month. 

Discharge  in  second-feet. 

Rmi-<iff 
(total  In 
acre^eet). 

Aem- 

iJlfTi  itTniTn  ^ 

Mean. 

nej. 

Jaifiuary , ,,,,..,.,-  ^ ^  -  r ,  ^ r ,  -  r  - 

24 

34 

87 

104 

1,290 

1,350 

478 

140 

89 

97 

89 

81 

17 
19 
24 
24 
104 
356 
117 
80 
74 
74 
81 
53 

20.6 
25.0 
29.4 
80.9 

355 

760 

246 

116 
83.2 
86.2 
85.5 
69.1 

1,270 

1,300 

1,810 

3,620 

21,800 

45,300 

15,100 

7.180 

4,050 

5,300 

5.(»0 

4.  MO 

c. 

February r . . , , -  ■,  -, ,  ^ ,  - ,  ^  - .  ^ , ,  . 

C 

March 

C. 

AprU 

B. 

May!:;.::::::.: :.: 

B. 

June 

B. 

July 

B. 

August 

B. 

September 

B. 

October 

B. 

November 

B. 

B. 

The  year.. 

1,350 

17 

162 

117,000 

Note— Accuracy  for  January,  February,  and  March  reduced  because  of  the  possible  efltot  of  ioa. 
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TETON  RIVER  NEAR  CHOUTEAU,   MONT. 

Location. — ^At  the  hl^^ way  bridge  about  hall  a  mile  above  the  mouth  of  Deep  Creek 

and  1  mile  south  of  Chouteau,  Mont. 
BeeordB  available.— November  30, 1904,  to  July  31, 1906;  May  27  to  December  31, 

1913. 
Drainage  area. — Not  measured. 

Gage.— Staff,  ftietened  to  pier  on  the  downstream  side  near  the  left  bank. 
ControL— Gravel;  shifting. 
Discharge  measurements. — At  high  stages  measurements  made  from  bridge  at  the 

gage;  at  low  stages  by  wading  near  gage. 
Winter  flow.— Affected  by  ice. 
Dtversions. — Water  is  diverted  both  above  and  below  the  gage  and  the  total  flow  has 

been  filed  on  for  irrigation.' 
Accuracy. — Owing  to  the  shifting  of  the  channel  several  discharge  measurement  are 

required  each  year  to  insure  good  results. 

Discharge  measurements  of  Teton  River  near  Chouteau,  Mont.,  in  19lS. 


Date. 

Hydrographer. 

Oaige 
height. 

Dl9-     1 
charge. 

Date. 

Hydrographer. 

Gaee 
hei^t 

Di». 
charge. 

May  27 

B.  E.  Jones 

Feet. 
6.07 
6.00 
3,85 

712 
218 

July  30 
Aug.  28 
Oct.   22 

0.8.  Heidel 

Feet. 
2.48 
2.36 
2.90 

Sec-ft. 
8.2 

C  S.  Heidel 

B.  E.  Jones 

3.4 

26 

B.  E.  Jones 

C.  8.  HeWel 

37 

Daily  gage  height,  in  feet,  of  Teton  River  near  Chouteau,  Mont.,  for  191S. 
[CD.  Yeager, observer.) 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1                  

5.65 

5.7 

5.75 

5.8 

5.1 

4.9 
4.8 
6.0 
5.1 
5.15 

5.0 

4.95 

4.9 

4.8 
4.65 

4.4 
4.3 
4.2 
4.2 
4.2 

4.1 
4.1 
4.0 
3.9 
3.95 

4.0 
4.7 
4.4 
4.3 
4.2 



4.1 

4.0 

4.0 

3.96 

3.95 

3.9 

3.0 

3.8 

3.75 

3.7 

3.6 
3.5 
3.4 
3.3 
3.25 

3.1 

3.16 

8.0 

2.9 

2.8 

2.7 

2.66 

2.6 

2.6 

2.6 

2.6 

2.65 

2.6 

2.5 

2.46 

2.4 

2.38 
2.38 
2.35 
2.35 
2.35 

2.32 
2.32 
2.32 
2.30 
2.30 

2.30 
2.30 
2.30 
2.30 
2.30 

2.30 
2.33 
2.33 
2.32 
2.30 

2.35 
2.35 
2.35 
2.36 
2.35 
2.35 

2.35 
2.35 
2.35 
2.35 
2.35 

2.35 
2.35 
2.35 
2.35 
2.38 

2.35 
2.35 
2.35 
2.35 
2.35 

2.35 
2.35 
2.35 
2.35 
2.4 

2.4 
2.4 
2.46 
2.45 
2.46 

2.46 

2.6 

2.6 

2.6 

2.6 



2.65 

2.65 

2.6 

2.65 

2.7 

2.75 

2.8 

2.9 

3.0 

3.2 

3.3 

3.35 

3.2 

3.1 

3.0 

2.9 
2.9 
2.9 
3.0 
2.85 

2.85 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.96 

2.95 

2.95 

2.95 

2.95 

3.0 

3.0 

3.0 
3.0 
3.0 
3.0 
8.0 

3.1 

3.05 

8.0 

3.0 

3.0 

3.0 
3.0 
3.0 
8.0 
3.0 

8.0 
8.0 
3.0 
3.0 
3.0 

3.0 
8.0 
3.0 
3.0 
8.0 

3.0 

2....!.!]' 

3.0 

3                     

3.0 

4                   

3.02 

5                           

3.02 

6                           

3.02 

7                     

g 

9                         

10 

11 

12                             

J3                 

14 

15                     

16                     

17  .           

18                             

19              

20 

21 



22                         

23          

24 

25          

16 

27     

6.05 

5.3 

5.7 

5.55 

5.6 

2g                           

29 

K)       

rt             

I  See  also  description  of  Teton  River  near  Strabane. 
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Daily  dischcarge,  in  second-feet ^  of  Teton  River  near  CkotUeau,  Mont.,  far  191$, 


Day. 

May. 

June. 

July. 

Aug. 

Bept 

Oct 

Nov. 

Dec 

1 

929 

968 

1,010 

1,050 

713 

627 
588 

694 
752 
786 

713 
680 
666 
617 
546 

429 
385 
343 
343 
343 

304 
304 
268 
235 
252 

268 
569 
429 
385 
343 

304 
288 
268 
252 
252 

235 
235, 
206 
191 
177 

151 
127 
106 
88 

80 

60 
66 
49 
39 
30 

22 

18 
15 
15 
15 

15 

12 

10 

10 
7.5 
5.0 

4.2 
4.2 
3.0 
3.0 
3.0 

1.8 
1.8 
1.8 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
2.2 
2.2 
1.8 
1.0 

1.0 
1.5 
2.0 
2.5 
8.0 

3.0 
8.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
8.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
4.2 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
8.0 
5.0 

6.0 
5.0 
7.5 
7.5 
7.5 

7.6 
10 
10 
10 
10 

12 
12 
16 
18 
22 

26 
30 
89 
49 
73 

88 
97 
73 
60 
49 

39 
39 
39 
49 
34 

34 

39 
39 
39 
39 

39 
39 
39 
39 
44 
44 

44 
44 
44 

49 

49 

49 
49 
40 
49 
49 

60 
64 

49 
49 
49 

49 

49 
49 
49 
49 

49 
40 
49 
49 
49 

49 
49 
49 

49 
49 

# 

2 

# 

3 

# 

4 

SI 

5 

$1 

e 

51 

7 

8 

9 

10 

11 

13 

18 

14 

16 

16 

17 

18 .* 

19 

20 

21 

22 

23 

24 

25 

26 

27 

564 
699 
900 
850 
880 

28 

29 

30 

31 

Note.— Dischaive  determined  as  follows:  May  27  to  June  9  by  indirect  method  for  shifting  cliaimels; 
June  10  to  Dec  6  from  a  fairly  well  defined  rating  curve;  Aug.  21-25,  interpolated. 

Monthly  discharge  of  Teton  River  near  Chouteau,  Mont,,  for  191S, 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


Run-off 
(total  in 
acre-feet). 


nes. 


May  27-31 

June 

July 

August 

September 

October 

November 

December  1-6.. 


909 
1,050 
304 
4.2 
10 
97 
60 
51 


664 
235 
6.0 
1.0 
3.0 
12 
44 
49 


782 
552 
107 
2.13 
4.77 
41.8 
49.0 
50 


7,7«) 
33,800 

6,580 
131 
284 

2,570 

2,920 
506 


a 
a 

B. 

a 
c. 

B. 
B. 
B. 


The  period. 


53,600 


Note.— Accuracy  for  August  and  September  reduced  on  accout  of  smallness  of  the  discharge  whieb 
tends  to  increase  the  percentage  of  error. 
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8FBINO  OBEEK  NEAB  STBABANE,   MONT. 

Location. — ^About  200  feet  above  the  highway  bridge  half  a  mile  south  of  Strabane  post 

office. 
Becoxds  available.— May  30  to  December  31, 1913. 
Drainage  area. — Not  measured. 
Oage. — Staff,  nailed  to  a  post  near  the  left  bank. 

ContioL — Shifts  gradually  during  summer  months  as  a  result  of  growth  of  mosR. 
Discharge  zneasnrements. — ^Made  by  wading  at  the  bridge  below  the  gage, 
^i^ter  flow. — ^Affected  by  ice  only  during  extremely  cold  periods. 
Divenions.— None. 
Accuracy. — Results  should  be  good  if  sufficient  discharge  measurements  are  made 

each  year  to  show  tlie  extent  of  the  shift. 

Discharge  meamrements  of  Spring  Creek  near  Strabane,  Mont,  in  191S. 


Date. 

Hydrographer. 

Oam 
heiiht. 

Dis- 

Date. 

Hydrographer. 

h^El 

Dl». 
charge. 

Mfty  SO 

B.  E.  Jones 

Feet, 
4.06 
3.84 
3.82 

8.6 
3.5 

July  81 
Aug.  37 
Oct.   22 

C.  S.  Heidel :.... 

Feet, 
3.73 
3.75 
3.91 

Sec.-ft. 
1.2 

C.  8.  HeideL 

B.E.  Jones 

.77 

33 

B.  K.  JonM 

C.  8.  Heidel 

5.0 

Daily  gage  heighty  infeet,  of  Spring  Creek  near  Strabane^  Mont,,  for  191S, 
f  Jas.  PeeblBB,  Jr.,  observer.) 


Day. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1              

4.0 

4.0 

4.0 

3.05 

3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.83 
3.83 
3.83 
3.82 
3.82 

3.82 
3.82 
3.82 
3.81 
3.81 

3.81 
3.81 
3.81 
3.82 
3.82 

4.05 
4.32 
4.32 
4.30 
4.28 

4.22 

4.1 

4.0 

3.0 

3.0 

3.0 

3.0 

3.88 

3.88 

3.88 

3.86 
3.84 
3.83 
8.82 
3.81 

3.81 

3.8 

3.8 

3.78 

3.78 

3.77 
3.77 
3.76 
3.76 
3.76 

3.76 
3.75 
3.75 
3.75 
3.75 
3.75 

3.74 
3.74 
3.73 
3.73 
3.73 

3.73 
3.73 
3.78 
3.78 
3.74 

3.74 
3.74 
3.73 
3.73 
3.73 

3.73 
3.73 
3.73 
3.73 
3.73 

3.73 
3.73 
3.72 
3.72 
3.72 

3.72 
3.75 
3.75 
3.75 
3.75 
3.75 

3.75 
3.75 
3.75 
3.75 
3.74 

3.74 
3.74 
3.74 
3.74 
3.74 

3.74 
3.74 
3.74 
3.74 
3.75 

3.75 
3.75 
3.75 
3.75 
3.75 

3.75 

3.81 

3.8 

3.8 

3.8 

3.70 

3.79 

3.79 

3.8 

3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.0 
3.0 
3.0 
3.9 
3.9 

3.0 

3.0 

3.88 

3.88 

3.88 

3.87 
3.86 
3.86 
3.86 
3.88 

3.90 
3.91 
3.91 
3.91 
3.92 

3.92 
3.92 
3.91 
3.91 
3.01 
3.91 

3.9 
3.9 
3.9 
3.9 
3.9 

3.9 

3.9 

3.91 

3.91 

3.91 

3.91 
3.9 
8.9 
3.9 
3.9 

3.9 
3.9 
3.9 
3.0 
3.0 

3.89 
3.89 
3.88 
3.88 
3.88 

3.88 

3.88 
3.88 
3.88 
3  87 



3.87 

2 

3.87 

3        

3.87 

4 

3.87 

5 

3.87 

6 

3.87 

7 

3.85 

8 

3.85 

9 

3.85 

10 

3.85 

11    

3.84 

12 

3.84 

13 

3.84 

14 

3.84 

15 

3.84 

Ift 

3.84 

17 

3.85 

18 

3.85 

19 » 

3.85 

ao 

3.85 

21 

3.85 

22 

3.85 

23 

3.85 

24 

3.86 

25 

3.86 

26 

3.86 

27 

3.87 

28 

3.87 

29 

3.87 

80 

3.86 

81 

4.0 

3.86 
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Daily  dikharge,  in  second-feet,  of  Spring  Creek  near  Strabanej  Mont.,  for  ms. 


Day. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

10 

10 

10 
7.6 
5.4 

5.4 
5.4 
5.4 
5.4 
5.4 

3.1 
3.1 
3.1 
2.8 
2.8 

2.8 
2.8 
2.8 
2.6 
2.6 

2.6 
2.6 
2.6 
2.8 
2.8 

13.4 
38 

38 
36 
34 

28 

17 

10 
5.4 
5.4 

6.4 
5.4 
4.7 
4.7 

4.7 

4.0 
3.3 
3.1 
2.8 
2.6 

2.6 
2.3 
2.3 
1.9 
1.0 

1.8 
1.8 
1.6 
1.6 
1.6 

1.6 
1.4 
1.4 
1.4 
1.4 
1.4 

1.2 
1.2 
1.0 
1.0 
1.0 

1.0 
1.0 
2.0 
2.0 
1.2 

1.0 
1.0 
.8 
.8 
.8 

.8 
.8 
.7 
.7 
.7 

.7 

.7 
.6 
.6 
.6 

.5 

.8 
.8 
.8 
.8 
.8 

0.8 
.8 
.8 
.8 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.8 

.8 
.8 
.8 

:l 

.8 
2.0 
1.7 
1.7 
1.7 

1.5 
1.5 
1.5 
1.7 
1.7 

1.7 
1.7 

\:l 

1.7 

4.7 
4.7 
4.7 
4.7 
4.7 

4.7 
4.7 
4.0 
4.0 
4.0 

3.7 
3.3 
3.3 
3.3 
4.0 

4.7 
5.1 
5.1 
5.1 
5.5 

6.6 
5.5 
6.1 
5.1 
5.1 
5.1 

4.7 
4.7 
4.7 
4.7 
4.7 

4,7 
4.7 
&1 
5.1 
5.1 

5.1 

4,7 
4.7 
4.7 
4.7 

4.7 
4.7 
4.7 
4.7 
4.7 

4.4 

4.4 
4.0 
4-0 
4.0 

4.0 
4.0 

IT 

2 

Vt 

3 

IT 

4 

IT 

6 

3.7 

6 

IT 

7 

10 

8 

16 

9 

le 

10 

10 

11 

IT 

12 

^T 

13 

t  • 

14 

« • 

15 

IT 

16 



■■)• 

17 

h 

18 

u 

19 

Is 

20 

U 

21 

11 

22 1 

!.« 

23 

U 

24 

ii 

26 

. 

IS 

25 

31 

27 

IT 

28 

4  0  i   1" 

29 

4.0 
3.7 

n 

30 1 

XI 

31 ! 

10 

11 

1 

Note.— Diecharge  detennined  as  follows:  Previous  to  Aug.  1.  from  a  fairly  well  defined  rating  com: 
Aug.  1-26,  by  indirect  method  for  shifting  channels;  after  Aug.  26,  flrom  a  fairly  well  defined  ^atix^s  cnm. 

Monthly  discharge  of  Spring  Creek  near  Strabane,  Mont.,  for  191S. 


Month. 


June 

July 

August 

September. 

October 

November. . 
December.. 


The  period. 


Discharge  in  seoand-fset. 


Maximum.  Minimnm.     Mean. 


2.0 
2.0 
5.5 
5.1 
3.7 


2.6 
1.4 
.5 
.7 
1.7 
3.7 
2.7 


9.04 
4.34 
.92 
1.03 
4.13 
4.54 
3.19 


Rmi^off    IaJ 
(total  in    rr 


(total  in 
acre-leet). 


I 


538 

367 
56.6 
6L3 

254 

270 

196 


1,640 


Non.— The  shift  during  August  was  gradual,  so  that  the  records  for  that  period  are  oooaidered  good. 
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DEEP  CREEK   NEAR  CHOUTEAU,   MONT. 

Location.— In  the  SW.  J  NW.  }  sec.  15,  T.  23  N.,  R.  5  W.,  at  Hugh  Robinson's  ranch, 

5  mileB  southwest  of  Chouteau,  Mont. 
Records  available.— March  24, 1911,  to  December  31, 1913. 
Drainage  area. — Not  measured. 
Gage.— Overhanging  chain  on  right  bank. 
ControL— Gravel  bar  about  50  feet  below  gage.    Channel  clean  and  fairly  permanent; 

bed  composed  of  gravel. 
Discharge  measurexnents. — Made  by  wading. 
Winter  flow.— Affected  by  ice. 

Diversions. — ^A  few  small  ditches  divert  water  from  the  creek. 
Accoracy.— Records  good. 

Discharge  measurements  of  Deep  Creek  near  Chouteau,  Mont.,  in  191S, 


I>ate. 

Hydrographer. 

Gage 
height. 

charge. 

Uj  28 

B.  E.  Jones 

Feet. 
7.19 
d.22 
5.56 
5.71 

Sec.-ft. 
542 

fnne  25 

do 

144 

lag.  28 

do 

28 

fov.   7 

W.  A    l^mih          , 

48 

Daily  gage  height,  in  feet,  of  Deep  Creek  near  Chouteau,  Mont.,  for  1913. 
[tiag^  Robinson,  observer.l 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

6.01 
6.88 
6.04 
5.96 
6.26 

6.26 
6.26 
6.16 
6.11 
6.06 

6.08 
6.16 
6.06 
6.06 
6.06 

6.01 
6.96 
5.96 
5.96 
6.06 

6.06 
6.16 
6.11 
6.01 
6.01 

5.96 
5.96 
6.06 
6.06 
6.06 

6.06 
6.16 
6.16 
6.11 
6.16 

6.11 
6.11 
6.06 
6.06 
6.06 

6.06 
6.16 
6.16 
6.21 
6.16 

6.16 
6.11 
6.21 
6.65 
6.50 

6.31 
6.26 
6.50 
6.55 
6.7 

6.8 

7.0 

7.2 

7.3 

7.45 

7.25 

7.2 

7.15 

7.15 

7.15 

7.0 

6.95 

6.8 

6.9 

6.85 

6.85 

6.8 
6.65 
6.75 
6.65 
6.55 

6.45 
6.40 
6.38 
6.38 
6.48 

6.33 
6.28 
6.23 
6.23 
6.18 

6.33 
7.15 
7.15 
6.70 
6.46 

6.38 
6.33 
6.23 
6.23 
6.17 

6.17 
6.12 
6.07 
6.07 
6.02 

6.02 
6.97 
5.97 
5.97 
5.92 

5.92 
5.87 
5.82 
5.82 
5.77 

5.77 
5.76 
5.76 
5.71 
5.71 

6.71 
6.71 
5.71 
5.66 
5.66 
5.66 

5.66 
6.66 
5.66 
5.64 
5.61 

6.64 
6.64 
6.61 
5.71 
6.70 

5.70 
5.67 
5.65 
6.65 
6.65 

6.65 
5.63 
5.65 
5.63 
5.63 

6.60 
5.65 
5.63 
5.60 
6.60 

5.57 
5.55 
5.54 
5.54 
5.52 
5.52 

5.49 
5.49 
6.49 
5.49 
5.44 

5.44 
6.44 
5.44 
6.44 
6.44 

6.44 
6.44 
5.44 
5.39 
5.39 

5.34 
5.29 
5.29 
5.29 
5.29 

5.31 
6.31 
5.33 
6.33 
6.28 

6.33 
5.33 
5.33 
5.33 
^.31 

5.33 
5.33 
5.33 
5.33 
5.48 

5.68 
6.58 
5.63 
6.53 
6.58 

6.68 
6.13 
6.13 
6.03 
5.83 

5.72 
5.67 
5.62 
5.67 
5.72 

5.72 
5.72 
5.72 
5.67 
5.73 

5.67 
5.73 
6.73 
6.73 
5.67 
5.67 

5.67 

t 

5.67 

1 

6  67 

5.63 

5.63 

5.63 

5.63 

5.60 

5.6 

•6.6 

5.6 

5.65 

5.6 

5.55 

5.5 

5.6 

6.7 

1 

6.6 

1 

5.55 

6.65 

5.6 

5.6 

6.55 

6.55 

6.65 

6.55 

6.65 

5.56 

6.61 

6.14 
6.04 

5.61 
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DaUy  discharge f  in  deeand-feet,  of  Deep  Creek  near  Chouteau,  Mont.  ^  for  1913. 


D.y. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct 


Kov. 


1. 
2. 
S. 
4. 
6. 

6. 
7- 
8. 
0. 
10- 

11.. 
12-, 
13.. 
14.. 
16.. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23- 
24. 
25. 

26. 
27. 
28. 
29. 

ao.. 

31. 


128 
105 


98 
72 
105 

88 


158 
158 
132 
120 
114 

114 
132 
109 
109 
109 

98 


88 
109 

109 
132 
120 
98 


109 
109 
109 


109 
132 
132 
120 
132 

120 
120 
109 
109 
109 

109 
132 
132 
145 
132 

132 
120 
145 
278 
227 

171 
158 
227 
244 
296 

335 
421 
515 
565 

644 
540 


515 
491 
491 
491 
421 

899 
835 
377 
856 

356 

836 
278 
816 
278 
344 

212 
196 
190 
190 
221 

176 
163 
150 
150 
137 

176 
491 
491 
296 
215 


190 
176 
150 
150 
135 

135 
123 
111 
111 
100 

100 
90 
90 
90 


14 
14 
14 
14 
23 

42 
31 
36 
27 
SI 

43 
125 
125 
lOS 

63 

47 
41 
35 
41 
47 

47 
47 
47 
41 


& 

G 
S 

% 

s 

s 
s 
a 

a 

3 

3 
% 

% 

9 
S 

» 


Note.— Discharge  determined  from  a  rating  curve  well  defined  above  20  second-feet. 

Monthly  discharge  of  Deep  Creek  mar  Chouteau,  Mont.,  for  191S. 


Month. 


Discharge  in  second-ftot. 


Maximum.  Minimum.     Mean. 


Run-off     i-w 
(totalln  1^ 


Anrfl 

May 

June 

July 

August 

September. 

October 

November.. 


158 
644 
515 
190 
45 
23 
125 
44 


72 
109 
137 
40 
26 
11 
14 
24 


110 

221 

305 
85.9 
85.8 
16.6 
45.5 
33.4 


6,550  A. 
13.600  A. 
18,100    A. 

5,280  I  t 

2,200  I  A, 
988  IB. 

2,800   A. 

1,900  1  A- 


The  period. 


51,510 
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WILLOW  CREEK   NEAR  CHOUTEAU,   MONT. 

Location.— In  see.  14,  T.  23  N.,  R.  6  W.,  at  McPhee's  ranch,  12  miles  eouthweet  of 

Chouteau,  Mont. 
Record  available.— April  2, 1912,  to  December  31,  1913. 
Drainage  area. — Not  measured. 
Gage.— Staff  gage  on  left  bank.    Low-water  section  reads  to  5.00  feet;  high-water 

section  reads  5.00  to  9.00  feet. 
CJontroL— Fairly  permanent. 
Discharge  measurements. — ^Made  by  wading  at  the  gage,  except  at  extreme  high 

stages,  when  they  may  be  made  from  a  bridge  half  a  mile  below  the  gage. 
Winter  flow.— Affected  by  ice;  probably  little  flow. 
DiveTBions. — Several  diversions  above  the  station,  mostly  to  water  hay  land;  not 

much  water  used  except  during  very  dry  spells. 
Accuracy. — Conditions  good  for  obtaining  accurate  discharge  data. 


Chouteau,  Mont. 

, in  191S 

Date. 

Hydrographer. 

hSSl 

Db- 
charge. 

ICar  28 

B.E.  Jones 

Feet. 
2.76 
1.82 
1.37 
1.69 

See.-ft. 
127 

fane  25 

do 

20.0 

iog.  28 

do 

.93 

*ov.   7 

W.  A  .  l4|Tnh    .  .  , 

13.4 

NoTX.— Aug.  28,  the  potait  of  tero  flow  was  estimated  at  gage  height  1.25  feet. 

Daily  gage  height^  in  feet,  of  WUlow  Creek  near  Chouteau,  Mont.,  for  191 S. 
[S.  A.  McPhee,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

I 

2.30 
2.25 
2.15 
2.10 
2.25 

2.60 
2.60 
2.50 
2.45 
2.48 

2.30 
2.30 
2.28 
2.30 
2.35 

2.18 

2.10 
2.10 
2.12 
2.16 
2.16 

2.12 
2.12 
2.02 
2.08 
2.06 

2.06 
2.10 
2.06 
2.10 
2.06 

2.00 
2.08 
2.06 
2.90 
2.65 

2.55 
2.56 
8.50 
2.60 
2.60 

2.60 
2.60 
2.70 
3.30 
3.00 
2.80 

2.70 
2.60 
2.50 
2.40 
2.30 

2.26 
2.22 
2.22 
2.20 
2.1 

2.1 

2.06 

2.06 

2.02 

1.96 

1.88 
1.85 
1.82 
1.80 
1.9 

1.75 

1.72 

1.70 

1.7 

1.8 

2.1 

8.25 

3.12 

2.7 

2.2 

2.10 
2.02 
2.00 
1.96 
1.9 

1.86 

1.8 

1.75 

1.7 

1.65 

1.66 
1.62 
1.62 
1.60 
1.6 

1.60 
1.58 
1.58 
1.66 
1.52 

1.50 
1.56 
1.52 
1.60 
1.6 

1.65 
1.60 
1.62 
1.56 
1.52 
1.62 

1.6 
1.50 
1.88 
1.46 
1.46 

1.45 
1.42 
1.68 
1.62 
1.62 

1.60 
1.60 
1.56 
1.68 
1.65 

1.70 

1.68 

1.65 

1.6 

1.65 

1.6 

1.50 

1.48 

1.46 

1.45 

1.42 
1.40 
1.38 
1.38 
1.35 
1.35 

1.82 
1.32 
1.32 
1.30 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 

1.3 

1.30 

1.28 

1.25 

1.25 

■*i.'25* 
1.26 
1.28 

1.30 
1.36 
1.40 
1.42 
1.46 

1.46 
1.48 
2.60 
1.6 

T55* 
1.58 
1.60 
1.62 

1.68 
1.68 
1.75 
1.75 
1.86 

1.88 
1.80 
1.80 
1.82 
1.86 

1.88 
1.75 
1.76 
1.72 
1.72 

1.76 
1.76 
1.78 
1.78 
1.75 
1.72 

1.72 
1.72 
1.70 
1.68 
1.68 

1.66 
1.66 
1.65 
1.68 
1.70 

1.72 
1.70 
1.70 
1.68 
1.68 

1.68 

1.70 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.70 

1.68 

1.66 
1.65 
1.62 
1.60 
1.56 

1.68 

t 

1.60 

1 

1.62 

I 

1.62 

L62 

1.60 

, 

1 

2.20 
2.18 
2.25 

2.20 
2.15 
2.00 
1.98 
2.00 

2.00 
2.05 
^  2.02 
2.06 
2.08 
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Daily  discharge f  in  second-feet,  of  WUlow  Creek  near  Chouteau,  MorU.ffor  J91S. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.      D«c, 

1 

68 
02 
52 
46 
62 

107 
107 
93 
86 
90 

68 
68 
66 
68 
74 

55 
66 
57 
55 
62 

67 
62 
86 
34 
36 

36 
41 
38 
41 
44 

48 
52 
52 

48 
48 
38 
44 
41 

41 
46 
44 

46 
41 

36 
44 
44 
158 
115 

100 
100 
93 
107 
107 

93 
107 
123 
237 
176 
140 

123 
107 
93 
80 
68 

02 
69 
59 
67 

46 

46 
41 
41 
38 
32 

26 
24 
21 
20 
27 

17 
15 
14 
14 
20 

46 
226 
199 
123 

67 

46 
38 
36 
32 
27 

24 
20 
17 
14 
12 

12 
10 
10 

9 

9 

9 

8.2 

8.2 

7 

5.8 

5 

7 

5.8 

9 

9 

12 
9 

5.8 
7 

5.8 
5.8 

6 
6 
26 
3.0 
3.0 

3.0 
L8 

13 

10 

10 

9 
9 

8.2 
8.2 
12 

H 

13 
12 
9 

7 

6 

6 

4.2 

3.0 

3.0 

L8 
1.0 
.9 
.9 

.8 

.8 

a6 

.6 

lio 

1.8 

3.0 

4.2 

5 

5 

6 

7 
7 
8 
9 
10 

13 
13 
17 
17 
24 

26 
20 
20 
21 
24 

26 
17 
17 
15 
15 

17 
17 
19 
19 
17 
15 

15             Kl 

2 

15             9 

3 

14             10 

4 

13             10 

6 

13            10 

e 

12             9 

7 

12 

8 

12      

9 

13      

10 

14      

11 

15      

12 

14      

13 

14      

14 

13     , 

15 

13      

16 

13      

17 

14      

18 

14      ' 

19 

14      ' 

20 

14       

21 

14       

22 

14       

23 

14       

24 

14      

25 

13      

26 

1 

12     < 

27 

12      

28 

10       

29 

9      

30 

8.2    

31 

1 

Note.— Discbarge  determined  from  a  rating  curve  fairly  well  defined  between  1.0  seoond-feet  and  2& 
second-feet.  Discharge  estimated  Sept.  17-22.  Discharge  interpolated  for  days  for  which  gagt  be#ti 
are  missing. 

Monthly  discharge  of  WUlow  Creek  near  Chouttau,  Mont.,  for  1913. 


Month. 

Discharge  in  second-feet. 

Run-eff 
(total  in 
acre-feet). 

Aas. 

l&inimum. 

Mean. 

r«y- 

April 

107 

237 

226 

46 

26 

8 

26 

15 

10 

34 

36 

14 

6 

as 

.1 

3 

8.2 
8.2 

6a6 
79.4 

6ao 

14.0 
6.70 

.54 
14.6 
13.0 

9.37 

8,610 

4.880 

3,570 

861 

412 

B. 

t£^ :::::::::::::::..:. :..: 

B. 

June. ,    -  ^   ,   ,    ,  , ,r. 

B. 

July 

B. 

August 

B. 

September 

82  |C. 

October 

896  !b. 

November 

774  ;  B. 

December  1-6 

112    B. 

The  Deriod.    ..            

15,100 
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MUDDY   CBEEK  NEAB  BYNTJM,   MONT. 

Location.— In  the  NW.  J  SE.  J  sec.  22,  T.  26  N.,  R.  6  W.,  juat  above  the  mouth  of 

Blackleaf  Creek  and  2  miles  above  Bynum. 
Becords  available.— May  24, 1912,  to  Dec^nber  31, 1913. 
Drainage  area. — Not  measured. 
Gage. — Overhangiug  chain  gage  on  the  left  bank. 
Control. — Shifts  at  all  stages. 

DiBcharge  measurements. — Made  by  wading  near  the  gage. 
Winter  flow.— Affected  by  ice. 
Diversioxis. — Summer  flow  is  appropriated  and  used;   flood  waters  have  been  filed 

on  by  the  Teton  Cooperative  Reservoir  Co. 
Accuracy. — Frequent  discharge  measurements  are  necessary  to  insure  good  results. 

Discharge  measurements  of  Muddy  Creek  near  Bynum^  Mont.,  in  191S, 


Date. 

Gafie 
hei^t. 

Dis- 
charge. 

Data. 

Hydrograplier. 

height. 

Db. 
charge. 

Apr.    0 
S^y  20 
June  11 

C.  S.  HeideL 

Feet. 
2.52 
2.73 
2.28 
2.25 

Sec'ft. 

26.8 

89 

11.4 

3.4 

July  31 
Aug.  27 
Oct.  23 

C.  8.  HeWel 

Feet, 
2.01 
1.96 
2.00 

See.-ft. 
L5 

B.  E.Jones 

B.E.Jones 

.22 

C.  8.  HeideL 

C.  8.  Heidel 

.73 

24 

B.  E.  Jones 

Daily  gage  height^  infeety  of  Muddy  Creek  near  Bynum  Mont.  ^  for  191S. 
(H.  Fligger,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

2.45 

2.4 

2.4 

2.4 
2.4 
2.4 
2.3 
2.3 

2.3 

2.3 

2.25 

2.25 

2.25 

2.3 
2.2 
2.3 
2.2 
2.3 

2.3 
2.2 
2.2 
2.2 
2.3 

2.2 
3.2 
3.05 
2.6 
2.5 

July, 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.5 
2.5 
2.4 
2.4 
2.4 

2.45 
2.45 
2.6 

'*"2.*35* 
2.35 
2.4 
2.4 

2.3 
2.35 
2.35 

2.3 
2.3 
2.3 
2.3 
2.2 

2.2 
2.1 
2.1 
2.1 
2.0 

2.1 
2.1 
2.1 
2.1 
2.1 

'*2.6'* 
2.0 
2.05 
2.0 

2.0 
2.0 
2.0 
2.0 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
1.95 
1.9 
1.9 

1.9 
1.9 
1.9 
1.8 
1.8 

1.8 

"i.s" 

1.8 
1.7 

1.7 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
•  1.9 
1.9 
1.9 
1.9 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 

L9 
1.96 

1.95 
1.9 
1.9 
1.9 
1.9 

1.9 
1.95 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 

2.05 

2.1 

2.05 

2.05 

2.05 

2.05 
2.05 
2.05 
2.05 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 

*  "2.6" 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2.0 

2.0 

2.05 

2.05 

2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.05 
2.06 
2.05 
2.06 

2.06 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.06 
2.05 
2.05 
2.0 

2.0 

2  .            

2.0 

3 

2.0 

4 

2.0 

5 

2.^ 

6                          

2  0 

7 

2.0 

8 

2.0 

e .          

2.0 

10 

2.45 

2.35 

2.3 
2.3 
2.3 
2.25 
2.25 

2.3 

2.3 

2.35 

2.8 

2.7 

2.5 

2.45 

2.4 

2.35 

2.3 

2.3 

2.3 

2.3 

2.65 

2.6 

2.5 

2.0 

a 

2.0 

12      

2.45 
2.45 
2.45 
2.45 

2.45 

2.4 

2.35 

2.4 

2.4 

2.4 

2.3 

2.35 

2.3 

2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.0 

13 

2.0 

14          

2.0 

15 

2.0 

16 

2.0 

17.                  

2.0 

18 

2.0 

19                   

2.0 

20 

2.0 

21 

2.0 

22  .              

2.0 

23 

2.0 

23                

2.0 

25 

2.0 

26 

2.0 

27 

2.0 

28 

2.0 

29 

2.0 

ao 

2.0 

31 

2.5 

2.0 
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Daily  discharge,  in  second-feet,  of  Muddy  Creek  near  Bynum,  Mont.,  for  191$. 


Day. 

Apr. 

May. 

Jane. 

July. 

Day. 

Apr. 

M»y. 

Jone. 

m 

1 

24 
24 
12 
12 
12 

18 
18 
24 
27 
18 

18 
18 
18 
18 
18 

6 
8 
8 
12 
12 

6 

8 
8 
8 
8 

5 
5 
5 
4 

4 

29 
23 
23 
28 
32 

24 
24 
24 
13 
13 

13 
18 

8 
8 
8 

28 
28 
28 
28 
15 

15 

16 

18 
12 
8 
12 
12 

12 
5 
8 
5 
5 

5 
5 
5 
5 
5 

5 

5 

8 

92 

64 

27 
20 
15 
10 
7 

7 

8 

8 

67 

37 

37 

12 
4 

11 

4 
10 

10 
3 
3 
3 
9 

i 

320 

290 

100 

70 

2 

17 

3 

18 

4::::::::::::::: 

19 

5 

20 

6 

21 

7 

22 

8 

23 

9 

23 

10 

25 

11 

26 

12 

27 

13 

28 

14 

29 

15 

30 

31 

Note.— Dlschane  determined  as  follows:  Apr.  1  to  May  18,  from  a  poorly-deflned  rating  cnrve;  Hit  B 
to  Jane  30,  by  Indfrect  method  for  shiftln£  channels;  Joly  1-^1,  from  a  poony-defined  rath^  carre:  Ai«.l 
to  Dec  31 ,  only  monthly  means  estimatea  on  aoooant  of  the  shifting  channel  Disohargemterpolst«d  lot 
days  for  which  gage  heights  are  missing. 

Monthly  discharge  of  Muddy  Creek  near  Bynum,  Mont.,  for  191S. 


Mooth. 

Discharge  in  second-feet 

Ran-«A 

(total  in 

acr^^set). 

AflB- 

BJlTllfH^in. 

Mean. 

«y- 

Anril 

27 

92 

320 

28 

5 
4 

8 

1 

18.4 
16.0 
87.9 
6.8 
«.6 

•  .3 
al.O 
al.O 

•  .7 

797 
1,(M0 
2^200 
418 
37 
18 
61 
60 
43 

c. 

M^:::::::::::::::::::::. :..:.:..::.... :...:::::: 

r. 

JutM» , ,    - 

D. 

July 

p. 

August       r.,..r.rr-, ,   r   -  ,  ■,        T - r 

1). 

September 

p. 

October.... 

p. 

November. 

D. 

December r 

D. 

The  period 

4,730 

_ 

a  Estimated  from  discharge  measurements  and  gage  heights. 
BLACKLEAF  OBEEK  NEAB  BYNUM,   MONT. 

Location.— In  the  NW.  }  SE.  i  sec.  22,  T.  26  N.,  R.  6  W.,  about  200  feet  above  the 

mouth  of  the  creek  and  2  miles  above  Bynum. 
Records  available.— May  24, 1912,  to  December  31, 1913. 
Drainage  area.— Not  measured. 
Qage. — Overhanging  chain  gage  on  the  left  bank. 
Control. — Shifts  at  all  stages. 

Discharge  measurements. — ^Made  by  wading  near  the  gage. 
Winter  flow.— Affected  by  ice. 
Diversions. — All  the  summer  flow  is  used  and  flood  waters  have  been  filed  on  by  th« 

Teton  Cooperative  Reservoir  Co. 
Accuracy.- Frequent  discharge  measurements  are  necessary  to  insure  good  results. 
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Diicharge  meagurementB  of  BlackUaf  Creek  ruar  Bynum,  Mont.,  in  191S. 


Date. 

Hydrosnipher. 

bei^ 

Dis- 
charge. 

Date. 

Hydrograpber. 

bd^t. 

Dis- 
charge. 

Apr.    0 
Ifoy  20 

C.  8.  HeideL 

Fett. 
2.71 
2.80 
2.12 
2.04 

50 
5.8 
4.0 

July  31 
Aug.  27 
Oct.   23 

C.  8.  Hekiel 

Feet, 
1.80 
1.05 
1.00 

SiC-fU 
.82 

B.  E.  Jones 

B.  E.  Jones 

.10 

June  11 

C.  8.  Heklel 

C.  8.  Hefdel 

1  07 

34 

B.B.Jones 

DaUy  gage  height,  in  feet,  ofBlachleaf  Creek  near  Bynum,  Mont.,  for  1913. 
[A.  Baadendistel,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

2.5 

2.45 

2.4 

2.4 

2.36 

2.25 

2.3 

2.25 

2.25 

2.2 

2.15 
2.15 

"**2.'66' 
2.0 

■"io*" 

2.0 
1.05 
1.05 

1.85 

1.85 

1.85 

1.8 

1.8 

l.S 
1.8 
1.8 
1.75 
1.75 
1.8 

Aug. 

8ept. 

Oct. 

Nov. 

Deo. 

1 

2.8 
2.7 
3.1 
3.0 
2.05 

3.0 
3.3 

"i'so" 

2.6 
2.45 
2.35 

2.35 
2.35 
2.35 

'2.'25" 

2.25 
2.25 
2.25 
2.25 
2.2 

2.2 
2.2 
2.3 
3.06 
2.0 

2.75 

2.7 

2.3 

2.25 

2.4 

2.35 

2.4 

2.35 

2.05 

2.5 

2.4 

2.35 

2.3 

2.2 

2.15 

2.1 

2.1 

2.15 

2.1 

2.1 

2.15 

2.1 

2.15 

2.1 

2.15 
2.0 
1.05 
1.0 
1.85 

1.0 
1.85 

"i.'os* 

2.15 

2.15 
3.15 
2.8 
2.6 
2.65 

1.75 

1.75 

1.7 

1.7 

1.75 

1.7 
1.75 
1.75 
1.8 

1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 

'*'i."8** 
1.8 
1.75 

1.7 
1.75 
1.75 
1.75 
1.75 

1.7 
1.7 
1.65 
1.65 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 

1.75 

1.75 

1.7 

1.7 

1.65 
1.7 
1.7 
1.75 
1.75 

1.75 
1.75 
1.85 
1.85 
1.85 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 

1.0 
2.0 
2.06 
2.0 
2.0 

2.0 
2.5 
2.7 
2.4 
2.06 

2.0 
1.05 
1.06 
1.05 
1.05 

1.05 
1.0 

"i.'o* 

1.0 

1.0 
1.0 
1.85 
1.85 
1.85 
1.85 

1.85 
1.0 
1.95 
1.95 
1.05 

L06 

1.06 
1.06 
1.06 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.85 

1.8S 

2 

1.85 

3 

1.85 

4 

1.85 

5 

1.86 

6 

1.86 

7 

1.0 

8 

1.06 

9 

2.7 
2.7 

1.06 

10 

1.06 

U 

1.06 

12 

2.75 
2.75 
2.65 
2.65 

2.6 
2.0 
2.45 
2.45 
2.45 

2.45 
2.45 
2.4 
2.35 
2.3 

2.35 
2.15 
2.15 
2.25 

1.06 

U 

1.06 

14 

1.06 

13 

1.06 

16 

1.06 

17 

1.06 

W 

1.06 

10 

1.06 

20 

1.06 

21 

1.06 

22 

1.06 

23 

1.05 

34 

1.06 

25 

1.06 

28 

1.06 

27 

1.96 

28 

1.06 

29 

1.06 

30 

1.06 

31 

2.6 

1.06 

SeOTl*'— W8P  356—15 7 
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Daily  discharge ,  in  second-feet ^  cfBladdec^  Creek  near  Bjfnum,  Mont.,  for  191S. 


Day. 

Ifar. 

Apr. 

May. 

JmM. 

July. 

Aug. 

ftVt 

Oct. 

Not. 

JkB. 

1 

23 
30 
68 
57 
52 

57 
ftl 
60 
30 
30 

32 
34 
34 
26 
26 

23 
23 
14 
14 
14 

14 
14 
12 
10 

8 

10 
4 

4 

6.5 
10 

14 
17 
23 
14 
10 

10 
10 
10 

8 

6.5 

6.5 
6.5 
6.5 
6.5 
5.0 

5.0 
5.0 
8.0 

64 

49 

37 
84 
10 
0.2 
16 

14 
18 
16 
M 
25 
19 

16 

14 
9.5 
9.5 
9.5 

8.0 
6.5 
6.5 
8.0 
6.5 

6.5 
8.0 
6.5 
8.0 
6.5 

8.0 
4.0 
3.0 
2.0 
1.3 

3.0 
1.3 
2.2 
8.0 
8.0 

8.0 
90 
50 
32 
30 

25 
22 
19 
19 
16 

13 
14 
13 
12 
9.5 

8.0 
8.0 
6.6 
5.3 
4.0 

4.0 
4.0 
4.0 
3.0 
3.0 

1.3 
1.3 
1.3 

:l 
:l 

.6 
.4 
.4 

.6 

0.4 
.4 
.2 
.3 
.4 

.3 
.4 
.4 

.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.4 

.2 
.4 
.4 
.4 
.4 

.2 
.2 
.1 
.1 
.2 
.3 

0.3 

L3 
1.3 
1.3 

.6 
.6 
.6 
.6 
1.8 

2.0 
4.0 
5.3 
4.0 
4.0 

4.0 
35 
40 
19 

5.2 

4.0 
3.0 
3.0 
3.0 
3.0 

3.0 
2.0 
2.0 
2.0 
2.0 

3.0 
3.0 
1.3 
1.8 
1.3 
1.8 

1.3 
2.0 
3.0 
3.0 
3.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
3.0 
2.0 
3.0 

2.0 
2.0 
2.0 
2,0 
3.0 

3.0 
3.0 
3.0 
2.0 
2.0 

2.0 
2.0 
3.0 
2.0 

1.3 

2 

3 1 

4 ; - 

5 

«... 

7 

8 1 

ft 1 

10 1 

11 

12 

13 

14 

15 

16 

n:::::::::::::::::::!::::::: 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

23 

Note.— Disoharge  determined  from  two  ratioff  curves,  both  ftdrlr  well  defined  above  3  9eoaod4Bit 
applicable  to  May  18  and  after  Kay  28,  respectively.    Discharge  May  19-28  obtained  by  Indireet 
or  shifting  ohanneh.    Discharge  interpolated  for  days  for  which  gage  neights  are  missiii. 

Monthly  discharge  of  Blackleaf  Creek  near  Bynum,  Mont. ,  for  291S, 


Month. 


Discharge  in  second-feet 


Maximum.  Minimum.      Mean. 


RmHiff 
(total  in 
acre-feet). 


Aeeo* 
raey. 


April 

May 

.  June 

July 

August 

September.. 

October 

November.. 
December.. 


91 

66 

90 

25 
.6 
1.3 

40 
3.0 
3.0 


4.0 
5.0 
1.8 
.4 
.1 
.1 
.6 
1.3 
1.8 


27.8 
17.7 
12.7 
7.05 
.40 
.41 
4.91 
2.19 
2.64 


1,6S0 
1,090 
^6 
433 
34.6 
94.4 
302 
130 
162 


The  period . 


4,570 


MTTSSELSHEUi  BIVEB  BASIK. 

NORTH  FORK  OF  MUSSELSHELL  RIVER  NEAR  MARTINSDAT^,  MONT. 

Location.— In  eec.  6,  T.  8  N.,  R.  12  E.,  half  a  mile  above  the  junction  of  the  North 
and  South  Forks,  at  the  ranch  of  Martin  J.  Settle,  4  miles  north  of  Martinsdak. 
Drainage  area. — Notmeanured. 

Records  available.— May  10, 1907,  to  December  31, 1913. 
Oage. — Chain  on  left  bank  just  above  observer's  private  wagon  bridge. 
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ControL — Composed  of  gravel;  may  shift  somewhat  during  high  water,  aa  current  is 

swift. 
I>iscliarge  measureznents. — ^Made  from  the  private  wagon  bridge  or  by  wading. 
Winter  flow.— Affected  by  ice. 
Storage. — Under  a  Carey  Act  project  the  flood  waters  of  the  North  Fork,  the  normal 

flow  of  which  is  practically  all  appropriated,  will  be  stored  at  a  point  about  20 

miles  above  the  station  and  used  to  irrigate  land  between  Martinsdale  and  Har- 

lowton. 
Accoraoy.-^Records  obtained  during  open  season  very  good. 

Discharge  measurements  of  North  Fork  of  Musselshell  River  near  Martinsdale^  Mont.^  in 

1913. 


Date. 

Hydiosraphar. 

hS^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

hei^t. 

Dis- 
charge. 

Apr.  16 

ibT  ao 

C.S.HetdeL 

Fut. 
4.60 
4.34 
3.70 

150 

58 

Aug.  29 
Nov.    7 

C.  S.  HeideL 

Feet. 
3.23 
3.52 

Scc.-ft. 
12 

Ii;i!doII!!Ii;!;!!I!"!! 

do 

35 

July  12 

Daily  gage  JteigJU^  in  feet,  of  North  Fori  of  Musselshell  River  near  Martinsdale  ^  Mont.  ^  for 

1913. 


[Arthur 

H.  Setae,  observer.] 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

1 

4.1 
4.1 
4.0 
4.0 
3.9 

3.9 
3.9 
4.0 
4.1 
4.2 

4.5 
4.5 
4.4 
4.5 
4.3 

4.3 
4.2 
4.3 
4.5 
4.4 

4.3 
4.3 
4.4 

4.5 
4.6 

4.6 
4.6 
4.7 
4.6 
4.8 
4.7 

4.5 
4.5 
4.4 
4.3 
4.3 

4.2 
4.1 
4.0 
4.0 
3.9 

3.9 
4.5 
4.5 
4.5 
4.6 

4.6 
4.6 
4.6 
4.5 
4.8 

4.5 
4.5 
4.6 
4.5 
4.5 

4.3 
4.4 
4.6 
4.1 
4.1 

4.1 
4.2 
4.1 
4.2 
4.0 

4.0 
4.0 
3.9 
3.9 
3.8 

3.66 

3.7 

3.7 

3.6 

3.6 

3.66 

3.66 

3.6 

3.5 

3.5 

3.5 
3.5 
3.5 
3.5 
3.4 

3.4 
3.3 
3.3 
3.3 
3.5 
3.5 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.3 
3.3 
3.4 
3.5 

3.4 
3.4 
3.3 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.3 
3.3 
3.2 
3.2 

3.2 
3.2 
3.2 
3.2 
3.2 
3.2 

3.3 
3.3 
3.3 
3.3 
3.2 

3.2 
3.2 
3.2 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
3.3 

3.3 
3.2 
3.3 
3.3 
3.3 

3.3 
3.4 
3.4 
3.3 
3.3 

3.4 
3.3 
3.3 
3.4 
3.4 



3.4 
3.4 
3.4 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
8.5 

3.6 
3.7 
3.6 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 
3.6 

3.6 

2 ' 

3.5 

3 ■-     

3.5 

4 

3.5 

5 

3.5 

C 

3.6 

3.5 

g 

3.5 

9 

3.6 

10 

3.6 

11 

3.5 

12 

3.5 

13 i].: 

3.4 

14 '  

3.6 

15 

3.7 

W 

3.5 

r 

4.9 
4.8 
5.5 
5.6 

4.9 
4.9 
4.5 
4.3 
4.2 

4.1 
4.2 
4.4 
4.3 
4.2 

3.5 

18 

3.4 

19 

3.4 

20 

3.4 

21 

3.5 

22 

3.6 

23 

24 

25 

26 

27 

28 

29 

30 

81 ;: ;;...;::;;:;:;: 
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SURFACE  WATER  SUPPLY,  1913,  PART  VL 


Daily  dUchargef  in  Hcond-feetf  of  North  Fork  of  MusteUhell  River  near  MartintdaUf 

Mont.,forl913. 


Day. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


Oot 


N«?. 


1.. 
2.. 
3.. 
4.. 
5.. 

6.. 
7., 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24., 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
81.. 


565 

400 

200 

262 
243 
384 
405 

282 

262 
187 
151 
134 

117 
134 
160 
151 
134 


117 
117 
100 
100 

84 

84 
84 
100 
117 
134 

187 
187 
160 
187 
151 

151 
134 
151 
187 
160 

151 
151 
169 
187 
206 

206 
206 
224 
206 
243 
224 


187 
187 
169 
151 
151 

134 
117 
100 
100 
84 

84 
187 
187 
187 
187 

187 
187 
187 
187 
243 

187 
187 
187 
187 
187 

151 
160 
206 
117 
117 


117 
134 
117 
134 
100 

100 
100 
84 
84 
70 

51 
67 
57 
45 
45 

51 
51 
34 
34 
34 

84 
84 
34 
84 


34 
U 
U 

34 

34 
34 

34 
34 
34 

34 
34 
25 
4S 

57 

34 
34 

25 
25 
25 

34 
34 


Note.— Discharge  detennined  from  a  fairly  well-defined  rating  curve.    Discharge  Apr.  12-16  erti- 
mated  from  observer's  notes  and  high-water  marks.    Nov.  23-30,  discharge  estimated  at  25  seoood-ieet. 

Monthly  discharge  of  North  Fork  of  MusseUhell  River  near  MarHmdale^  Mont,  y  for  WS. 


Month. 

Discharge  hi  second-feet. 

Run-off 
(total  in 
acr«-feet}. 

A«». 

Maxfanum. 

jf  tuimuni. 

Mean. 

racy. 

April  12-30 

289 

157 

163 
58.2 
14.2 
17.2 
34.6 
31.5 

10,900 
9,650 
9,700 
8,580 
873 
1,020 
2,130 
1,870 

C 

May 

243 
243 
134 
34 
25 
57 
57 

84 
84 
17 
2 
10 
25 

B 

June 

R 

July 

B 

August       

B 

September 

B 

October    

B 

November 

C 

The  period 

39,700 
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MUSSELSHELL  RIVEB  AT  HARLOWTON,   MONT. 

Location.— In  sec.  26,  T.  8  N.,  R.  15  E.,  at  the  highwaybridge  1  mile  eouth  of  Har- 

lowton. 
Becords  available.— July  11, 1907,  to  December  31, 1913.    A  station  was  maintained 

at  Shawmut  from  August  12, 1902,  to  June  30, 1907. 
Drainage  area. — Not  measured. 
Gages. — Standard  chain  gage  on  the  upstream  side  of  the  public  highway  bridge 

installed  May  24, 1909,  at  a  datum  0.52  foot  higher  than  that  previously  used. 

All  gage  heights  for  1909  were  corrected  to  the  new  datum. 
ControL — Bed  of  stream  composed  of  sand  and  gravel;  will  probably  shift  in  flood. 
Discharge  xneasurements. — ^Made  from  bridge  or  by  wading. 
Diversions. — A  large  part  of  the  valley  is  irrigated  and  many  small  ditches  take  water 

from  the  Musselshell;  practically  the  entire  flow  of  the  stream  is  appropriated. 

A  minimum  discharge  of  2  second-feet  has  been  recorded  during  the  irrigaticm 

season  at  this  station. 

Discharge  measitremenU  of  Musselshell  River  ai  HorlowUm^  Mont.,  in  191S, 


Dftte. 

Hydrognq>her. 

aaee 
helSt. 

Dis- 
charge. 1 

Date. 

Hydrographer. 

bass. 

Dis- 
charge. 

Apr.  18 
Kay  19 

July  11 

C.S.Heidd. 

Feet. 
2.19 
2.06 
1.30 

See.-ft. 
003 
631 
238 

Aug.  28 
Nov.    7 

C.S.  Heldel 

Fut. 
0.40 

.84 

See.^L 
31 

do 

do 

do 

106 

Daiiy  gage  height,  in  feet,  of  Musselshell  Rtver  at  Harlowton,  Mont.,  for  1913, 
(W.  O.  Yamaxnoto,  observer.] 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


I 

0.71 

2 

.74 

3 

.81 

4 

.86 

5 

.86 

6 

.94 

7 

1.20 

8 

1.3 

9 

1.5 

10 

1.8 

11 

2.1 

12 

2.3 

13 

2.45 

14 

2.5 

15 

2.5 

16 

2.1 

17 

2.0 

18 

2.1 

19 

2.1 

20 

2.1 

21 

2L0 

22 

2.0 

23 

1.9 

34 

1.8 

25 

1.6 

26 

1.5 

27 

1.4 

28 

1.5 

29 

1.8 

30 

1.8 

31 

1.7 
1.66 
1.6 
1.6 
1.45 

1.4 

1.4 

1.45 

1.6 

1.8 

2.1 
2.2 
2.2 
2.1 
2.0 

1.96 
1.9 
1.9 
2.0 
1.95 

1.95 
1.9 
1.96 
2.0 
2.2 

2.35 
2.5 
aL7 
2.8 
2L8 
2.8 


2.8 
aL7 
2.6 
2.6 
2L45 

2L3 
2La 
2.2 
2L1 
2.0 

2.0 
2.5 
2L4 
2.1 
2L1 

2.05 
2.05 
2.05 
2.05 
2.06 

2.05 
2.0 
1.9 
1.8 
1.7 

1.85 
1.95 
1.95 
1.9 
1.9 


1.8 
1.8 
1.8 
1.8 
1.8 

1.76 

1.6 

1.5 

1.4 

1.36 

1.3 
1.25 
1.2 
1.15 
1.1 

1.1 
1.05 
1.0 
1.0 
.96 

.91 
.85 
.8 
.76 
.74 

.70 
.70 
.72 
.75 
.76 
.70 


0.70 
.64 
.62 
.62 
.62 


0.39 
.36 
.35 
.31 
.29 

.26 
.25 
.22 
.22 
.25 


.31 


.38 
.36 


.35 


.36 
.35 


.42 

.46 
.49 

.51 
.52 
.55 
.55 
.56 


0.58 
.60 


.65 


.72 
.79 

.85 

.85 


.94 
.96 

1.00 
.96 
.94 
.94 


.91 
.92 
.90 
.90 

.90 


.86 

.85 


ass 


.85 
.84 


.82 
.82 
.82 

.84 
.85 
.85 
.86 
.85 

.85 
.84 
.82 
.81 
.80 

.78 
.78 
.79 
.86 
.90 

.96 
1.00 
1.06 
1.1 
1.06 
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Daily  discharge ^  in  ucond-fut,  of  Musselshell  River  at  Harloufton,  Mont.,  for  1913. 


Day. 


Apr. 


May. 

Jtme. 

July. 

400 

1,200 

450 

88S 

1,110 

450 

800 

i,oao 

460 

900 

032 

450 

ao7 

801 

450 

277 

772 

431 

277 

000 

800 

207 

000 

817 

800 

031 

277 

4U 

508 

258 

081 

608 

240 

000 

032 

223 

000 

860 

200 

031 

031 

100 

508 

831 

176 

630 

000 

175 

610 

000 

100 

610 

000 

140 

608 

000 

140 

630 

000 

141 

530 

000 

123 

510 

508 

106 

630 

510 

07 

508 

450 

80 

000 

400 

86 

811 

488 

77 

032 

630 

77 

1,110 

630 

81 

1,200 

610 

87 

1,200 

610 

80 

1,200 

77 

Aug. 


Sept. 


Oct. 


Nor. 


1 

70 

2 

86 

3 

00 

4 

106 

6 

106 

0 

130 

7 

200 

8 

240 

0 

817 

10 

450 

11 

031 

12 

772 

13 

801 

14 

032 

15 

m 

10 

031 

17 

508 

18 

031 

10 

631 

20 

031 

21 

508 

22 

508 

23 

510 

24  .   . 

450 

25 

360 

2B 

817 

27 

277 

28 

317 

20 

450 

30 

456 

81 

77 
06 

63 
03 
63 

63 
63 
63 
63 
63 

50 
50 
68 
63 
62 

47 
47 
47 
47 
52 

60 
47 
47 
47 
47 

42 
80 
84 

31 

281 
28 


28 


66 
50 
08 
08 
73 

71 
73 
81 
95 
106 

106 
115 
118 
130 
136 

140 
136 
130 
ISO 

lis 

118 

m 

135 

lao 

120 
130 

m 

115 

111 

108 
108 


m 
m 

108 
108 
106 

108 

m 

KB 
KB 

KB 


lOB 
101 
UM 
VB 

U8 
165 
KB 

flO 

«: 

s 
s 

16 

in 


NoTK.— Discharge  determined  from  a  fairly  well-defined  rating  curve.    DIseiiarge  Nov.  26-30 
at  100  second-feet. 


Monthly  discharge  of  Musselshell  River  at  HarlowUm,  Mont,,  for  19 IS. 


Month. 


Discharge  in  seoond-Seet. 


Maximum.  Minimum.     Mean. 


Rus-off 
(total  in 
•cre-lBet). 


Aeeo- 
nej. 


AprU 

May 

June 

July 

August 

September. 
October.... 
November.. 


032 
1,200 
1,200 
450 
77 
63 
140 
111 


The  period. 


70 
277 
400 

n 

28 
17 
50 


446 

002 

075 

217 
51.9 
30.7 

100 

103 


26,500 
37,000 
40,200 
13,300 
3,190 
1,830 
6.590 
6,130 


135,000 


CHECKERBOARD  CREEK  NEAR  DELPINE,  MONT. 

Location.— In  the  SW.  J  SW.  i  see.  4,  T.  9  N.,  R.  9  E.,  2J  nulee  above  the  junction 

of  Checkerboard  Creek  with  Musselshell  River,  8  miles  from  Delpine  post  office, 

and  21  miles  from  Martinsdale.  Mont. 
Beoords  available.— May  26, 1909,  to  December  31, 1911;  May  21  to  December  31, 

1913. 
Drainage  arecu — Not  measured. 
Oage.— A  vertical  staff  set  April  9,  1911,  about  40  feet  downstream  from  the  origintl 

staff  gage,  at  a  better  section  and  at  a  different  datum. 
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ControL — Gravel. 

Biseharge  measurenients. — Made  from  foot  log  or  by  wading. 

Winter  flow.— Affected  by  ice. 

DivexBioiis. — It  is  proposed  to  divert  the  water  from  this  creek  over  a  small  divide 

into  the  iservoir  on  the  North  Fork  of  Musselshell  River.    The  creek  is  about  12 

miles  long  and  has  no  tributaries. 

Discharge  meaturemenU  of  Checkerboard  Creek  near  Deljnne^  Mont.,  in  191S, 


Date. 

». 

Dis- 
charge. 

Date. 

hei^t. 

DU- 
charge. 

Apr.  17 
Mky  21 

July  13 

C.8.  HeldeL 

Fut. 
2.94 
2.80 
2.36 

25.9 
10.2 

Aug.  30 
No?.    8 

C.  S.  Heidel. .  . 

Feet, 
2.20 
2.17 

aee,-fi, 
5  4 

do 

...do 

do 

3.6 

DaUy  gage  height,  in  feet,  anddiKharge,  in  9econd-fut,  of  Checkerboard  Creek  near  Delpine, 

Mont.,  for  191S. 

[J.  A.  Porter,  observer.] 


Aprfl. 

May. 

June. 

July. 

August. 

Day. 

A 

DUh 
charge. 

iS&l 

Dl». 
charge. 

^t 

Di». 
charge. 

^u 

Dla- 
charge. 

hJl^U 

Dla- 
charge. 

1 

3.06 
3.06 
3.0 
3.0 
2.96 

2.86 
2.8 
2.8 
2.75 
2.7 

2.7 
2.0 
2.66 
2.66 

39 
39 
36 
36 
34 

28 
26 
26 
24 
22 

22 
31 
30 
20 
19 

18 
26 
24 
14 
14 

12 
14 
14 
12 
18 

14 
14 
12 
12 
12 

2.46 
2.46 

2.4 
2.36 
2.36 
2.35 
2.3 

2.3 

2.35 

2.35 

2.35 

2.35 

2.32 
2.32 
2.32 
2.30 
2.30 

2.30 
2.30 
2.30 
2.30 
2.30 

2.22 

12 
12 
12 
11 
11 

11 
9.6 
9.5 
9.5 
8.0 

8.0 
9.6 
9.5 
9.6 
9.5 

8.6 
8.6 
8.6 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
8.0 

6.4 
7.0 
7.0 
7.0 
7.0 
7.0 

"'i"28' 

2.28 
2.25 
2.25 
2.25 
2.25 

2.25 
2.25 
2.25 
2.25 
2.26 

2.25 
2.26 
2.26 
2.25 
2.12 

2.12 
2.20 
2.20 
2.20 

7.5 

2 

7.6 

3 

7.6 

3 

7.6 

5 

7.6 

6 

7.6 

7 

7.6 

8 

7.6 

9 

7.6 

10 

7.6 

U 

7.6 

12 

7.0 

13 

4.1 

110 

7.0 

14 

7.0 

15 

7.0 

16 

2.6 
2.8 
2.75 
2.6 
2.5 

2.46 

2.5 

2.6 

2.46 

2.6 

2.6 
2.6 
2.45 

7.0 

17 

7.0 

18 

7.0 

19 

7.0 

ao .     . 

7.0 

21.... 

2.8 
2.96 
2.9 
2.9 
3.0 

3.1 

3.3 

3.6 

3.66 

3.6 

3.0 

26 
34 

31 
31 
36 

42 
63 
66 
68 
66 
36 

7.0 

22 

7.0 

23 

7.0 

24 

7.0 

25 

4.4 

26 

4.4 

27 

6.0 

28 

6.0 

29 

6.0 

ao 

6.0 

31 

6.0 

Non.— Oace  heif^t  Apr.  13  estimated  from  flood  marks. 
Ditchaige  detenmned  from  a  fofrly  well  defined  rating  curve, 
t&d  interpolated  for  other  Qays  for  which  gage  heights  are  ~'   ' 


DIsohaise  estimated  July  27  to  Aug.  9, 
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Monthly  discharge  of  Checkerboard  Creek  near  DeipinCy  Mont.  ^  for  1913. 


Month. 


Dbdiarge  in  second-feet. 


Maximum.  Minimum.      Mean. 


Run-ofl 
(total  in 
aa«4Bet). 


Aeoi' 

nej. 


May  21-31 

June 

July 

August... 


08 
30 
12 
7.6 


26 

12 
6.4 
4.4 


I 


44.3 
21.7 

8.86 
6.85 


967 

1,290 

545 


SOUTH  FORK  OP  MUSSELSHELL  RIVER  NEAR  MARTINSDALE,  MONT. 

Location.— In  the  S.  }  sec.  12,  T.  8  N.,  R.  11  E.,  near  the  public  highway,  IJinileg 

northeast  of  Martinsdale,  near  the  blacksmith's  shop  of  the  Martinsdale  Sheep 

Co.,  at  a  point  about  1^  miles  above  the  original  site,  which  was  near  the  ranch 

of  M.  J.  Settle. 
Records  available.-^June  19,  1907,  to  April  28,  1908  (old  station);   April  28, 1908, 

to  December  31,  1913. 
Drainage  area. — Not  measured. 
Oage. — Staff  nailed  to  tree  on  the  right  bank.    The  datum  of  this  gage  bean  no 

determined  relation  to  the  datum  of  the  gage  at  the  original  station. 
Ck>ntrol. — Bed  of  stream  is  chiefly  gravel,  is  clean,  and  nonshifting. 
Discharge  niesuBurenients. — ^Made  by  wading  near  the  gage  or  from  a  bridge  150 

feet  below. 
Winter  flow. — Affected  by  ice. 
DiveiBionB. — Many  small  ditches  take  water  from  the  creek  and  during  the  irrigating 

season  all  the  water  is  diverted. 
Accuracy. — Open  season  records  good. 

Discharge  measurements  of  South  Fork  of  Musselshell  River  near  Martinsdale,  Mont.,  tn 

191S. 


Date. 

Hydrographer. 

Oage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

^u 

chsrgB. 

Apr.  18 
May  20 
July  12 

C.S.Heldel 

Feet. 
4.22 
3.52 
2.30 

245 
77 

Aug.  29 
Nov.    7 

C.  S.  HeideL 

Feet. 
1.02 
1.69 

n. 

do 

do 

do 

J7 
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DaUy  ffoge  heightt  in  feet,  of  South  Fork  of  Mus^dshdl  River  near  MarUn»dale,  Mont,,  for 

191S. 

[Fr«d  0«rdts,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

3.35 
3.2 
3.0 
2.9 

2.8 

2.8 

3.05 

3.5 

3.6 

3.7 

4.6 
4.5 
4.4 

4.0 
3.9 

3.8 
3.7 
3.7 
3.7 
3.6 

3.4 
3.4 
3.8 
4.1 
4.8 

5.2 
5.4 
5.6 
5.6 
5.4 
5.2 

5.2 
5.0 
4.0 
4.7 
4.6 

4.4 

4.2 
4.0 
3.0 
3.8 

3.6 
4.6 
4.0 
3.8 
3.8 

3.8 
3.7 
3.6 
4.1 
3.7 

3.45 

3.35 

3.1 

3.15 

3.35 

3.25 
3.35 
3.2 
3.05 
2.95 
■.•...... 

2.9 
2L95 
2.8 
3.05 
2.85 

2.75 

2.65 

2.55 

2.4 

2.4 

2.3 

2.35 

2.2 

2.2 

2.1 

2.0 
1.9 
L95 
L7 
1.65 

1.6 
1.45 
1.45 
1.45 
1.45 

1.4 

1.45 

1.35 

1.3 

1.7 

1.55 

1.45 
1.2 
1.15 
1.15 
L15 

1.25 
1.25 
1.2 
1.2 
1.4 

1.5 

1.45 

1.4 

1.4 

1.4 

1.4 
1.5 
L6 
L5 
1.5 

1.55 
1.5 
1.45 
1.45 
L4 

1.1 

1.06 

1.06 

1.05 

1.05 

1.0 

1.05 

1.05 

1.05 

1.1 

1.1 

1.05 
1.05 
1.25 
1.25 
L25 

1.3 
1.3 
1.25 
1.2 
L2 

1.15 

1.15 

1.1 

LI 

L15 

1.15 

LOS 

LI 

LI 

L15 

L15 
L15 
L15 
L2 
L3 

L2 
LI 
LI 
LI 
L3 

L5 

L6 

L6 

L65 

L65 

L76 

2.1 

2.2 

2.2 

2.1 

2.0 
2.0 
L85 
L8 
L8 

L85 
L8 
L8 
L8 
L85 

L8 
L86 
L9 
L9 
L9 
L86 

L85 

i:::::::::::::::::::::!::::::::::::::::::::;: 

L9 

3 ' 

L8 

4 1 

1.76 

5 

L7 

6 1 

L9 

7 

L7 

8 

1.7 

9 

L8 

10 

1.8 

u : 1    . . 

1.8 

U 

L75 

13 

L7 

U 

L7 

15 

L7 

16 

17 

^6 
3.6 
4.0 
4.2 
4.3 

3.8 

4.4 

3.36 

3.1 

3.0 

2.9 
3.5 
3.8 
3.7 
3.45 

L75 
L76 

18 

W 

» 

21 

22 

23 

L8 
L9 
L9 

24 

25 

28 

27 

28 

m 

30 



81 
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StJBPACE  WATER  SUPPLY,  1913,  PABT  VI. 


Daily  diicharge,  in  seeond-feety  of  SotUh  Fork  of  MvMeUheU  River  near  MartmtdaU, 

MonLjor  191S, 


Day. 

APT.I 

May. 

Jane. 

July. 

Aug. 

a^pL 

Oct. 

Not. 

1      

218 
193 
162 
148 
134 

134 
170 
243 
261 
280 

622 
486 
463 
345 
322 

300 
280 
280 
280 
261 

226 
226 
300 
369 
603 

789 
891 
1,000 
1,000 
891 
789 

780 
603 
647 
661 
622 

463 

396 
345 
322 
300 

261 
522 
346 
300 
300 

300 
280 
261 
360 
280 

234 
218 
177 
185 
201 

201 
218 
193 
170 
156 

148 
166 
134 
170 
141 

128 
115 
104 
87 
87 

•  77 
82 
67 
67 
68 

60 
43 
46 
30 
27 

24 
17 
17 
17 
17 

15 
17 
13 
11 
30 
22 

17 
8 

6.8 
6.8 
6.8 

9.5 
9.5 
8 
8 
16 

19 
17 
16 
15 
16 

15 
19 
19 
19 
19 

22 
19 
17 
17 
15 

5.5 
4.4 
4.4 
4.4 
4.4 
3.2 

4.4 
4.4 
4.4 

5.6 
6.6 

4.4 

4.4 
9.6 
9.5 
9.5 

11 
11 
9.6 

8 
8 

6.8 
6.8 
6.5 
6.6 
6.8 

6.8 
4.4 
6.5 
6.6 
6.8 

6.8 
6.8 
6.8 
8 
11 

&0 
6.S 
5.5 
6.6 
11 

19 
24 
24 
27 
27 

33 

58 
67 
67 
58 

50 
50 
40 
36 
36 

40 
36 
36 
86 
40 

36 
40 

43 

*"  1 

« 

2 

43 

8 

36 

4 

33 

5 

30 

0 

13 

7 

30 

8 

30 

0 

36 

10 

« 

11 

36 

12 

33 

13 

30 

14 

30 

16 

30 

16 

261 
261 
346 
396 
423 

300 
453 
218 
177 
162 

148 
243 
300 
280 
234 

33 

17 

33 

18 

19 

. 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

Note.— Discharge  determined  from  a  fairly  well  defined  rating  curve, 
at  26  second-feet. 


Discharge  Not.  18-30  esttmatMl 


Mcmthly  discharge  of  South  Fork  of  Musselshell  River  near  Martinsdale,  Mont,  y  for  191S. 


Month. 


April  16-30.. 

June*.'..! 

July 

August 

September... 

October 

November.. . 


The  period. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


453 
1,000 
789 
170 
22 
11 
67 
43 


148 
134 
155 
11 
3.2 
4.4 
5.5 


405 

340 
65.0 
12.4 
6.96 
36.0 
30.2 


Run-off 
(total  In 
acr»4eet). 


AecQ- 
nicy. 


8,330 

24,900 

20,200 

4,000 

7B2 

414 

2.160 

1,800 


62,000 
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AMERICAN  FORK  NEAR  HARLOWTON,  MONT. 

location.— At  the  Shaw  &  Elliott  ranch,  5  miles  southeast  of  Harlowton,  Mont.,  a 
few  miles  above  the  jimction  of  the  American  Fork  with  the  Musselshell. 

Xtecords  available.-^uly  28,  1907,  to  December  31,  1911,  and  May  19,  1913,  to 
December  31,  1913. 

Gkige. — Chain  fastened  to  upper  rail  of  small  wagon  bridge. 

CbaxineL — Bed  composed  of  sand  and  clay;  shifts  only  at  extremely  high  stages. 

IDiBohar^e  xnesuBurexnents. — Made  from  the  bridge  or  by  wading. 

Winter  flow.— Affected  by  ice. 

Storage. — The  basin  of  the  American  Fork  affords  some  good  storage  sites  and  by 
holding  back  the  spring  flood  waters,  which  are  derived  from  the  melting  snow  on 
the  moimtains,  much  more  land  can  be  put  under  irrigation. 

A^ccuracy. — Open-season  records  good. 

Discharge  measurements  of  American  Fork  near  HarlawUm,  Mont.,  in  191S, 


Date. 

Hydrographer. 

Oaee 
height. 

Dis- 
charge. 

Date. 

Hydrograpber. 

Gage 
height. 

Dls- 
charge. 

Apr.  18 
MAy   19 
July   12 

C.  S.  Heidel 

Feet, 
1.24 
1.92 
1.42 

See.-ft, 
3.26 
41 
11.4 

Aug.  29 
Nov.    7 

C.S.  Heidel 

a  0.76 
1.16 

Stc.-fL 
0 

do 

do 

do 

2.61 

a  Qage  height  of  lero  flow  is  probably  about  0.05. 
Ikahf  gage  height,  in  feet,  of  American  Fork  near  Harlowton,  ltont.,for  191S, 
[O.  M.  Olennle,  observer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2.8 
2.8 
2.7 
2.7 
2.46 

2.7 
2.7 
2.7 
2.1 
1.95 

2.0 
3.2 
3.1 
3.2 
3.05 

3.0 

3.1 

2.6 

2.36 

2.25 

2.3 

2.2 

2.1 

2.16 

2.16 

2.6 
2.66 
2.5 
2.6 
2.36 

2.3 
2.2 
2.16 
2.2 
2.06 

2.0 
2.16 
2.16 
2.0 
1.6 

1.4 

1.4 

1.36 

1.4 

1.26 

1.26 

1.3 

1.26 

1.26 

1.2 

1.1 
1.2 
1.0 
1.2 
1.1 

1.16 
1.16 
1.16 
1.2 
1.3 
1.2 

1.16 

1.1 

1.1 

1.1 

1.26 

1.1 

1.1 

1.06 

1.16 

1.2 

1.1 

1.1 

1.1 

1.05 

1.1 

1.1 

1.1 

1.1 

1.16 

1.1 

1.05 
1.1 
1.05 
1.1 
.9 

.8 
.75 
.76 
.7 
.6 
.85 

0.9 
1.1 
1.1 
1.0 
.96 

.9 
.8 
.8 
.8 
.86 

.96 
.95 
.9 
1.06 
1.0 

1.05 
.96 
.9 
.9 

.8 

.9 
1.06 
1.2 
1.05 

.9 

1.16 

1.05 

1.16 

1.1 

1.06 

1.16 
1.16 
1.06 
1.0 
1.05 

1.16 

1.25 

1.25 

1.3 

1.3 

1.2 
1.16 
1.36 
1.36 
1.26 

1.2 

1.26 

1.2 

1.2 

1.26 

1.2 
1.2 
1.15 
1.2 
1.26 

1.2 

1.2 

1.2 

1.2 

1.26 

1.2 

1.2 

2 

1.2 

3 

1.2 

4 

1.2 

5 

1.1 

6 

1.16 

7 

1.16 

8 

1.16 

9 

1.16 

10 

1.2 

11 

1.2 

12 

1.2 

13 

1.16 

14 

1.2 

16 

1.2 

16 

1.15 

17 

1.16 

18 

1.2 

19 

1.9 
1.86 

1.8 

1.66 

1.66 

1.7 

3.1 

3.1 
3.2 
3.4 
3.0 
3.0 
3.0 

1.2 

20 

1.25 

21 

1.2 

22 

1.2 

23 

24 

25 

26 ; 

27 

28 

29 

30 

31 
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Daily  discharge,  in  second-feet,  of  American  Fork  near  Harlowton,  Mont,  for  292S. 


Day. 

May 

June. 

July. 

Aug. 

8«pt, 

Oct. 

NtT. 

I 

197 
197 
173 
173 
121 

173 
173 
173 
63 
46 

61 
313 
281 
313 
266 

251 
281 
131 
102 
85 

03 

77 
63 
70 
70 

151 
162 
131 
131 
102 

93 
77 
70 
77 
67 

61 
70 
70 
61 
13 

8.7 
8.7 
7.0 
8.7 
4.1 

4.1 
5.2 
4.1 
4.1 
3.0 

1.3 
3.0 
.3 
3.0 
1.3 

2.2 
2.2 
2.2 
3.0 
6.2 
8.0 

2.2 
1.3 
1.3 
1.3 
4.1 

1.3 
1.3 
.8 
2.2 
3.0 

1.3 
1.3 
1.3 
.8 
1.3 

1.3 
1.3 
1.3 
2.2 
1.3 

.8 
1.3 

.8 
1.3 

.0 

.0 
.0 
.0 
.0 
.0 
.0 

ao 

1.3 

1.3 

.3 

.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.8 
.3 

.8 
.0 
.0 
.0 
.0 

.0 
.8 
3.0 
.8 
.0 

2.2 

.8 

2.2 

1.3 

.8 

2.2 
2,2 

.8 
.3 
.8 

2.2 
4.1 
4.1 
5.2 
5.2 

3.0 
2.2 
7.0 
7.0 
4.1 

3.0 
4-1 
3.0 
3.0 
4.1 

3.0 
3.0 
2.2 
3.0 
4.1 

3.0 
3.0 
3.0 
3.0 
4.1 
3.0 

10 

2 

}.0 

8 .                        .            . 

10 

4 

1« 

6 

1.5 

, 1 

2.2 

7 ' 

12 

8 

li 

9 

12 

10 

3.0 

11 

10 

12 

10 

13 

4  t 

14 

10 

16 

10 

16 

t « 

17 

4  J 

18 

10 

10 

41 
37 

32 
22 
22 
25 
281 

281 
313 
386 

261 
251 
261 

10 

20 

4  1 

21 

10 

22 

10 

23 

24 

26 

26 

27 

28 

29 

30 

31 

Note.— Discharge  determined  from  a  rating  curve  fairly  well-defined  above  1.3  second-leet. 
Monthly  discharge  of  American  Fork  near  Harlowtony  Mont.,  for  1913. 


Month. 

Diadiarge  in  seoond-feet. 

Run-off 
(total  in 
acre-feet). 

Aeeo- 

Maximum. 

Minimum. 

Mean. 

racy. 

If  ay  i<i-ai      ,      

386 

313 
93 
4.1 
3.0 
7.0 
4.1 

22           160 

4,360 
9,100 

33 
302 
119 

B. 

June 

46 
0.3 
0 
0 
.3 
1.3 

164 

23.0 

1.17 

.56 

8.29 

2.72 

B. 

July 

B. 

August 

C. 

September 

r. 

October 

C. 

NnYf>mN«r  1.22.., 

B. 

The  period 

15,400 

1 

, 
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LEBO  CREEK  NEAR  HARLOWTON,   MONT. 

Location. — Near  the  Shaw  &  Elliott  ranch,  5  miles  southeast  of  Harlowton,  half  a 

mile  above  the  junction  of  the  creek  with  American  Fork. 
Kecords  available.-^uly  28,  1907,  to  December  31,  1911,  and  May  19,  1913,  to 

December  31, 1913. 
Drainage  area. — ^Not  measured. 
Oage.— Sta£f  on  the  right  bank,  nailed  to  the  pile  of  the  small  wagon  bridge;   its 

datum  is  the  same  as  that  of  the  gage  on  the  American  Fork. 
CrontroL — Channel  contains  growth  of  grass. 
Discharge  zneasorements.— Made  by  wading. 
Winter  flow. — Affected  by  ice. 

Diversions. — ^The  water  of  the  stream  is  used  for  irrigation. 
Accuracy. — ^Records  only  fidr  as  gage  heights  are  affected  by  backwater  caused  by 

grass  in  the  stream  bed. 
Lebo  Creek  is  about  20  miles  long,  is  fed  by  springs,  and  its  flow  is  nearly  uniform. 

Discharge  meamrements  of  Lebo  Creek  near  Harlowton,  Mont.,  in  1913. 


Date. 

Hydrographer. 

^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

Oace 
hel^t. 

Dis- 
charge. 

Apr.  18 
May  19 
July  12 

C.  8.  Heidel 

Feet, 
1.47 
1.45 
1.18 

30 
14.1 

Aug.  29 
Nov.    7 

C.  8.  Heidel 

F€H. 
1.06 
1.22 

'"tx 

do 

do 

do 

19.6 

Daily  gage  height,  in  feet,  of  Lebo  Creel  near  Harlowton,  Mont,,  for  1913. 
[Q.  M.  Qlennie,  Obeerver.] 


Day. 


May. 


June. 


July. 


Aug. 


Sept. 


Oet. 


Nov. 


2 1 

3:::::::::::::::::::::::.:.:.:.::..:...: :::::::: 

4 

5 

6 

7 . 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

1.45 

20 

1.6 

21 

1.3 

22 

1.26 

23 

1.1 

24 

1.1 

25 

1.05 

1.0 

1.1 

1.05 

1.1 

1.1 

1.0 

26 *  .. 

27 

28 

29 

30 

31 

1.1 
1.1 
1.1 
1.1 

1.4 

1.55 

1.65 

1.65 

1.4 

1.1 

1.0 
2.4 
2.2 
2.4 
1.8 

1.5 

1.55 

1.5 

1.46 

1.4 

1.4 

1.2 

1.25 

1.36 

1.35 

1.55 

1.7 

1.4 

1.4 

1.6 


1.16 

1.3 

1.2 

1.2 

1.2 

1.2 

1.1 

1.15 

1.2 

1.15 

1.1 
1.1 
1.1 
1.1 
1.1 

1.06 

1.1 

1.0 

1.0 

1.0 

1.0 
1.0 

.0 

.8 

.86 

.8 

.8 

.85 

.9 

.9 

.9 


0.9 
.85 
.85 
.86 
.9 

.9 

.85 
.85 
.85 
.85 

.86 
.85 
.95 

1.1 

1.0 

1.1 
1.0 
1.1 
1.1 
1.06 

1.0 

1.05 

1.05 

1.05 

1.1 

1.06 

1.0 

1.05 

1.05 

1.1 

1.1 


1.15 
1.05 
1.0 
1.05 
1.05 

1.05 

1.1 

1.05 

1.05 

1.05 

1.15 

1.1 

1.15 

1.1 

1.05 

1.1 

1.15 

1.0 

1.05 

1.0 

1.05 

1.1 

1.2 

1.15 

1.1 

1.1 

1.05 

1.1 

1.1 

1.15 


1.15 

1.15 

1.15 

1.1 

1.1 

1.2 
1.2 
1.2 
1.3 
1.3 

1.2 
1.5 
1.3 
1.2 
1.2 

1.2 
1.2 
1.2 
1.3 
1.2 

1.2 
1.2 
1.2 
1.2 
1.3 

1.3 

1.3 

1.25 

1.25 

1.3 

1.3 


1.25 
1.3 
1.3 
1.25 
1.16 

1.3 

1.3 

1.25 

1.25 

1.26 

1.25 
1.25 
1.25 
1.25 
1.3 

1.25 

1.3 

1.3 

1.26 

1.26 

1.3 
1.3 
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Daily  ducharge,  in  $eoond-/eetf  o/Lebo  Creek  near  HarlowUm^  Mont,,  for  191S. 


Dmy. 

M«y. 

June. 

Julj. 

An«. 

Sept. 

OeL 

Vm. 

1 

17 
17 
17 
17 
29 

35 
40 
40 
29 
17 

14 
81 
69 
80 
48 

31 
88 

30 
28 
26 

25 
17 
18 
22 
21 

29 
35 
22 
22 
25 

12 
18 
14 
14 

14 

14 
11 
12 
14 
12 

11 
11 
11 
11 
.  U 

9.6 
11 
8.0 
8.0 
8.0 

8.0 
8.0 
6.2 
4.2 
5.4 

4.4 

4.6 
5.6 
6.8 
6.8 
7.0 

7.0 
6.2 
6.2 
6.4 
7.4 

7.6 
6.6 
6.8 
6.8 
7.0 

7.0 
7.0 
9.5 

15 

12 

15 
12 
15 
15 
14 

12 
14 
14 
14 
15 

14 
12 
14 
14 
15 
15 

16 
14 
12 
14 
14 

14 
15 
14 
14 
14 

16 
15 
16 
15 
14 

15 
16 
12 
14 
12 

14 
15 
18 
16 
15 

15 
14 
15 
15 
16 

16 
16 
16 
15 
15 

18 
18 
18 
22 
22 

18 
30 
22 
18 
18 

18 
18 
18 
18 
18 

18 
18 
18 
18 
22 

22 
22 
20 
20 
22 
22 

% 

2  

B 

3:::::::::::::::::::::::::.:::::::::::::.:...:  :::::: 

a 

4 

% 

5 

u 

6 

22 

7 

22 

8 

20 

0 

3D 

10 

20 

11 

3D 

12                    » 

20 

13  J 

20 

14 

90 

15 

22 

w 

20 

17 

22 

18 

23 

ig 

81 
37 

25 
23 
17 
17 
16 

14 
17 
16 
17 
17 
M 

30 

20 

20 

21 

22 

22 

22 

23 

24 

2S 

28 

27 

28 

20 

80 

81 

Non.— Discharge  determined  as  foUowe:  May  19  to  June  11,  from  a  poorly-deflxied  rating  curve;  Jom 
12-30,  by  indirect  method  for  shifUne  channels;  July  1-22,  Ctom  a  poorly-defmed  rating  curre:  July  23  to 
Aog.  13,  by  indirect  method  for  shifting  channels;  Aug.  14  to  Nov.  22,  from  a  Cftirly  weU-deflned  rating 
carve. 

Monthly  discharge  o/Lebo  Creek  near  HarlowUm^  MorU,,for  1913. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-leet). 

Aoco- 

Maximum. 

Minimum. 

Mean. 

racy. 

May  19^1 

37 
81 
18 
15 
18 
30 
22 

14 

14 
4.2 
6.2 

12 

15 

16 

20.1 
31.0 
9.73 
11.0 
14.6 
19.2 
20.6 

518 
1,840 
fi08 
676 
869 
1,180 
899 

r. 

Jane r,, 

r. 

July 

r 

Aogost 

c. 

September 

B. 

Oo^ber       

B 

November  1-22  ...-r,--, r 

B. 

The  period 

6,560 
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FLATWILLOW  CREEK  NEAH  FLATWILLOW,  MONT. 

Location.— ^In  sec.  23,  T.  12  N.,  R.  25  £.,  at  Flatwillow  Ranch  Co.'s  ranch,  8  miles 

above  Flatwillow  and  30  miles  north  of  Roundup. 
Becorda  available.— May  3, 1911,  to  December  31, 1913. 
Drainage  area. — Not  measured. 
Gage. — Staff  gage,  marked  to  tenths  of  feet,  nailed  to  a  timber  driven  into  bed  of 

stream  and  braced  to  the  banks;  below  the  wagon  bridge  near  the  ranch  buildings. 
ChanneL — Likely  to  shift;  current  very  sluggish. 
Discharge  meaaarements. — At  high  stages  made  from  a  footbridge  behind  house; 

at  low  water  made  by  wading  below  house, 
^(^ter  flow. — Affected  by  ice. 
Diversions. — Much  water  is  diverted  above  the  gage  during  the  irrigating  season. 

A  canal  to  divert  water  into  the  storage  reservoir  of  the  Flatwillow  Carey  project 

heads  about  a  mile  above  the  station. 

Discharge  meanaremenU  of  Flattuillow  Creek  near  FlatmUoWf  Moni.,  in  191S. 


Date. 

Hydiograpber. 

». 

Dis- 
charge. 

Date. 

Hydrographer. 

Gaffe 
height. 

Dis- 
charge. 

Apr.  19 
Mmy  17 
July  10 

C.8.  Heidel 

Feet. 
6.5 
4.0 
4.1 

aec.-fi. 
161 
132 
93 

Aug.  37 
Nov.    6 

C.  8.  Heidel 

FeH, 
2.46 
2.92 

'"■^''i, 

do 

do 

do 

37 

DaHy  gage  height^  in  feet,  of  Flatwillow  Creek  near  Flatwillow,  Mont.,  for  1913. 
[J.  D.  Brlnegar,  ohserver.] 


Day. 

Apr. 

May. 

1 

6.4 

2 

6.4 

3 

5.4 

4 

6.4 

5 

5.4 

6 

4.4 

4.6 
4.6 
4.6 
4.8 

4.9 
4.9 
4.9 
6.2 
5.3 

6.3 
5.4 

6.5 
5.6 
5.8 

6.0 
6.0 
5.9 
6.0 
6.0 

5.9 
5.7 
6.5 
5.5 
6.6 

5.2 

7 

5  0 

8 

4.8 

9 

4.7 

10 

4.7 

11 

4.8 

12 

4.9 

13 

6.0 

14 

6  5 

15 

6.5 

16 

4.9 

17 

4  9 

IS 

6.6 

19 

6.9 

20 

5.9 

21 

6.0 

22 

6  9 

23 

5.8 

24 ..  . 

6  7 

25 

6.7 

26 

6.8 

27 

5  8 

28 

6.0 

29 

6  9 

30 

6  4 

31 ii:;;;;;;!. .;!!!!;;!; 

6.0 

June. 


6.9 
6.7 
6.6 
6.4 
5.3 

6.0 
6.1 
4.9 
4.9 
4.8 

4.9 
6.5 
7.6 
5.3 
5.4 

5.2 
6.3 
5.1 
5.1 
4.9 

4.9 
4.7 
4.7 
4.6 
4.6 

4.5 
4.6 
4.4 
5.1 
6.4 


July. 


6.2 
6.1 
4.8 
4.7 
4.4 

4.5 
4.2 
4.1 
4.0 
4.1 

4.1 
4.1 
4.0 
3.8 
3.7 

3.6 
3.4 
3.5 
3.7 
3.7 

4.0 
4.2 
4.0 
3.8 
3.4 

3.2 
3.1 
3.1 
3.1 
3.1 
3.0 


Aug. 


3.0 
2.9 
2.9 
2.8 
2.7 

2.6 
2.6 
2.6 
2.7 
2.8 

2.8 

2.7 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.6 
2.6 


Sept 


2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.5 
2.6 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.6 
2.6 


Oct. 


2.6 
2.6 
2.6 
2.6 
2.7 

2.8 
2.7 
2.7 
2.8 
2.8 

2.7 
2.7 
2.8 
2.8 
2.8 

2.7 
2.7 
2.7 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.9 
2.9 
3.0 
3.0 
3.0 
3.1 


Nov. 


3.1 
3.1 
3.0 
3.0 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.8 
2.8 
2.8 

2.9 
2.9 
2.9 
2.9 
3.0 

3.0 
3.0 
2.9 
2.8 
2.9 

3.0 
3.0 
2.9 
3.0 
2.9 


Dec. 


2.8 
2.9 
3.0 
2.9 
2.9 

2.9 
2.9 
3.0 
2.8 
3.0 

3.0 
3.0 
3.0 
2.9 
2.9 

2.9 
2.9 
2.9 
3.9 
2.9 

3.0 
3.0 
3.0 
3.0 
3.0 

8.0 
3.0 
3.0 
3.1 
3.2 
3.3 


NoTX.— Dec.  21  to  31,  gage  heights  affected  by  ice. 
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Daily  discharge,  in  second-feet ,  of  FUUwiUow  Creek  near  FUUwiUow,  Mont,,  for  19JS. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec 

1 

161 
161 
161 
161 
161 

149 
137 
135 
119 
119 

135 
131 
137 
1«7 
167 

131 
131 
173 
191 
191 

197 
191 
185 
179 
179 

185 
185 
197 
358 
223 
197 

191 
179 
173 
161 
155 

137 
143 
131 
131 
125 

131 
230 
307 
155 
161 

149 
155 
143 
143 
131 

131 
119 
119 
114 
114 

109 
109 
104 
143 
161 

149 
14  i 
135 
119 
104 

100 
94 
89 
84 
89 

89 
80 
84 
74 
60 

64 
56 
60 
60 
00 

84 
04 
84 
74 
56 

48 
44 
44 
44 
44 
40 

40 
36 
36 
32 
28 

25 
35 
25 
38 
32 

33 
38 
35 
35 
35 

35 
35 
35 
35 
35 

35 
35 
33 
33 
23 

22 
23 
22 
22 
23 
25 

35 
35 
22 
22 
22 

22 
22 
10 
10 
10 

10 
19 
19 
19 
19 

19 
19 
19 
19 
19 

22 
25 
28 
28 
28 

28 
28 
.28 
25 
35 

32 
22 
22 
35 
28 

33 
28 
38 
33 
33 

38 
38 
33 
33 
33 

28 
38 
28 
32 
32 

32 
32 
32 
32 
82 

36 
36 
40 
40 
40 
44 

44 
44 

40 
40 
36 

» 
36 
36 
36 
36 

36 
36 
33 
32 
33 

36 
36 
36 
86 
40 

40 
40 
36 
S3 
36 

40 
40 
36 
40 
36 

O 

3 

38 

3 

40 

4 

x 

5 

3S 

0 

104 
109 
114 
114 
135 

131 
131 
131 
149 
155 

155 
161 
167 
173 
185 

197 
197 
191 
197 
197 

191 
179 
1«7 
167 
167 

36 

7 

3S 

8 

40 

9 

33 

10 

40 

11 , 

40 

13 

49 

13 

40 

14 

% 

15 

3S 

16 

» 

17 

36 

18 

» 

19 

3fi 

30 

34 

31 

33 

23 

94 

as 

36 

37 

38 w 

29 

30 

31 

i 

NoTK.— Disoharge  determined  from  a  (airly  welMeflned  rating  curve.   Dec.  31  to  31,  disdnrgeestiiiiatod 
at36aeoond-feet. 

Monthly  discharge  of  Flatwillow  Creek  near  FlatwUlow,  Mont,  for  J91S, 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


Rtm-off 
(total  in 
acre-feet). 


AOOD- 

lacy. 


April  fr-30.. 

June. 

July 

August 

September.. 

October 

November. . 
December.. 


197 
258 
307 
149 
40 
28 
44 
44 


104 
119 
104 
40 
33 
19 
32 
32 


158 

167 

148 
80.1 
26.4 
22.4 
31.2 
37.1 
36.5 


7,840 
10,300 
8,810 
4,930 
1,620 
1330 
1,930 
2,210 
2,340 


The  period. 


41,300 


MILK  BIVEB  BASIN. 
SOUTH  FORK  OF  MILK  RIVER  NEAR  BROWNING,  MONT. 

Location.— ^In  the  SW.  i  sec.  29,  T  37  N.,  R.  9  W.,  at  Richard  CrofTe  ranch,  jtiit 
above  Kennedy  Coulee,  about  40  miles  northeast  of  Browning,  Mont.,  and  aboat 
6  miles  south  of  i     international  boundary  line. 

Beeorda  available.— April  28, 1905,  to  December  31, 1913. 

Drainage  area. — 288  square  miles.    (Measurement  revised.) 

Gktge.— Overhanging  chain  and  Stevens  automatic,  installed  April  13,  1913. 
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ControL — ^Permanent . 

Discharge  measorements. — ^Made  from  a  cable  or  by  wading. 

Winter  flow.— Affected  by  ice. 

Flood  discharge. — River  overflows  its  banks  at  gage  height  of  12  feet;  high- water 

marks  show  that  the  flood  of  Jime,  1908,  reached  a  stage  of  15.4  feet  on  the  gage. 

Tlie  flood  width  was  850  feet  and  the  cross  section  about  2,600  square  feet. 
DiTenioxis. — ^No  diversions  and  no  storage  above  the  station. 
Accuracy. — Records  excellent  except  during  the  winter  months. 
Ckwperation. — ^This  station  is  maintained  in  cooperation  with  *he  Irrigation  Office, 

Department  of  the  Interior,  Canada,  during  1913. 

Diaeharge  measiarements  of  South  Fork  of  Milk  River  near  Browning  ^  Mont.,  in  191S. 


Date. 

Hydrographer. 

bd^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

hei^t. 

Dis- 
charge. 

May  20 

W.  A.  Lamb 

Feel. 
4.13 
4.14 
4.14 
3.42 
3.16 
2.99 
2.80 

atc,-fU 
445 
373 
370 
148 
102 
81 
50.4 

July  27 
Aug.  29 
Sept.  13 
oa.   12 
Nov.  IS 
Dec.  20 

J.M.Ray 

Tui. 
3.05 
2.56 
2.51 
2.90 
2.80 
2.45 

8ec,-ft. 

87 

S 

F  R   Barfleld 

F.  R.  Burfleld.. 

21  2 

21 

W  A.Lamb 

W.  A.  Lamb 

18.1 

Jane  15 

R  K.RaodeU 

L.  Danlelson. . . 

73  2 

25 

F.  R.Burfleld 

do 

W.A.Lamb 

39.9 

JoJt    9 

do 

do 

11.9 

^  a 

Ikahf  gage  height,  in  feet,  of  South  Fork  of  Milk  River  near  Brotoning,  Mont. ,  for  1913 . 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Deo. 

1 

3.60 
3.64 
3.80 
3.67 
3.60 

8.59 
3.68 
8.74 
8.63 
3.60 

3.78 
4.00 
4.01 
4.00 
3.93 

3.88 
4.16 
4.10 
4.54 
4.40 

4.17 
4.16 
4.24 
4.18 
4.17 

4.22 
4.30 
4.32 
4.26 
4.19 
4.08 

4.02 
3.94 
3.90 
3.84 
3.75 

3.60 
3.63 
3.57 
3.55 
3.58 

3.61 
3.52 
3.45 
3.40 
3.40 

3.36 
3.30 
3.27 
3.27 
3.37 

3.38 
3.24 
3.21 
3.21 
3.15 

3.36 
4,05 
4.23 
4.04 
3.71 

3.50 
3.35 
3.27 
3.25 
8.27 

3.20 
3.12 
8.08 
3.04 
2.98 

3.00 
8.05 
3.01 
2.97 
2.92 

2.90 
2.86 
2.85 
2.83 
2.80 

2.81 
2.80 
2.85 
2.80 
2.80 

2.80 
3.05 
2.92 
2.88 
2.86 
2.86 

2.80 
2.76 
2.72 
2.73 
2.71 

2.70 
2.75 
2.77 
2.96 
8.15 

8.05 
2.89 
2.81 
2.81 
2.83 

2.80 
2.78 
2.78 
2.80 
2.76 

2.70 
2.68 
2.64 
2.60 
2.58 

2.57 
2.67 
2.57 
2.56 
2.55 
2.65 

2.58 
2.57 
2.56 
2.53 
2.52 

2.48 
2.47 
2.47 
2.46 
2.47 

2.48 
2.51 
2.48 
2.49 
2.50 

2.50 
2.50 
2.50 
2.54 
2.55 

2.58 
2.62 
2.70 
2.72 
2.70 

2.65 
2.62 
2.60 
2.56 
2.55 

2.55 
2.55 
2.57 
2.68 
2.71 

2.70 
2.74 
2.77 
2.88 
2.76 

1? 

3.3 
3.2 
2.05 

2.8 
2.8 
2.6 
2.7 
2.9 

3.15 
3.28 
3.07 
2.81 
2.67 

2.70 
2.70 
2.64 
2.58 

*i'75* 
2.80 
2.52 

2.60 
2.65 
2.71 
2.77 
2.81 

2.79 
2.74 
2.68 
2.67 
2.70 

2.66 

2.,                 

2.60 

3 

2.62 

4.                   

2.61 

5 

2.63 

5 

2.67 

r 

2.68 

8 

2.60 

9 

2.60 

10 

2.56 

11 

2.64 

U_ 

2.66 

13 

5.55 
5.5 
5.2 

5.05 
4.6 
4.45 
4.8 
4,75 

4.8 
4.65 
3.9 
3.9 
3.8 

3.8 
4.13 
4.11 
3.93 
3.66 

2.09 

14 

2.60 

15..               

2.65 

W.                    

2.66 

17 

2.62 

18...             

2.60 

19 

2.54 

90 

2.48 

21 

22 

23 

34 

15 

96 

27                      

28 

98 

ao 

31 

1 

Note.— Gage  out  of  order  Oct.  30-Nov.  17. 
Dec  10  aflected  by  ice  in  stream. 

50971  •—wsp  366—15 8 


Gage  removed  for  winter  on  Dec.  20.    Gage  heights  after 
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DaUy  dUeharge^  in  HOtrndrfeet^  of  South  Fork  of  2iUk  River  near  Browning,  WmL.jv 

191S. 


©•y. 

Apr. 

M«y. 

JoiM. 

July. 

Aug. 

8i^ 

Oct. 

Not. 

Die. 

1 

106 
206 

248 
214 
106 

104 
216 
232 
204 
106 

243 

808 
311 
SOS 
286 

271 
361 
341 
494 
446 

366 
361 
389 
368 
365 

382 
410 
417 
806 
372 
334 

816 
280 

2n 

260 
234 

218 
204 
189 
184 
101 

106 
178 
102 
161 
161 

143 
131 
126 
126 
146 

147 
120 
114 
114 
104 

143 
324 
386 
321 
224 

173 
141 
125 
122 
126 

112 
OS 
02 
86 

•76 

70 
87 
81 
74 
67 

64 

68 
67 
64 
60 

61 
60 
67 
60 
60 

60 
87 
67 
61 
68 
68 

60 
46 
40 
42 
30 

38 

44 

46 
T3 
104 

87 
68 
61 
61 
64 

60 
48 

48 
60 
46 

38 
36 
81 
27 
25 

24 
24 
24 
23 
22 
22 

25 
24 
28 
21 
20 

17 
16 
16 
16 
16 

17 
10 
17 
17 
18 

18 
18 
18 
22 
22 

25 
29 
88 
40 
88 

32 
20 
27 
23 
22 

22 
22 
24 
86 

80 

38 
43 
46 
61 
46 

40 
64 
131 
112 
72 

50 
60 
27 
38 
64 

104 
123 
00 
61 
36 

38 

25 
25 
26 



K 

2 

r 

s 

9 

4 

% 

5 

« 

6 

S 

7 

3B 

8 

S 

9 

S 

10 

23 

11 

12 

13             

851 
815 
734 

678 
616 
462 
688 
670 

688 
634 
277 
277 
248 

248 
361 
344 
286 

211 

14*[.[ 

15        

'- 

15     

17 

18 

44 

SO 
20 

27 
82 

80 
46 
61 

40 
43 
86 
35 

88 

10 

» 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

31 

NoTB.— Difldiarge  determined  from  a  welMeflned  oorve.    DlaoliaDBe  Oct.  8(K81,  fMHinat^d?  bmb  dis- 
charge  Nov.  1-17,  estimated  25  second  feet;  Dec  11-81, 16  seoood-feet. 

Monthly  discharge  of  South  Fork  of  MUk  River  near  Brofuning,  MomL^for  1913, 
[Drainage  area,  288  square  mUea.] 


Month. 


Discharge  in  seoond-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mUe. 


Rmhoff. 


Depth  in 

inches 

on  drainage 

area. 


Total  hi 


H!^,: 


Ap 

June. 

July 

August 

September. 
October — 
November. . 
December.. 


864 

404 

386 

173 

104 

40 

131 

61 

84 


211 
106 
104 
60 
22 
16 
22 
20 
16 


470 

311 

106 
70.3 
44.0 
22.7 
6Z2 
81.2 
10.6 


1.66 
1.06 
.680 
.275 
.163 
.070 
.181 
.108 
.066 


1.11 
1.24 
.76 
.32 
.18 
.09 
.21 
.12 
.06 


17,100 
19,100 
11,700 
4,880 
2,700 
1.8S0 
8,210 
1,860 
1.200 


The  period. 


I 


68,100 


MILK  RIVEE  AT   INTERNATIONAL  BOUNDARY. 

Location.— In  the  SE.  |  sec.  1,  T.  1,  R.  5  W.  fourth  meridian,  Alberta,  OanadA,  it 
international  boundary  line,  30  miles  north  of  Rudyard,  Mont.,  the  nearest  iiil* 
load  station. 

Beoorda  available.— ^ April  1  to  December  31,  1913.  From  August  7, 19W  to  19U 
station  was  maintained  by  the  Canadian  Department  of  the  Interior. 
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Drainage  area. — ^2,448  square  miles. 

Gage.— Gurley  automatic  gage  on  left  bank,  installed  August  13, 1913.  At  the  sta- 
tion maintained  by  the  Canadian  officials  readings  were  obtained  from  a  staff  gage 
on  the  right  bank,  about  1,000  feet  above  the  present  gage. 

Ck>ntzx>L — Likely  to  shift. 

Discharge  measurenients. — ^Made  from  a  cable  about  1,000  feet  above  gage;  low- 
water  measurements  made  by  wading  at  the  gage. 

Winter  flow.— Affected  by  ice. 

Accuracy. — Records  good. 

Cooperation. — ^Maintained  in  cooperation  with  the  Irrigation  Office,  Department  of 
the  Interior,  Canada,  during  1913. 

Discharge  measurements  of  MUk  River  at  international  boundary  in  191S. 


Date. 

Hydrognipher. 

Oase 
helj^t. 

Dis- 
charge. 

Date. 

Hydrograpber. 

Gage 
heig&t. 

Dl». 
charge. 

Apr.  26 

J  E.  P<^T»««      

Fed. 
«3.58 
03.26 
0  3.46 
as.  45 
•  3.70 
0  2.71 
«2.72 
«2.23 
a  2.16 

403 
608 
470 
518 
205 
165 
81 
84 

Aug.  13 

13 
Sept.   4 

18 
Oct.     8 

24 
Nov.    7 

0 
Dec.  24 

J.  E.  Degmm 

Feet. 
6  2.98 
*2.95 
62.56 
6  2.42 
62.80 
63.05 
6  2.07 
6  3.14 
62.95 

8ec.-fu 
60 

P-g 

dc.'I 

do 

J.B.Stewart 

59 

Kay  16 

18 

J.  E.  Degnan 

34 

J  B.Stewart 

do 

do 

do 

do 

22 

30 

J  E.  P«gnan 

55 

June  18 

July     8 

22 

do 

do 

J  B.  Stewart 

74 
55 
85 

25 

J.  E.  Pflgnan 

do 

14.7 

0  Oag«  height  from  rod  near  cable.  6  Qage  height  from  rod  at  automatic  gage. 

DaUy  gage  height^  infeet^  of  Milk  River  at  international  boundary  for  191S, 
[Frank  Oalloway,  observer.] 


Day. 

Apr. 

May. 

Jmie. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

5.50 
5.55 
4.23 
5.80 
5.60 

4.27 
4.55 
4.61 
4.45 
4.18 

4.20 
4.42 
4.50 
4.55 
4.52 

4.48 
4.41 
4.18 
4.25 
4.10 

4.04 
4.10 
4.06 
3.97 
3.75 

3.58 
3.37 
3.29 
3.32 
3.45 

3.68 
8.51 
3.41 
3.25 
3.32 

3.28 
3.27 
3.29 
3.23 
3.18 

3.22 
3.26 
3.29 
3.20 
8.32 

3.42 
3.46 
3.45 
3.46 
3.66 

3.52 
3.93 
3.74 
3.66 
8.58 

3.60 
3.57 
3.56 
3.56 
3.67 
3.65 

3.67 
3.70 
3.65 
3.60 
3.38 

8.24 
3.19 
3.14 
3.10 
8.07 

3.05 
2.95 
3.00 
2.80 
2.87 

2.86 
2.75 
2.72 
2.70 
2.90 

2.87 
2.83 
2.79 
2.84 
2.88 

2.76 
2.83 
3.23 
2.94 
2.80 

3.74 
3.63 
3.55 
3.16 
2.99 

2.86 
2.75 
2.72 
2.66 
2.65 

2.62 
2.56 
2.48 
2.45 
2.45 

2.42 
2.34 
2.33 
2.31 
2.32 

2.30 
2.16 
2.17 
2.17 
2.16 

2.16 
2.14 
2.14 
2.12 
2.12 
2.11 

2.12 
2.11 
2.11 
2.10 
2.12 

2.13 
2.13 
2.13 
2.14 
2.14 

2.06 
2.08 
2.98 
3.40 
3.56 

3.35 
3.18 
4.58 
4.41 
4.01 

3.63 
3.29 
3.12 
3.04 
2.98 

2.93 
2.89 
2.86 
2.82 
2.80 
2.77 

2.75 
2.72 
2.60 
2.55 
2.53 

2.50 
2.48 
2.47 
2.46 
2.46 

2.46 
2.44 
2.43 
2.43 
2.43 

2.42 
2.43 
2.43 
2.45 
2.45 

2.48 
2.54 
2.62 
2.58 
2.58 

2.63 
2.66 
2.65 
2.70 
2.76 


2.76 
2.74 
2.71 
2.70 
2.77 

2.86 
2.87 
2.82 
2.83 
2.80 

2.88 
2.86 
2.88 
2.88 
2.90 

2.89 
2.97 
3.30 
3.30 
3.22 

3.15 
3.08 
3.05 
3.05 
3.03 

3.02 
8.00 
3.02 
3.01 
3.04 
2.92 

3.02 
3.09 
3.08 
3.08 
3.06 

3.06 
3.06 
3.07 
3.14 
3.18 

3.10 
3.08 
3.00 
2.85 
3.25 

3.15 
3.40 
3.26 
3.24 
3.18 

2.98 
3.44 
3.10 
3.11 
3.12 

3.13 
3.14 
3.15 
3.16 
3.18 

3.22 

2 

3.24 

3 

3.30 

4 

3.30 

5 

3.30 

6 

3.30 

7 

3.30 

8 

3.30 

9 

3.30 

10. 

3.28 

11 

3.28 

12 

3.28 

13 

3.28 

14 

3.28 

15 

3.28 

16. 

3.28 

17 

3.38 

18 

3.38 

19 

3.38 

20 

3.37 

21 

3.00 

22 

2.45 

23 

2.00 

24 

25 

2.00 

26. 

27 

28 

29 

30 

8L 

NoTB.--Di9charge  relation  affected  by  ice  Apr.  1-10  and  after  Nov.  30. 
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Daily  discharge,  in  second-feet,  of  Milk  River  at  inUmational  boundary  for  1913. 


Day. 


1.. 
2.. 
3., 

4., 
6.. 

6.. 
7.. 
8.. 
fl.. 
10.. 


00 
106 
130 
330 
4«I0 

650 

ttO 

720 

1.078 

1,250 


11 1,287 

12 !  l.©4 

13 1  1,771 

14 1.858 

15 1,806 


16.. 
17.. 
18.. 
19.. 
20.. 

21. 
22. 
23. 
24.. 
26.. 

26. 
27. 
28. 
29. 
30. 
31. 


1,737 
1.617 
1,250 
1,302 
1,149 

1,070 

1,149 

1,062 

984 

748 


461 
419 
434 
509 


May. 

June. 

July. 

Aug. 

8epL 

642 

676 

739 

70 

50 

650 

702 

642 

69 

47 

484 

658 

680 

69 

36 

998 

618 

858 

66 

82 

434 

467 

277 

70 

31 

414 

393 

229 

72 

28 

406 

368 

192 

72 

27 

410 

343 

184 

72 

26 

388 

325 

175 

73 

25 

863 

811 

166 

73 

25 

888 

308 

161 

66 

25 

403 

261 

148 

66 

24 

419 

281 

131 

61 

23 

873 

339 

125 

99 

23 

434 

233 

121 

115 

23 

490 

229 

119 

96 

22 

616 

192 

104 

82 

25 

500 

184 

102 

307 

23 

516 

179 

99 

193 

24 

667 

243 

101 

158 

24 

657 

232 

97 

125 

27 

937 

218 

74 

05 

31 

739 

206 

77 

80 

38 

658 

222 

77 

74 

35 

603 

236 

75 

69 

35 

618 

195 

75 

66 

39 

596 

218 

7S 

62 

42 

687 

388 

73 

60 

41 

687 

257 

70 

56 

46 

676 

239 

70 

54 

51 

658 

1 

69 

52 

Nw. 


6 

i 

a 

9 

» 

9$ 
M 
9 

n 
m 

B 
S 
H 

S 

i 
i 
s: 

9 


Note.— Discharge  determined  from  two  fairly  well  defined  cunres  and  by  Indirect  method  lor  shiftily 
channels. 

Monthly  discharge  of  MUk  River  at  international  boundary  for  191S, 

[Drainage  area,  2,448  square  miles.] 


Disdiarge  in  seoond-l^. 

Run-off. 

Month. 

i/r^TiiiHiin- 

JAl&IXQtlSA* 

Mean. 

Per 

square 
mile. 

Depth  hi 

Indies  on 

drafaiags 

area. 

Total  in 
aore4Mt 

April 

1,868 
937 
702 
739 
216 
51 
96 
112 

60 
363 
179 
69 
52 
22 
46 
59 

944 
530 
320 
180 
85 
32 
66 
81 

a386 
.217 
.131 
.074 
.085 
.013 
.027 
.033 

a  431 
.250 
.146 
.065 
.040 
.014 
.081 
.037 

56,17} 

n,m 

19,  (Ml 
1U068 
5.J14 
1,874 
4027 
i814 

B. 

iSy!:;::::::::::::::::::::: 

B. 

June 

B. 

July 

B. 

August 

B. 

September 

B. 

October 

B. 

November 

B. 

The  period 

134,798 

^ 

Digitized  by 


Google 


MILK   RtVEB  BASIN. 


117 


MILK  RIVEB   AT  HAVRE,   MONT. 

ocation.— In  the  SE.  \  SE.  i  sec.  5,  T.  32  N.,  R.  16  £.,  at  the  highway  bridge  over 
Milk  River  at  Havre,  Mont. 

ecordB  available.— May  15, 1898,  to  December  31,  1913. 

rainagre  area. — Not  accurately  determined. 

age. — Chain  fastened  to  bridge  rail  on  the  downstream  side. 

^ntroL — Shifts. 

ischarge  measurements. — ^Made  from  bridge  or  by  wading. 

Inter  flow. — From  the  last  part  of  November  to  the  first  part  of  April  the  river  at 
Havre  is  frozen  entirely  over  and  in  portions  of  the  cross  section  it  is  usually 
frozen  to  the  bottom. 

iversions. — ^An  irrigation  company  in  southern  Alberta,  Canada,  has  been  granted 
an  appropriation  of  500  second-feet  of  the  low-water  flow  and  1,500  second-feet  of 
the  high-water  flow,  and  a  canal  of  330  second-feet  capacity  has  been  partly 
constructed  but  no  water  has  been  diverted.  There  are  no  other  important 
irrigation  ri^ts  above  Havre,  but  farther  downstream  are  five  laige  canal  systems 
supplied  directly  from  Milk  River  and  irrigating  about  22,000  acres.  Preliminary 
steps  toward  the  adjudication  of  the  water  ri^ts  of  these  various  systems  have 
heesn  taken.  A  suit  in  behalf  of  the  Fort  Belknap  Indians  was  decided  in  their 
favor,  with  the  result  that  they  were  given  a  prior  rig^t  over  the  other  canals 
to  125  second-feet,  the  priority  of  the  other  rights  not  being  touched  upon. 
Although  no  provision  for  storage  has  been  made  by  the  above  claimants,  the 
entire  unappropriated  flow  of  the  stream  has  been  filed  upon  by  the  United  States 
Reclamation  Service  in  connection  with  its  Milk  River  irrigation  project  now 
under  construction. 

ocnraoy. — Frequent  discharge  measurements  are  necessary  to  properly  define  the 
rating  curve,  and  even  with  these  the  estimates  are  subject  to  considerable  error. 
In  years  of  low  precipitation  the  flow  ceases  entirely  and  the  water  stands  in  pools 
for  several  months. 

Ducharge  meaauremenU  of  MUk  River  at  Havre^  Mont.^  in  191S. 


Date. 

Uydngnphtr. 

hei^. 

Dls- 
charge. 

Date. 

Hydragn^ber. 

b22K. 

Dis- 
charge. 

■r.  19 

R  R.  Randell 

Fed, 
•  7.36 
7.25 
7.50 
7.05 
7.13 
7.15 
«.50 

Sec-ft. 
92 
572 
756 
467 
411 
539 
206 

July  12 
21 
26 

Aug.  8 
12 

Sept.  19 

Oct.   30 

J.  B.Stewart 

Feet. 
6.35 
5.94 
5.78 
5.58 
6.67 
4.94 
5.70 

8ee.-ft. 
175 

pr.  30 

J.B.Stewart 

do 

do 

do 

do 

W.  A.TAmb.     

96 

ay  17 
DM    5 

ily    3 

do 

do 

do 

do 

..  ..do 

73 
46 
42 
10 

9 

do 

61 

aloepiesent. 
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I>€nly  gage  height,  in  Jut,  of  Milk  River  at  Havre,  Mont,,  for  191S. 
[C.  W.  Ling,  obaerver.) 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dee. 

1 

7.8 
8.4 
7.7 
7.9 
8.2 

8.6 
8.5 
9.3 
9.0 
8.8 

8.2 
8.4 
8.6 
9.2 
9.7 

9.4 
9.8 
9.0 
8.6 
8.3 

8.0 
7.7 
&8 
8.1 
7.7 

7.6 
7.6 
7.6 
7.6 
7.3 

7.2 
7.5 
7.8 
7.8 
7.0 

7.1 
6.9 
7.0 
6.9 
7.0 

6.9 
7.0 
6.9 
8.0 
7.6 

7.6 

U 

7.8 
7.4 

7.8 
7.6 
7.4 
7.6 
7.5 

7.3 
7.2 
7.3 
7.1 
7.2 

7.1 
7.2 
7.2 
7.8 
7.1 

6.9 

6.8 
6.8 
6.7 
6.7 

6.7 
6.6 
6.7 
6.6 
6.8 

6.6 
6.6 
7.1 
6.6 
6w4 

6.6 
6.8 
6.7 
6.4 
6.6 

6.6 
6.5 
6.7 
7.4 
7.3 

6.9 
7.2 
7.1 
7.2 
7.1 

7.1 
6.4 
6.5 
6.8 
6.4 

6.8 
6.2 
6.2 
6.1 
6.2 

6.0 
6.1 
5.8 
5.9 
5.8 

5.9 
5.8 
5.9 
6.7 
6.7 

5.7 
5.5 
6.6 
6.4 
6.4 
6.4 

5.5 
5.4 
5.6 
5.5 
5.6 

5.7 
5.8 
5.7 
5.6 
5.6 

5.8 
5.7 
5.7 
5.7 
5.8 

6.7 
5.7 
6.2 
6.2 
7.5 

6.8 
6.5 
6.3 
6.1 
6.1 

6.9 
5.8 
6.6 
5.6 
5.6 
6.6 

6.5 
6.6 
6.4 
5.8 
5.2 

5.2 
5.2 
5.1 
5.1 
6.1 

6.1 
5.0 
5.0 
5.0 
5.0 

6.0 
4.9 
4.8 
4.8 
4.8 

4.8 
4.9 
4.8 
4.8 
4.8 

5.8 
6.8 
5.2 
5.2 
5.3 



5.2 
5.2 
5.4 
5.4 
5.4 

5.4 
5.7 

5.7 
5.7 
5.7 

5.7 
5.7 
5.6 
5.6 
5.6 

6.7 
5.7 
5,6 
5.7 
5.7 

6.7 
6.1 
6.1 
6.1 
5.9 

6.9 
5.9 
5.8 
6.8 
5.7 
5.7 

5.7 
5.7 
5.7 
5.7 
5.8 

5.8 
5.8 
5.8 
5.8 
5.8 

0.8 
5.8 
5.7 
5,7 
5.7 

5.7 
5.7 
5,7 
5.7 
5.7 

5.7 

5.8 
5.8 
5.8 
5.8 

b.$ 
6.8 
5.7 
5.7 
5.7 

5.7 

2 

i7 

a::::..::...:...:.:.::::;::: 

IS 

4 ' 

S.8 

6  '  

iS 

« i        .... 

8l8 

7 

i.S 

8 ' 

S.S 

«: 

is 

10 

11 

9.0 
8.0 
7.7 
7.0 
7.0 

7.0 
7.0 
7.0 
7.4 

12 

13 

14 

16 

16 

17 

18 

10 

20. 

21 

22 

a. :..:;.::::: 

24 

25 

26 

27 

28 

r9 

30 

31 

8.4 

'  1 

Note.— On  Apr.  80  it  was  found  that  a  sand  bar  had  formed  under  the  ohatai  gage  and  a  temporarr  stefl 
gage  was  installed  on  the  right  abutment  of  the  bridge,  to  read  the  same  as  the  chain  gage.  The  stw 
gage  was  read  Apr.  30  to  June  5.    Oage  heights  Mar.  11-19  are  affected  by  ice. 
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DaHy  discharge y  in  aeeond-feetf  of  Milk  River  at  Havre,  Mcmi.yfar  191S, 


D«y. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

sn>t. 

Oct. 

Nov. 

Dec. 

1 

»45 
1,370 

880 
1,010 
1,220 

1,450 
1,450 
2,160 
1,880 
1,700 

1,220 
1,370 
1,450 
2,060 
2,540 

2,260 
2,160 
1,880 
1,450 
1,300 

1,060 

880 

1,300 

1,150 

880 

816 
815 
816 
816 
625 

666 

760 
626 
626 
450 

606 
396 
450 
396 
450 

396 
450 
395 
1,060 
750 

816 
686 
686 
626 
686 

626 
760 
686 
815 
760 

026 
565 
026 
606 
666 
636 

606 
665 
666 
626 
606 

396 
346 
346 
300 
300 

300 
260 
300 
260 
346 

260 
260 
506 
260 
196 

260 
346 
300 
196 
225 

260 
226 
300 
686 
626 

396 
666 
506 
606 

506 

506 
105 
226 
170 
106 

170 
146 
146 
123 
146 

104 
12S 
70 
86 
70 

86 
70 
86 
68 
68 

68 
38 
47 
31 
31 
31 

38 
31 
38 
38 
38 

68 
70 
68 
43 
40 

56 
42 
42 
43 
66 

46 

46 
123 
126 
006 

814 
207 
160 
119 
121 

86 
70 
47 
47 
47 
38 

38 
38 
31 
26 
20 

20 
20 
16 
16 
16 

16 
12 
12 
12 
12 

12 
9 

7 
7 
7 

7 
9 
7 
7 

7 

26 
26 
20 
20 
26 

20 
20 
81 
31 
81 

31 

68 
68 
68 
68 

68 
68 
47 
47 

47 

68 
68 
47 
68 
68 

68 
123 
123 
123 

86 

86 
86 
70 
70 
68 
58 

68 
68 
68 

68 
70 

70 
70 
70 
70 
70 

70 
70 
68 
68 
68 

68 
58 
68 
58 
68 

% 

70 
70 
70 

70 
70 
68 
68 
58 

68 

*> 

68 

3 

70 

4 

70 

5 

70 

6 

70 

7 

70 

8 

70 

0 

70 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

36 

27 

2S 

29 

30 

31 

1,370 

Note.— Discharge  determined  from  a  well-defined  rating  curve  except  for  the  period  Aug.  9-25,  when  the 
Indirect  method  Ibr  sliifting  channete  was  used. 

Monthly  discharge  of  Milk  River  at  Jlavre,  Mont.,  for  191S, 


Month. 

Discharge  fai'aecond 

-feet. 

Run-off 
(totalin 
acr»-leet}. 

Accu- 

Maximum. 

^yflllibntnl. 

Mean. 

racy. 

Aprfl 

2,640 
1,080 
686 
666 
606 
38 
123 
70 
70 

626 
396 
196 
31 
31 
7 

20 
68 
68 

1,360 

607 

360 

181 
96.3 
16.6 
60.4 
63.6 
67.3 

80,900 

37,300 

21,400 

11,100 

6,920 

982 

3,710 

3,780 

1,200 

A. 

May!:::::;:::::::::::::.:...::..::.:: :... 

A. 

June 

A. 

July 

A. 

August            

B, 

September 

B. 

October 

A. 

Noyember 

A. 

Dwflmber  1-0 .       

A. 

The  period 

166,000 

NoTS.— Accuracy  for  September  is  reduced  because  of  some  doubt  as  to  the  accuracy  of  observer's 
readings. 

MILK  RIVER  AT  MALTA,   MONT. 

Location.— In  the  NW.  J  aec.  17,  T.  30  N.,  R.  30  E.,  at  the  old  highway  bridge  at 

Malta,  Mont. 
Records  available.— July  31, 1902,  to  December  31, 1913. 
Drainage  area. — Not  accurately  determined, 
(hige. — Chain  fostened  to  handrail  on  downstream  side  of  bridge. 
Control. — Sandy;  shifts  during  floods. 
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Bisoharge  xneasurexneAts. — ^Made  from  bridge  or  by  wading. 

Winter  flow. — ^More  or  less  ice  present  during  winter  months. 

Diversioxis. — ^The  entire  run-o£f  from  the  drainage  area  above  does  not  pass  the  statioD , 
for  between  Havre  and  Malta  seven  irrigation  canals,  which  irrigate  about  25,000 
acres  of  land,  divert  water  from  Milk  River  and  its  tributaries.  The  United 
States  Reclamation  Service  has  constructed  a  diversion  dam  at  Dodson,  about 
17  miles  above  the  station,  which  will  eventually  divert  water  for  the  irrigation 
of  about  108,000  acres  of  land  in  Milk  River  Valley.  East  of  MalU  there  are 
nearing  completion  two  canals,  one  on  each  side,  the  combined  discharge  being 
1,000  second-feet. 

Diicharge  measuremenU  of  Milk  River  at  Malta,  Mont.,  in  191S, 


Date. 

Hydrogrepher. 

Gage 
bei^t. 

DIs- 
charge. 

Date. 

Hydrograpber. 

hei^ 

liar.  21 

R.  R.  RandeU 

Fut. 

•  3.30 
&.06 
3.05 
3.78 
2.37 

068 
818 

July  15 
28 
Aug.    1 
Sept.  19 
Nov.  13 

J.  B.Stewart 

2.23 
1.34 
l.U 
1.30 

tit 

Apr.  24 

May    6 

22 

J.B.Stewart 

do 

do 

W-  lAfnh 

m 

do 

do 

do 

a 

2J 

Jane  18 

do 

L80 

ISS 

•  Ice  present. 

Daily  gage  height^  in  feet,  of  MUk  River  at  Malta,  Mont,,  for  2923, 
[D.  P.  Burkhart,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dee. 

1 

3.6 
3.7 
3.6 
3.7 
3.6 

3.0 
3.5 
3.3 
3.2 

'"i'7  " 

*'2.*5** 
2.5 
2.4 

'2.4 

2.55 

3.0 

3.0 

3.15 

3.0 

3.0 
3.3 
3.5 
3.3 
2.85 

2.4 

2.25 

2.25 

2.25 

1.90 

1.72 
1.72 
1.72 
1.72 
1.55 

1.55 
1.55 
1.38 
1.38 
1.38 

1.38 
1.20 
1.20 
1.20 
1.20 
1.00 

1.0 
.8 
8 
.8 

1.0 

LO 
1.0 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.0 
1.0 

1.0 
1.0 
.8 
.8 
1.2 

1.0 
1.0 

'  "i.'o" 

1.9 

1.9 

1.90 

1.73 

1.73 

1.55 

1.55 

1.55 
1.55 
1.55 

***i.*38* 

1.38 
1.20 
1.20 
1.2 
1.2 

1.2 
1.2 
1.2 
L2 
1.2 

1.2 

L2 

1.2 

1.20 

1.38 

1.20 

1.25 

1.2 

1.2 

1.2 

1.3 
1.3 
L3 
1.3 
1.3 

1.2 
1.2 
1.2 
1.2 
1.2 

1.3 
1.3 
1.3 
1.3 
L3 

1.3 
1.3 
L4 
1.4 
1.45 

1.55 

L7 

1.6 

L6 

1.6 

1.6 
L6 
1.6 
1.7 
1.7 

1.7 
1.7 
1.8 
1.9 
2.1 
2.5 

2.3 
1.9 
L9 
1.8 
1.8 

L8 
1.9 
1.9 
1.9 
1.9 

L9 
1.9 
L9 
L9 
L9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.8 
1.8 

1.8 
1.7 
1.7 
1.6 
1.6 

2 

8 

4 

5 

8. 

6.0 
5.8- 
5.8 
5.9 
6.0 

6.2 
5.7 
5.7 
5.6 
6.3 

7 

8 

0 

10 

11 

LI 

12 

13 

L$ 

14 

2.4 

15 

16 

2.4 

LJ 

17 

7.8 
8.3 
8.2 
7.4 

7.3 
5.7 
5.2 
5.0 
4.9 

4.9 
4.6 
4.2 
4.0 
3.8 

18 

19 

2.5 
2.25 

2.25 
2.55 
2.55 
2.85 
2.65 

2.55 

2.55 

2.4 

2.4 

2.7 

20 

21 

22 

23 

24 

25 

25 

27 

28 

29 

30 

31 

NoTK.^Oage  heigbU  June  10  to  Sept  21  read  on  a  chain  gage  at  the  new  highway  bridge,  about  800  yv^ 
above  the  sUtioo.  The  gage  hel^to  as  published  have  been  computed  for  the  s^ioa  gage  from  a  eorrt 
showing  the  relation  between  the  two  gages.  Ice  present  at  the  staticm  previous  to  Apr.  6,  trook  Dee.  HO, 
and  after  Dee.  16. 
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Daily  dUcharge,  in  aecond-feet,  of  MUk  River  at  Malta,  Mont.,  for  1913, 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oc^. 

Nov. 

Dec. 

988 
1,060 

988 
1,060 

988 

988 
016 

781 
718 

'"448* 
426 

404 
382 
360 
360 
319 

319 
310 
319 
319 
319 

319 
310 
318 
360 
263 

263 
382 
382 
522 
382 

382 
382 
319 
319 
448 

382 
601 
601 
688 
601 

601 
781 
916 
781 
522 

319 
263 
263 
263 
152 

109 
109 
109 
109 
76 

76 
76 
51 
51 
51 

51 
31 
31 
31 
31 
17 

17 
8 
8 
8 

17 

17 
17 
31 
31 
31 

31 
31 
31 
17 
17 

17 
17 
8 
8 
31 

17 
17 
84 
152 
152 

152 
152 
112 
112 
76 
76 

76 
76 
76 
64 
51 

51 
40 
31 
31 
31 

31 
31 
31 
31 
31 

31 
31 
31 
31 
51 

31 
36 
31 
31 
31 

41 
41 

41 
41 
41 

31 
31 
31 
31 
31 

41 
41 
41 
41 
41 

41 
41 
53 
53 
60 

76 
105 
85 
85 
85 

85 
85 
85 
105 
105 

105 
105 
127 
152 
211 
360 

281 
153 
152 
127 
127 

127 
152 
152 
152 
152 

152 
152 
152 
152 
152 

152 
152 
152 
152 
152 

152 
152 
152 
127 
127 

127 
106 
105 
85 
85 

6 

2.650 
2,520 
2,520 
2,580 
2,650 

2,780 
2,460 
2,450 
2,380 
2,860 

3,330 
3,800 
4,100 
4,040 
3,560 

3,500 
2,450 
2,100 
1,960 
1,900 

1,900 
1,680 
1,410 
1,280 
1,140 

7 

8 

9  

10 

n 

85 

12  

13 

C8 

14 

15 

16 

C8 

17 

18 

19 

20      

21  

22 

23 

24 

25 

26  , 

27 

28 

20 

33   

31        

NoTB.— Discharge  determined  from  a  lairly  well-defined  rating  curve.  Discharge  estimated  as  follows, 
from  records  of  Dow  at  Hinsdale  and  Havre:  May  10-21,  at  1,260  second-feet;  ICay  ^-31,  at  075  second-feet; 
June  1-3,  at  560  second-ftot.     Discharge  interpolated  fort>ther  periods  for  which  gage  heights  are  missing. 

Monthly  dUcharge  of  JkKlk  River  at  Malta,  Mont.,  for  1913, 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


Run-off 
(total  in 
acre-ftot). 


Aooa- 
raoy. 


K 


»riie-ao. 


4,100 


1,140 


June 

July 

August 

September.. 
October,... 
November.. 


916 
152 
76 
360 
281 


2,560 
1,080 
377 
282 
48.2 
40.7 
82.0 
144 


127,000 
66,400 
22,400 
17,300 
2,960 
2,420 
5,100 
8,570 


The  period. 


252,000 


NoTB.--Aocoracy  for  June,  July,  August,  and  September  reduced  on  account  of  method  of  obtaining 
gage  helghtB. 

MILK  RIVER  AT  HINSDALE,   MONT. 

Location.— In  the  NE.  \  SW.  \  sec.  33,  T.  31  N.,  R.  36  E.,  at  the  highway  bridge 
over  liilk  River  about  1  mile  from  Hinsdale,  Mont.,  a  point  46  miles  from  the 
junction  of  Milk  River  with  the  Missouri. 

Beoords  available.— May  13,  1908,  to  December  31,  1913. 

Drainage  area. — Not  accurately  determined. 

Gage. — Chain  fastened  to  upstream  side  of  highway  bridge. 
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SURFACE  WATER  SUPPLY,  1913,  PART  VI. 


Discharge  xneasurements. — Made  from  bridge  or  by  wading. 

Winter  flow.— Stream  frozen  entirely  acroes  and  to  a  considerable  depth  from  late 
in  November  until  the  first  of  April. 

Biveraioiui. — No  water  is  diverted  between  the  station  at  Hinsdale  and  that  at  Malta. 
The  flow  of  the  stream  has,  however,  been  appropriated  by  the  United  States 
Reclamation  Service  in  connection  with  the  Milk  River  project,  and  will  be 
diverted  at  a  point  9  miles  east  of  Hinsdale  to  irrigate  land  in  lower  Milk  River 
vaUey. 

Discharge  mefuurementt  of  Milk  River  at  Hinsdale,  Mont.,  in  1913. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

hei^. 

Dh- 
charge. 

M&r.  24 

R.  R.  Randell 

Feet. 

a3.22 
6.92 
4.37 
4.03 

2,«0 
1,110 
1,280 

June  19 
July  20 
Aug.    1 
Sept.  20 

J.  B.Stewart 

Feet. 
3.40 
2.45 
1.73 
1.35 

Sec-ft. 
6M 

Anr.  23 

May    6 

23 

J.  B.Stewart 

do 

do 

w.  A.  I^inh 

216 

do 

do 

93 
30 

a  Ice  present. 

Daily  gage  height,  in  feet,  of  MUk  River  at  Hinsdale^  Mont.,  for  19lS. 
[Qoldie  Wooldrklge,  observer.] 


i>*y. 

Apr. 

May. 

Jime. 

July. 

Aug. 

Sept, 

Oct. 

Nov. 

1 

4.8 
4.6 
4.5 
4.5 
4.4 

4.4 
4.4 

4.3 
4.0 
3.8 

4.0 
3.9 
3.8 
4.0 
4.0 

4.2 
4.1 
4.1 
fi.O 

7.8 

7.8 
4.8 
4.6 
4.5 
4.4 

4.4 
4.4 
4.4 
4.4 
4.4 
4.2 

3.9 
3.6 
3.8 
3.6 
3.3 

3.2 
3.2 
3.1 
3.0 
2.9 

2.9 

3.15 

3.1 

3.1 

3.0 

3.0 
3.3 
3.2 
4.1 
5.0 

4.6 
4.0 
4.3 
4.1 
4.0 

3.8 
3.6 
3.4 
3.4 
3.4 

3.7 
3.9 
3.6 
3.7 

4.4 
4.2 
4.1 
4.1 

'"2.45 

2.39 
2.30 
2.29 
2.19 
1.99 

1.98 
1.98 
2.98 
1.98 
1.88 
1.82 

1.77 
1.72 
1.67 
1.61 
1.66 

1.56 
1.61 
1.64 
1.65 
1.65 

1.65 
1.C5 
1.65 
1.64 
1.64 

2.04 
2.04 
1.94 
1.83 
1.73 

1.73 
1.73 
1.73 
I.T2 
1.72 

1.07 
1.67 
1.62 
2.41 
1.93 
2.11 

2.01 
1.91 
1.80 
1.80 
1.70 

1.70 
1.70 
1.69 
1.50 
1.49 

1.49 
1.49 
1.48 
1.48 
1.38 

r.38 
1.38 
1.37 
1.27 
1.30 

1.3 
1.2 
1.2 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.35 

1.4 
1.4 
1.35 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.5 

1.5 
1.5 
1.5 
1.6 
1.7 

1.7 
1.6 
1.5 
1.5 
1.6 

1.6 
1.7 
1.8 
1.8 

2                 

:. 

3 

4                        

12.4 
11.8 

5               

6 

7    

10.8 
9.4 
8.4 
7.4 

7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
8.4 
8.9 

2.1 

g 

2.0 

g                   

10 

10 

2.0 

11  

2.0 

12 

2.0 

13               

1.9 

14  

1.9 

15 

le 

17                 

18    

19 

20        

9.0 

8.4 
7.7 
6.0 
6.5 
6.1 

6.9 
5.7 
6.5 
5.3 
6.0 

21 

22 

23 

24 

26 

26 

27 

28 

29 



30 

31      
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Daily  discharge^  in  second-feet,  of  MUh  River  near  Hinsdale,  Mont.,  for  191S. 


Day. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

1 

1,430 
1300 
1,240 
1240 
1,180 

1,180 

1,180 

1  120 

940 

820 

940 
880 
820 
940 
940 

1,060 
1,000 
1,000 
2,230 
3,490 

3,490 
1430 
1,300 
1,240 
1,180 

1,180 
1  180 
1,180 
1,180 
1,180 
1,060 

880 
720 
820 
720 
570 

530 
530 
475 
430 
390 

890 
496 
475 
475 
430 

430 

570 

520 

1,000 

1,560 

1,300 

940 

1,120 

1,000 

940 

820 
720 
620 
620 
630 

770 
880 
720 
770 
975 

1,180 
1,060 
1,000 
1,000 



■"225 

208 
208 
182 
158 
118 

117 
117 
422 
117 
102 
93 

86 
'.8 
70 
62 
69 

56 
62 
66 
68 
68 

68 
68 
68 
66 
66 

128 
128 
111 
94 
80 

80 
80 
80 

78 
78 

70 
70 
63 
213 
110 
142 

122 
106 
90 
90 
75 

75 
76 
50 
59 
49 

49 
49 

48 
48 
38 

38 
38 
37 
27 
30 

30 
20 
20 
30 
30 

30 
30 
30 
30 
35 

40 
40 
35 
40 
40 

40 
40 
40 
40 
50 

60 
60 
60 
60 
75 

75 
60 
60 
60 
60 

60 

3S 

90 

2 

3 

4 

7,380 
6,820 

6,370 
5920 
4)720 
3,930 
3,210 

2,930 
2,930 
2930 
2,930 
2,930 

2,930 
3,930 
4,320 
4,360 
4,400 

3,930 
3,420 
2,230 
2,580 
2,300 

2,160 
2,020 
i;880 
1,760 
1,560 

5 

6 

140 

8 

i:^ 

9 

120 

10 

120 

11 

120 

12 

120 

13 

105 

14 

105 

15..  ..       >  

16 

17 

18 

19 

20 

21 

22 

23 

24..            

25 

26 

27                  

28 

29                      

30 

31                                .              

Note.— Discharge  detennined  fk-om  a  fairly  well  defined  rating  curve  which  is  the  same  as  for  1912 
above  gage  hei£ht  3.8  feet.  July  10-19,  dlsctiarge  estimated  at  80  aecond-feet.  Discharge  interpolated 
for  dayi  for  which  gage  heights  are  missing. 


Monthly  discharge  of 

Milk  River  at  Hinsdale,  Moni 

.Jor  191S. 

Month. 

Discharge  hi  second-leet. 

Run-<»ff 

(total  hi 

acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

Anril4-30 

7,380 

3,490 

1,560 

1  180 

213 

122 

90 

1,560 
820 
390 
93 
56 
20 
35 

3,580 
1,310 
708 
459 
84.7 
49.6 
54.2 

192,000 
80,600 
41,800 
28,200 
6,210 
2,960 
2,580 

B. 

May 

B. 

June  ..           .         

B. 

July 

C. 

August 

B. 

September 

B. 

October  1-24 

B. 

The  period. 

353,000 

NORTH  FORK   OP  MILK   BIYEB   NEAR   KIMBALL,   ALBERTA. 

Loeation.— At  the  Petore  ranch,  18  mileB  east  of  Kimball,  Alberta,  and  about  2  miles 
north  of  the  international  boundary. 

Records  available.— January  1  to  December  31,  1913.  A  station  was  maintained 
by  irrigation  office  department  of  the  interior,  Canada,  in  the  NE.  J  sec.  13,  T.  1, 
R.  23  W.  fourth  meridian,  about  2  miles  downstream,  from  July  21,  1909,  to 
December  31,  1912.  A  station  was  maintained  at  Alexander  Dubray's  ranch,  2 
miles  south  of  the  international  boundary,  May  8,  1911,  to  December  31, 1912. 

Drainage  area. — 101  square  miles. 

Oage. — Stevens  automatic  gage  on  left  bank. 
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8TJBFA0E  WATER  SUPPLY,  1913,  PABT  VL 


OontroL — Pennanen  t . 

Diaeharge  measurementB. — lisAe  by  wading  at  conveoient  eectioDfl  near  the  gage 

at  low  water  and  from  a  cable  2  miles  below  the  gage  at  high  water. 
Winter  flow.— Affected  by  ice. 
▲ocuracy. — Results  good . 
Cooperation. — ^Maintained  during  1913  in  cooperation  with  the  irr^tion  office 

department  of  the  interior,  Canada. 

Ditcharge  meaguremmU  of  North  Fork  of  MUk  River  near  KimbaU,  Alberta,  in  191S, 


DaU. 

HydioKrapher. 

hei^ 

Die- 
charge. 

Date. 

Hydrographer. 

bei^ 

Dis. 
cfaaxiti 

May     2 

30 

F.R.  Borfleld 

Feet, 
2.05 
2.32 
2.24 
1.94 
1.87 
1.84 

•2.81 
1.77 
1.77 

82 

eo 

35.4 

80 

29 

76.2 

21.7 

21.8 

July  28 

Aug,  11 

20 

Sept  13 

Oct  25 

Nov.  25 

Dec.    6 

17 

31 

W.A.Lamb 

FeeL 
1.80 
1.81 
1.74 
L74 
1.84 
1.81 
1.78 
1.09 
2.12 

22 

W.  A.TAinb 

F.R.Burfleld 

27.1 

23 

F.R.  Borfleld 

do 

W.  A,T.4U?ib 

18.3 

June    7 

do 

R.R.Randell 

17.1 

14 

do 

J.  E.  Degnan 

S 

24 

F.R.Burfleld 

27.J 

28 

do. 

do..:. 

do 

do 

ao.1 

July    9 
23 

do 

do 

14.1 
14.1 

KoTK.— AU  diecharge  measuremento  are  referred  to  the  automatic  gage. 

Daily  gage  height^  in  feety  of  North  Fork  of  MUk  River,  near  Kimball,  Alberta,  for 

191S. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


8n>t. 


Oct. 


No?. 


Dec 


1. 
2. 
8. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
18. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
23. 
28. 
24 
25. 

25 
27 
28 
29 
80 
81 


2.58 
2.62 
2.63 
2.60 
2.60 

2.66 
2.52 
2.46 
2.39 
2.33 

2.11 
2  24 
2.30 
2.64 
2.65 

2.70 
2.68 
2.70 
2.78 
2.32 

2.26 
2.32 
2.41 
2.56 
2.59 

2.75 
2.84 
2.89 
2.92 
3.06 
8.00 


3.  IS 
3.17 
3.24 
3.34 
3.38 

3.42 
3.44 
3.42 
3.36 
8.29 

3.32 
3.32 
3.35 
3.37 
3.40 

3.73 
4.21 
4.25 
4.28 
4.28 

4.29 
4.22 
4.04 
3.90 
3.52 

3.76 
3.73 
3.73 


3.60 
3.66 
3.68 
3.71 
8.82 

4.08 
4.64 
5.26 
5.41 
5.22 

6.05 
5.54 
4.04 
4.08 
4.01 

8.99 
8.97 
3.96 
3.93 
3.91 

3.89 
3.87 
8.84 
3.82 
3.83 

3.83 
3.87 
3.94 
3.99 
3.90 
3.90 


4.02 
4.07 
4.06 
4.13 
4.43 

4.55 
4.85 
4.96 
4.76 
4.85 

5.26 
5.74 
5.48 
5.03 
3.97 

3.07 
2.99 
2.84 
2.78 
2.76 

2.50 
2.21 
2.10 
2.01 
2.07 

2.04 
2.01 
1.98 
1.96 
2.00 


2.03 
2.06 
2.12 
2.20 
2.01 

1.99 
2.07 
2.04 
1.96 
2.00 

2.15 
2.14 
2.13 
2.06 
2.07 

2.15 
2.32 
2.40 
2.44 
2.32 

2.28 
2.29 
2.23 
2.18 
2.17 

2.18 
2.18 
2.16 
2.20 
2.08 
2.06 


2.04 
2.01 
2.00 
2.00 
1.96 

1.96 
1.95 
L96 
1.96 
1.99 

1.96 
1.98 
1.90 
1.89 
1.87 

1.85 
1.84 
1.84 
1.88 
2.06 

1.91 
1.85 
1.85 
1.84 
1.95 

2.10 
2.25 
2.29 
2.11 
2.11 


1.99 
L89 
1.83 
1.88 
1.86 

1.80 
1.78 
1.74 
1.77 
1.75 

1.81 
1.81 
1.78 
1.76 
L76 

L76 
1.75 
1.74 
1.74 
1.73 

1.73 
1.74 
1.77 
1.74 
1.78 

2.02 
1.88 
1.80 
1.80 
1.82 
1.77 


1.74 
1.73 
1.74 
1.74 
1.74 

1.73 
1.72 
1.84 
2.08 

1.84 

1.84 
1.80 
1.78 
1.81 
1.79 

1.78 
1.79 
1.83 
1.80 
1.79 

i.n 

1.75 
1.75 
1.74 
1.74 

1.74 
1.74 
1.73 
1.74 
2.15 
2.22 


2.15 
2.12 
2.11 
2.11 
2.10 

2.10 
2.09 
2.08 
2.07 
2.07 

2.06 
2.03 
2.03 
2.03 
2.01 

1.99 
2.00 
1.99 
^00 
1.98 

1.99 
2.15 
1.94 
1.89 
1.82 

1.75 
1.75 
1.75 
1.75 
1.80 


1.87 
L86 
1.86 
1.87 
1.87 

1.87 
1.87 
1.88 
1.89 
1.90 

1.92 
2.25 
2.09 
1.96 
1.90 

1.88 
1.89 
1.88 
1.84 
1.84 

1.80 
1.81 
1.79 
1.80 
1.79 

1.78 
1.77 
1.80 
1.80 
1.80 
1.96 


1.83 
L84 
1.90 
1.95 
1.82 

1.81 
1.80 
1.80 
1.80 
1.T9 

L80 
1.78 
1.90 
2.01 
LOO 

1.78 
1.77 
1.77 
2.04 
L94 

1.84 
1.86 
1.83 
1.80 
1.79 

L84 
L83 
1.82 
1.80 
1.79 


L73 
L74 
1.7B 

Ln 

1.74 

1.77 
1.73 
1.74 
1.78 

1.75 
1.76 
1.78 
1.77 
1.74 

1,74 
L75 
l.M 
1.87 
L» 

1.39 
1.84 
l.» 
1.97 
2.04 

2.a 

2.09 
2.19 
2.14 
2.U 
2.9 


Non.— Gage  belf^ts  Jan.  1-^r.  30,  and  Aug.  30  to  8ept.  22.  were  reoorded  by  Canadian  engtoeefs  et 
a  statSoo  about  2  miles  below  tfie  present  site.  Oage  bei^t  May  1-Aug.  29  and  Sept.  23-Deo.  81  ««n 
obtained  from  tbeautomatlofice.   Discharge  relation  aflteted  by  toe  Jan.  1-Apr.  13  and  Dee.  lft-8L 
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DaHy  ditdiarge,  in  second-feet,  of  North  Fork  of  MUk  River  near  Kimball,  Alberta,  for 

ms. 


J>V, 

J«u 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8n>t. 

Oct. 

Nor. 

Deo. 

1 

12.8 
13.0 
13.0 
12.8 
13.5 

13.8 
12.2 
11.7 
11.1 
10.6 

8.9 
0.9 
10.4 
13.1 
13.2 

13.6 
13,4 
13.6 
14.2 
10.6 

10.1 
10.6 
11.3 
12.6 
12.7 

14.0 
14.7 
15.1 
15.4 
16.5 
16.7 

17.4 
17.4 
17.9 
18.7 
19.0 

19.4 
19.5 
19.4 
18.9 
18.3 

18.6 
18.6 
18.8 
19.0 
19.2 

22.0 
26.0 
26.0 
26.0 
26.0 

26.0 
26.0 
24.0 
23.0 
20.0 

22.0 
22.0 
22.0 

22 
21 
21 
22 
23 

24 
29 

34 
35 
34 

32 
28 
24 
24 
24 

24 
24 
24 
23 
23 

23 
23 
23 
23 
23 

23 
23 
24 
24 
23 
23 

24 
82 
40 

48 
56 

64 
72 
80 
90 
100 

140 
180 
220 
278 
172 

98 
87 
76 
72 
70 

54 
39 
35 
31 
34 

32 
31 
30 
30 
31 

46 
48 
56 
46 
44 

42 
51 
47 
41 
43 

59 
58 
57 
52 
51 

59 
79 
88 
98 
79 

74 
75 
68 
63 
62 

63 
63 
61 
65 
52 
48 

47 
44 

48 
48 
30 

88 
38 
89 
3S 
42 

89 
41 
33 
32 
30 

28 
27 
27 
31 
52 

84 
2A 
28 
27 
88 

54 
71 
76 
56 

55 

42.0 
82.0 
26.0 
81.0 
29.0 

24.0 
22.0 
18.7 
21.0 
19.5 

25.0 
25.0 
22.0 
20.0 
20.0 

20.0 
19.5 
18.7 
W.7 
17.9 

17.9 
18.7 
21.0 
18.7 
22.0 

45.0 
31.0 
24.0 
24.0 
26.0 
21.0 

18.7 
17.9 
187 
18.7 
18.7 

17.9 
17.0 
27.0 
46.0 
27.0 

27.0 
24.0 
22.0 
28.0 
23.0 

22.0 
23.0 
26.0 
24.0 
23.0 

21.0 
19.5 
19.5 
18.7 
18.7 

18.7 
18.7 
17.9 
18.7 
24.0 
26.0 

24.0 
24.0 
23.0 
24.0 
24.0 

25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
26.0 
25.0 
25.0 

25.0 
26.0 
26.0 
27.0 
26.0 

27.0 
84.0 
37.0 
82.0 
25.0 

19.5 
19.5 
19.6 
19.6 
24.0 

80 
29 
29 
80 
80 

80 
80 
31 
82 
83 

85 

71 
58 
41 
88 

81 
82 
81 
27 
27 

24 
25 
23 
24 
28 

22 
21 
24 
24 
24 
41 

26 
27 
88 
88 

26 

25 
24 
24 
24 
28 

24 
22 
88 
44 
88 

22 
21 
21 
47 
87 

27 
29 
26 
24 
28 

27 
26 
26 
24 
28 

19.5 

2 

18.8 

8 

28.0 

4 

20.0 

5 

18.8 

6 

21.0 

7 

17.9 

8 

18.8 

9 

22.0 

10 

23.0 

11 

19.5 

12 

20.0 

13 

22.0 

14 

21.0 

15 

18.8 

W 

18.8 

17 

19.5 

18 

14.6 

12 

14.5 

20 

14.5 

21 

14.5 

22 

14.5 

2S 

14.4 

24 

14.4 

25 

14.8 

28 

14.8 

27 

14.3 

28 

14.8 

28 

14.2 

10 

14.2 

31 

14.1 

Note.— Dtadiargee  Jan.  l-Apr.  13,  and  Deo.  18-81,  estimated  by  the  oflloe  of  the  Canadian  Commisslooer 
oflrrigation.  because  of  effect  of  ice  on  the  relation  of  mce  height  to  discharge.  Discharge  Apr.  14-80  and 
Aug.  ^  to  Sept.  22,  obtained  from  gage  heights  recorded  at  a  station  maintained  by  the  Ciuiadian  Gov- 
ermnent  about  2  miles  below  the  present  station.  Discharge  May  1-Aug.  20  and  8q>t.  28-Deo.  17,  deter- 
mined fkYun  a  well  defined  cunre. 


Monthly  discharge  of  North  Fork  of  Milk  River  near  Kimball,  Alberta,  for  1913, 
(Drainage  area,  101  square  miles.]  a 


Disdiarge  in  second-feet. 

RunnoA. 

Month. 

Mtaifanum. 

Mean. 

Per 

square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-feet 

Accu- 
racy. 

Jvmury^ 

16.7 
26.0 
35.0 
278.0 
98.0 
75.0 
45.0 
46.0 
37.0 
71.0 
47.0 
23.0 

8.9 
17.4 
21.0 
24.0 
41.0 
27.0 
17.9 
17.0 
19.5 
21.0 
21.0 
14.1 

12.7 
21.1 
24.8 
78.0 
59.1 
40.5 
24.0 
22.2 
25.2 
31.0 
27.6 
17.5 

0.116 
.194 
.228 
.716 
.585 
.401 
.238 
.220 
.250 
.307 
.273 
.173 

0.13 
.20 
.26 
.80 
.67 
.45 
.27 
.26 
.28 
.35 
.30 
.20 

781 
1,172 
1,526 
4,641 
3,684 
2,410 
1,476 
1,365 
1,500 
1,906 
1,642 
1,076 

I'^NTiaiT         .  X 

MarS^ :::::::::;:::::::: 

April 

Mv    . 

X   - 

jmi.::;:::::;:::::::::::::: 

X 

July 

X 

August 

A. 

September 

A 

October 

B. 

Norember 

B 

December 

B 

The  year 

278 

8.9 

32.0 

.308 

4.16 

23,128 

•  During  January,  February,  March,  and  April  the  records  are 
the  present  station,  and  the  drainage  area  used  is  100  square  miles. 


tnm  the  station  about  2  mUes  below 
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SURFACE   WATER  SUPPLY,  1913,  PART  VI. 


BATTLE  CREEK  ^   NEAR  CHINOOK,  MONT. 

Location.— In  sec.  3,  T.  33  N.,  R.  19  E.,  at  a  point  about  4^  miles  north  of  Chinook, 
Mont.,  about  7  miles  above  the  junction  with  the  main  stream. 

Records  available.— AprU  22,  1905,  to  December  31,  1913. 

Drainage  area. — Not  measured. 

Gage. — Chain  on  the  left  bank  near  the  house  of  the  observer. 

Control. — Sandy  and  shifting. 

Discharge  measurements. — ^Made  by  wading  or  at  the  cable  near  the  gage. 

Winter  flow. — Ice  present. 

Diversions. — ^Three  canals,  which  divert  in  the  aggregate  about  20  second-feet,  take 
out  above  the  station;  several  small  pumping  plants,  which  supply  water  for 
irrigating  the  bottom  land  along  the  valley,  also  operate  above  the  statkm. 
Below  the  station  the  Matheeon  and  Cook  canals  divert  water  for  irrigating  land 
in  Milk  River  valley  near  the  mouth  of  Battle  Creek.  The  aggregate  appro- 
priation for  these  canals  is  78  second-feet.  A  number  of  diversions  are  made 
from  this  stream  in  Canada. 

Accuracy. — Residts  may  be  considered  reliable  as  a  fair  rating  curve  has  been  con- 
structed. The  greater  part  of  the  run-off  occurs  during  floods  caused  by  heavy 
rains  in  the  spring  and  early  summer.    In  the  fall  the  channel  is  often  dry. 

Discharge  meamremenU  of  Battle  Creek  near  Chinook^  Mont.,  in  1913, 


Date. 

Hydrographer. 

he^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

b^lil 

Dis- 

Mar.  20 

R.  R.  Rimdell 

Feet, 
•  1.30 
2.06 
1.40 
1.32 
.85 
.50 

173 
83 
78 
28 
&1 

June  27 
July  11 

24 
Aug.    5 

11 

J.B.Stewart 

Fetl. 
1.00 
LOS 
.45 
.42 
.35 

s^^ 

June    4 
17 

J.  B.Stewart. 

do 

36 

do 

do 

do 

do 

do 

do 

do 

14 
4.2 

IS 

a  Toe  present 


I  Decision  of  United  States  Oeographio  Board;  formerly  known  as  North  Fork  of  Milk  Rirer. 
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Daily  gage  height,  in  feet,  of  BatUe  Creek  near  Chinooky  Mont.,  for  191S. 
[Mrs.  R.  B.  Snedeoor,  obserw.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

7.4 

5.8 

4.0 

2.20 

1.82 

1.68 
1.38 
1.26 
1.22 
1.38 

1.71 
3.50 
2.8 
2.6 
2.8 

3.5 
4.4 
3.3 
2.6 
2.3 

2L05 
1.05 

1:1!? 

1.82 

1.72 
1.58 
1.52 
1.60 
1.48 

1.46 
1.42 
1.40 
1.38 
1.35 

1.32 
1.28 
1.26 
1.29 
1.23 

1.19 
1.14 
1.14 
1.22 
1.26 

1.29 
1.36 
1.40 
1.41 
1.31 

1.28 
1.26 
1.24 
1.22 
1.16 

1.14 
1.12 
1.10 
1.06 
1.02 
.99 

0.96 
.94 
.94 
.90 
.84 

.80 
.72 
.70 
.70 
.65 

.65 
.60 
.60 
.55 
.55 

.60 
.49 
.46 
.44 

.58 

.45 
.46 
.45 
1.52 
1.38 

1.10 
1.00 
.96 
.95 
1.38 

1.51 
1.45 
1.25 
1.16 
8.70 

%T0 
1.60 
1.84 
1.28 
1.18 

1.08 
l.Ol 
.98 
.89 
.86 

.79 
.72 
.66 
.58 
.51 

.49 
.50 
.48 
.45 
.62 

.60 
.60 
.62 
.52 

.50 
.48 

0.50 
.49 
.46 
.44 
.42 

.40 
.39 
.38 
.40 
.40 

.38 
.36 
.85 
.32 
.31 

.30 
.30 
.30 
.29 
.26 

.19 

.18 

0.19 

.18 
.18 
.18 
.18 

.16 

0.20 
.20 
.18 
.90 
.90 

.22 
.24 
.26 
.45 
.46 

.48 
.60 
.44 
.42 
.42 

.40 
.40 
.40 
.40 
.42 

.46 
.48 
.49 
.48 
.46 

.45 
.45 
.45 
.44 
.44 
.47 

0.48 
.48 
.48 
.49 
.52 

.66 
.62 
.61 
.62 
.65 

.66 
.60 
.70 
.71 
.71 

.68 
.68 
.70 
.70 
.70 

.68 
.70 
.60 
.67 
.60 

.72 

.78 
.81 
.82 
.82 

0.70 

2 

3 

4 

5 

6 

7 

8 

9 

5.0 
8.6 

Z60 
1.42 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

.30 
.30 
.38 
.36 
.29 
.22 

.20 
.23 

.22 
.24 
.22 
.22 
.20 

25 

26 

27 

28 

29 

30 

31 

6.8 

Note.— Gage  height  Mar.  31  affected  by  Ice.    Apr.  1,  obeeryer  notes  no  ioe  in  the  river  or  along  the 
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DaU^  di$charge,  in  mcond/eet,  o/BaUU  Creek  near  Chnook,  Mont.Jor  191S, 


DV. 

Har. 

Ape. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

D«eL 

1 

10 
10 
10 
10 
10 

to 

100 
fiOO 

570 

2R2 

87 
fiO 
30 
20 

10 
10 

50 

100 

500 

1,000 

2,110 

1,420 

700 

196 

130 

107 
83 
70 
66 
83 

123 
538 
332 
282 
832 

538 

840 
478 
282 
216 

173 
158 
158 
152 
139 

125 
107 
99 
97 
95 

92 
87 
85 

83 
80 

76 
72 
70 
73 
66 

62 
56 
56 
65 
70 

73 
81 
85 
86 
75 

72 
70 
67 
65 
59 

56 
54 
52 
48 
44 
41 

40 
36 
36 
32 
27 

28 

17 
16 
16 
13 

13 

10 

10 
8wO 
8.0 

6.1 
5.9 
5.1 
4.7 
9.2 

4.9 
4.9 
4.9 
99 

83 

52 
42 
38 
37 

83 



96 
91 
68 
59 
596 

906 
102 

70 

63 

50 

39 
33 
31 
24 
23 

18 

14 

11 
7.7 
5.6 

5.1 
5.6 
5.4 
4.7 
11 

15 

15 

11 
6l9 
6.1 
5.6 

6l1 
5.9 
5.1 
4.7 
4.2 

8.7 
8.5 
8.4 
8.7 
3.7 

3.4 
3.0 
X8 
X3 
X2 

XO 
2.0 
2.0 
1.9 
1.5 

.7 
.6 
.4 
.4 
.4 

XO 
2.0 
3.4 
3.0 
1.9 
1.0 

a7 

.6 
.6 
.6 
.6 

.4 


'.i' 

1.2 

1.0 
1.8 
1.0 
1.0 

.8 



a8 

.8 
.6 
.8 
.8 

1.0 
1.3 
L5 
4.9 
5.1 

5.6 
6l1 
4.7 
4.2 
4.2 

8.7 
3.7 
3.7 
3.7 
4.? 

5.1 
5.6 
5.9 
5.6 
5.1 

4.9 
4.9 
4.9 
4.7 
4.7 
5.4 

5.6 
5.6 
5.6 
5.9 
&9 

&4 

11 
U 
11 
IS 

13 
16 
16 
16 
16 

14 
14 

11 

3 

s 

4 

6 

6 

7 

8 

9 

10 

11 

13 

IS 

14 

15 

16 

17 

18 

16      1 

19 

90 

16 
16 

14 
16 
15 
14 
15 

17 
23 
24 

25 
25 



21 

23 

2S 

24 

2S 

26 

27 

28 ^ 

29 .  . 

30 

31 

Nor«.-Dbcl 
seooud-feet. 


determined  from  e  rating  rarve  fairlv  well  defined  between  0.8  seeond-foot  tod  M 
-ge  estimated  Mar.  1-8, 13-19,  21-31,  and  Aog.  23-25.    Sept.  7-23,  flow  eitlnatBd  it 


Monthly  discharge  of  Battle  Creek  near  Chinook^  Mont. ,  for  1913. 


Month. 


Discharge  in  second-feet 


ifn-ritmiyn,  Minimmn.     Mean. 


Run-off 
(total  in 
aae4eet). 


ncj. 


March 

June 

July 

August 

September. 
October — 
November.. 


1,060 
2,110 
92 
99 
596 
6.1 
1.3 
6.1 
25 


6 
66 
41 
4.7 
4.7 
.4 
0 
.6 
5.6 


147 
341 
68.4 
26.2 
57.7 
2.67 
.35 
3.81 
14.1 


9,010 

90,300 

4,310 

1,100 

3,550 

164 

21 

334 

839 


T!ie  period. 


30,900 


ROCK   CREEK   NEAR   HINSDALE,   MONT. 

Location.— In  eec.  10,  T.  31  N.,  R.  36  E.,  at  Ottenstror's  ranch,  about  2  miles  below 
the  headgates  of  Rock  Creek  canal  and  6  miles  northeast  of  HinBdale. 

Records  available.— April  19,  1912,  to  December  31,  1913.  Frcmi  July  5,  1905,  to 
December  31,  1907,  data  were  obtained  at  a  station  2  miles  upstream,  justbelov 
the  diversion  dam  of  the  Rock  Creek  canal.  The  flow  at  these  two  points  tf 
practically  the  same. 

Drainage  area. — Not  measured. 

Oagre. — Overhanging  chain  gage  on  the  left  bank.* 
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ControL — Shifts  lightly  at  high  water. 

DiBcharge  xneasurementB.  —Made  by  wading  one-fourth  mile  below  the  gage  at 

low  and  medium  stages  and  from  a  bridge  2  miles  below  at  high  stages. 
Winter  flow.— Affected  by  ice. 
Diyezsions. — There  la  no  storage,  but  the  normal  summer  flow  is  appropriated  and 

used  during  the  irrigation  season. 
Aoeoraoy. — Conditions  for  obtaining  accurate  dischaige  data  good. 

Discharge  measurements  of  Rock  Credt  near  Hinsdale j  Mont,^  in  191S, 


Di^ 

Hydrogrepber. 

bSigEt. 

Dis- 
charge. 

Date. 

A 

Dis. 
charge. 

Ifar    fi 

R.  R.  Randell 

Feet. 

a«.09 
«.25 
5.40 

Sec-fl. 

51 
0.85 

May  23 

June  19 
Aug.    1 

J.  B.Stewart 

Feet. 
5.65 
6.25 
5.85 

*"t« 

Apr.  17 
M«7    « 

J,  B.Stewart 

do 

do 

44 

do 

12.6 

aloe  present. 

Daily  gage  height j  ihfut^  of  Rock  Creek  near  Hinsdale ^  Mont.,  for  191S. 
[Mrs.  John  Ottenstror,  obeerrer.] 


Day. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct 


9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21. 
22-. 
23.. 
24.. 


26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


14.6 


12.1 
10.1 
9.4 
8.0 
7.7 

7.4 

6.8 

6.85 

6.8 

6.76 

6.6 
6.5 
6.45 
6.5 
6.45 

6.5 

6.1 

5.9 

5.65 

5.5 

5.35 

5.4 

5.3 

6.3 

5.3 

5.35 

5.3 

5.3 

5.35 

5.3 


5.3 
5.3 
5.35 
5.3 
5.35 

5.4 
5.4 
5.4 
5.4 
5.4 

6.4 

5.65 

5.4 

5.4 

5.45 

5.5 

5.9 

5.55 

5.5 

5.45 

5.75 
5.6 
5.65 
5.6 
5.45 

5.45 
5.45 
5.45 
5.46 
5.45 
5.45 


6.4 

5.4 

5.46 

5.5 

5.55 

5.5 

5.5 

6.55 

6.55 

5.55 

5.55 
5.55 
5.55 
5.55 
5.56 

5.55 
5.6 
5.6 
6.25 
6.26 

6.05 
6.60 
6.86 
6.75 
6.4 

6.15 
6.15 
6.15 
6.35 
6.2 


6.6 

7.1 

7.05 

6.9 

7.4 

7.4 
7.4 
6.9 
6.2 
6.4 

6.3 
6.2 
6.25 
6.15 
6.05 

6.05 
6.05 
6.05 
5.95 


5.86 
5.85 
5.85 
5.8 
5.75 

5.7 
5.7 
5.7 
5.7 
5.7 

5.7 
5.7 
5.7 
5.7 
5.7 


5.85 
5.9 
5.95 
5.95 
5.95 

5.9 
7.6 
6.3 
6.05 

5.  as 

5.85 


6.0 
C.95 
5.8 
5.75 

5.75 
5.7 
5.8 
5.8 
5.75 

5.7 
5.7 
5.7 
5.65 
5.65 
5.6 


5.6 
5.06 
5.06 
5.05 
5.05 

5.05 
6.05 
5.5 
5.5 
5.5 

5.5 
5.5 
5.5 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

6.6 
5.6 
6.6 
6.6 
5.6 

5.6 

5.6 

6.6 

5.75 

5.75 


5.75 
5.75 
5.8 
5.9 
5.9 

5.95 
5.9 
5.8 
5.8 
5.8 

5.8 
5.8 
5.8 
5.8 
5.8 

5.8 
5.9 
5.9 
5.9 
5.0 

5.9 

5.9 

5.85 

5.85 

5.9 

5.96 
5.J95 
5.0 


Kon.~OagB  height  Mar.  31  affected  by  ioe.    Oage  heights  Sept.  2-7  probably  erroneous. 
66971  •—W8P  35^—15 9 
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Dmly  discharge,  in  second-feet,  of  Rock  Creek  near  Hinsdale ,  Mont.,  for  191S. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

QepL 

Oct 

2.200 
1,220 

935 

410 

335 

262 
136 
146 
136 
127 

100 
84 
76 
84 
76 

84 

35 

18 
4.5 
2.0 

0.5 

1.0 

0 

0 

0 

.5 
0 
0 

.5 
0 

0 
0 

.5 
0 

.6 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
4.6 
1.0 
1.0 
1.5 

2.0 
15 
2.5 
2.0 
1.5 

8.0 
3.0 
4.5 
3.0 
1.6 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

1.0 
1.0 
1.5 
2.0 
2.5 

2.0 
2.0 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
3.0 
3.0 

43 

43 

26 

87 
129 
112 

60 

34 
34 
34 

54 
38 

87 
180 
160 
138 
246 

246 
246 
138 
38 
60 

48 
38 
43 
34 
26 

26 
26 
26 
18 
15 

12 
15 
18 
18 
18 

15 
268 
48 
26 
18 
12 

12 
12 
12 
10 
8.0 

6.0 
6.0 
&0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

14 
22 
18 
10 
8.0 

8.0 
6.0 

10 

10 
8.0 

6.0 
6.0 
6.0 
4.5 
4.5 
3.0 

3.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
8.0 
8.0 

10 

8.0 

U 

IS 

15 

18 

15 

10 

10 

10 

10 

11 

10 

12 

10 

18 

10 

14 

10 

15 

10 

16 

10 

17 

15 

18 

15 

19 

15 

90 

15 

21 

15 

22 

15 

28 

u 

24 

U 

26 

15 

96 / 

18 

27 

18 

28 

15 

29 

15 

80 

15 

81 

15 

NoTX.— Dischargo  determined  from  two  rating  curves  Cairly  well  defined  between  3  and  85  seoood-feet 
and  applicable  through  May  5  and  after  May  5,  respectively.  Discharge  estimated  Sept.  2-7,  becauae  oi 
probaDie  errors  in  gage  heights.    Discharge  interpolated  for  days  for  which  gage  heights  are  z 


Monthly  discharge  of  Rock  Creek  near  Hinsdale ,  Mont,,  for  191S, 


Month. 


Aprfl 

May 

June 

July 

August 

September. 
October 


The  period. 


Discliarge  in  second-feet. 


Maximum.  Minimum.     Mean. 


2,220 

15 

129 

268 

22 

8 

18 


0 
0 

1.0 
12 
8.0 
2.0 
8 


216 
2.16 
24.5 
74.7 
8.32 
2.98 
13.0 


RuD-off 

(total  in 

acre-feet). 


12,900 
133 
1,460 
4,500 
512 
174 
799 


20,000 


AeoQ- 
lacy. 
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POBOUPINB   CREEK  AT  NASHUA,   MONT. 

Location.— In  the  center  of  the  NW.  {  sec.  25,  T.  28  N.,  R.  40  E.,  at  the  road  croesing 

at  Nashua,  Mont. 
Beooids  available.— July  11, 1908,  to  December  31,  1913. 
Drainage  area. — Not  measured 
Gage. — Staff  nailed  to  tree  on  left  bank. 
Control. — Channel  dry  in  late  sunmier  and  in  winter. 
Discharge  meaaorements. — ^Made  by  wading  near  gage  or  at  high  stages  from  a 

bridge  one-fourth  mile  below. 
DiTeraiona  and  storage. — ^The  water  of  this  stream  is  neither  diverted  nor  stored. 

Discharge  measurements  of  Porcupiiu  Creek  at  Nashua^  Mont.,  in  1913. 


Date. 

Hydrographer. 

be^ 

Dis- 
charge. 

Date. 

Hydrographer. 

Oace 
height. 

Dis- 
charge. 

Apr.  16 

J.B.Stewart 

FeH. 
3.08 
3.57 
3.96 

'"d'i 

21.6 

Jane  21 
July  16 

J.  B.Stewart 

Feet. 
3.35 
3.08 

Sec-ft. 
4.0 

May  11 

26 

do 

do 

do 

.7 

Daily  gage  height,  in  feet,  of  Porcupine  Creek  at  Nashuay  Mont. ,  for  191S. 
[Mn.  R.  L.  Brocksmith,  obMrver.) 


Day. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

16.1 
11.1 
11.6 
9.6 
6.8 

5.6 
6.2 
6.1 
4.7 

4.5 

4.4 
4.3 
4.2 
4.2 
4.1 

4.0 
3.9 
3.9 
3.9 
3.9 

3.8 
3.8 
3.8 
3.7 
3.7 

3.7 
3.7 
3.7 
8.7 
3.7 

3.7 
8.7 
3.7 
3.6 
3.6 

3.6 
3.5 
3.5 
3.6 
3.5 

3.6 

3.65 

3.6 

3.7 

3.86 

3.'95 

4.06 

4.1 

4.2 

4.46 

4.4 
4.3 
4.2 
4.1 
4.06 

3.96 

3.0 

4.0 

3.85 

3.85 

3.8 

3.65 
3.65 
3.55 
3.56 
3.5 

3.5 

3.45 

3.45 

3.4 

3.35 

3.35 
3.3 
3.3 
3.3 
3.3 

3.3 
3.3 
3.3 
3.25 
3.3 

3.3 
3.35 
3.3 
3.3 
8.25 

8.25 
3.25 
3.25 
3.25 
3.25 



3.25 
3.25 
3.2 
3.2 
3.2 

3.16 
3.16 
8.15 
3.15 
3.16 

3.1 
3.1 
3.1 
3.1 
3.1 

3.1 
3.1 
3.05 

l!^ 

3.05 
3.05 
3.06 
3.05 
3.06 

8.06 
3.06 
3.05 
3.05 
3.06 
2.06 

2.9 
2.96 
2.06 
2.8 
2.8 

2.85 
2.85 
2.86 
2.85 
2.9 

2.9 
2.9 
2.9 
2.85 
2.85 

2.85 

2.7 

2.65 

2.66 

2.6 

2.55 
2.65 
2.66 
2.56 
2.6 

2.5 
2.5 
2.5 
2.6 
2.5 
2.7 

2.1 

2 

2.7 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 ; 

20 

21 

22 

28 

24 

25 

26 

27 

28 

20 

80 

7.7 
16.6 

81 
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DaUy  discharge,  in  second-feet,  of  Porcupine  Creek  at  Nashua,  Mont.,  for  1913. 


Day. 

Mar. 

Apr. 

May. 

Jtme. 

July. 

1.  ..                            

611 
371 
396 
275 
92 

80 
6S 
64 
48 
42 

38 
34 
81 
31 
28 

24 
20 
20 
20 
20 

17 
17 
17 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
10 
10 

10 
7.5 
7.5 
7.6 
7.5 

7.5 
12 
10 
14 
19 

22 
26 
28 
31 
40 

38 
84 
31 
28 
26 

22 
20 
24 
19 
19 
17 

12 

12 
9.0 
9.0 
7.5 

7.5 
6.3 
6.3 
5.1 
4.3 

4.3 
3.3 
3.3 
3.3 
3.3 

3.2 
8.2 
3.3 
2.5 
3.3 

.3.3 
4.2 
8.2 
3.2 
3.5 

2.5 
3.5 
2.5 
2.5 
2.5 

IS 

2 

li 

3                                        ! 

L8 

4::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::: 

L8 

5  .   .                                  

LS 

ft 

LI 

7 

1.3 

g 

1.J 

9 

tl 

10 

1.1 

u 

.8 

12::::::::::::::::::::.:.:.:::::::::::::::::::::::::::::::.:::::::::::: 

.8 

13 ' 

.8 

14 

.8 

15 

.8 

„ 1 

.8 

17 

.8 

18 J. ' 

.5 

19 

.8 

20 

,5 

21 

.5 

22 

.5 

23 

.5 

24 

.5 

26 

.8 

2« 

.8 

27 

.5 

28 

.8 

29 

.8 

30 

180 
Ml 

,5 

31 

.1 

NoTB.— Discharge  detennlned  from  a  (airly  well-defined  rating  curve.   DiBcfaaig«  for  Angiirt  ms 
pTBcUcally  zero. 

Monthly  discharge  of  Porcupine  Creek  ai  Nashua,  Mont.,  for  1913. 


Month. 

Disdiarge  in  second-feet. 

Run-Off 
(total  la 
acn-faet). 

Aeeo. 

Ifftyhrmrri. 

iff  ltill^mlv^, 

Mean. 

ntj. 

March  30-31 

641 
611 

40 

12 

2.5 

180 
14 
7.6 
2.5 
.1 

410 

82.0 

19.0 

4.67 

.94 

1,630 

4,880 

1  170 

278 

68 

R 

April 

B 

May... :::.::::...::.:..... 

B 

June 

B 

July 

B 

The  period 

1 

S^QEU 

1 
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PRIVATE   CANALS  IN  MILK  RIVEB  VALLEY. 
OBHBRAL  TXATTTRXS. 

Since  1905  a  number  of  stations  have  been  maintained  on  private 
canals  in  Milk  River  valley  for  the  pwpose  of  ascertaining  the  extent 
of  private  water  rights.  With  the  exception  of  Rock  Creek  canal, 
which  is  near  Hinsdale,  in  Valley  Comity,  these  canals  are  situated  in 
^1  and  Blaine  counties  and  are  used  to  irrigate  lands  in  the  vivinity 
d  Harlem  and  Chinook. 

The  canals  are  all  built  on  small  grades  and  in  soil  which  is  easily 
eroded.  In  many  of  them  silt  has  been  deposited,  and  nearly  all  of 
them  contain  a  growth  of  weeds  and  moss.  At  low  stages  the  water 
19  uniformly  sluggish.  In  order  to  divert  water  into  the  laterals 
checks  are  erected  in  the  main  canals,  and  these  checks  often  produce 
backwater  effects  for  long  distances  above.  They  are  put  up  under 
a  great  variety  of  conditions,  and  as  a  result  velocities  are  found  to 
differ  widely  at  the  same  gage  height  during  the  season.  In  order  to 
establish  the  correct  relation  between  gage  height  and  discharge  it 
is  necessary  to  make  several  rating  curves  for  the  same  canal  station. 
Frequent  discharge  measurements  are  necessary  to  obtain  reliable 
results.  Staff  gages  are  located  on  all  canals  and  most  measurements 
are  made  by  wading. 

PABABXSB  VALLXY  CAVAL  HZA&  OHnTOOK.  MOVT. 

Location. — ^Near  the  headgate  at  Rudolph  Friede's  ranch;  reached  by  driving  along 

the  south  river  road  from  Chinook. 
Eeoords  available.— June,  1903,  to  December  31, 1913. 
Difloharge  xneasaramentB. — ^Blade  by  wading. 

Discharge  measurementi  of  Paradise  Valley  canal  near  Chinook,  Mont.,  in  191S. 


Dtte. 

Hydrognpbcr. 

b^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

hei^. 

Dis- 
ctiarge. 

June  16 

J.  B.  Stewart 

Feet. 
2.10 
2.10 
1.90 

See.-ft. 
11.2 
9.7 
6.1 

July  25 

Aug.    4 

11 

J.  B.Stewart 

Fed. 
1.77 
1.95 
1.90 

8ee.-ft. 
4.8 

28 
July  11 

do 

do 

do 

do 

5.8 
7.8 
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SUBFACE  WATEB  SUPPLY,  1913,  PABT  VI. 


Daily  gage  height,  in  feet,  and  ducharge,  %n  9econd-feU,  of  Paradiae  VcXUy  eand  nur 

Chinook,  Mont,,  for  191S. 


(Radolpli  Friede,  obeerver.] 

April. 

May. 

June. 

July. 

August. 

Sep-hr. 

Day. 

Gape 
height. 

Dis- 
charge. 

hei^ 

Die- 
charge. 

Gage 
height 

Dia. 
charge. 

h^t 

Dis- 
charge. 

Osge 
hegit 

Dis- 
charge. 

^ 

Di»- 

1 

1.32 
1.41 
1.30 
1.10 
1.5 

1.9 
2.1 
2.0 
2.0 
1.90 

2.02 
1.95 
2.23 
2.18 
2.18 

2.05 
2.10 
1.94 
2.04 
2.08 

2.18 
2.09 
2.10 
2.21 
2.18 

2.14 
2.05 
2.08 
2.60 
2.17 

1.8 
2.4 
2.2 
.9 
3.0 

7.0 
11.0 
9.0 
9,0 
7.0 

9.4 
8.0 

14 

13 

13 

10 
11 
7.8 
10 
10 

12 
10 
10 
13 
12 

11 
9.2 
10 
24 
11 

1.90 
1.89 
2.00 
1.98 
2.02 

1.94 
1.92 
1.97 
1.80 
2.01 

1.94 
1.88 
1.91 
1.71 
1.79 

1.79 
1.64 
1.14 
1.20 
1.89 

1.86 
1.93 
1.90 
1.80 
1.74 

1.80 
1.79 
1.72 
2.00 
2.05 
2.02 

6.0 
5.9 
8.0 
7.6 
8.4 

6.8 
6.4 
7.4 
5.0 
8.2 

6.8 
5.8 
6.2 
4.2 
4.9 

4.9 
3.6 
.9 
1.2 
5.9 

6.6 
6.6 
6.0 
6.0 
4.5 

5.0 
4.9 
4.3 

7.8 
8.6 
7.8 

2.01 
1.98 
1.98 
1.96 
1.96 

1.93 
1.90 
1.94 
1.90 
1.9 

1.90 
1.99 
1.92 
1.93 
1.91 

1.90 
1.91 
2.04 
2.18 
2.28 

1.94 
2.00 
1.97 
1.93 
1.87 

1.06 
.92 
.96 
.84 
.72 
.66 

7.4 
6.6 
6.4 
5.9 
6.0 

6.2 
6.0 
7.4 
7.0 
7.4 

7.8 
9.6 
8.2 
8.6 
8.2 

8.0 
8.2 

11 

14 

16 

8.8 
10 
9.4 
8.6 
7.4 

1.0 
.4 
.6 

:l 

.0 

0.4 

.3 

i:::::::::::::: 

3 

4 

5 

A 

0.35 
.32 
.62 
.63 
.53 

.51 
.48 
.63 
.70 
.64 

.62 
.50 
.32 
.10 
.01 

7 

, 

8 

'    1 

9 

10 

11 

12 

13 

14 :.. 

16.. 

16 

0.30 
.29 
.29 
1.55 
1.50 

1.39 
.55 
.4 
.4 
.55 

.35 
.31 
.31 
.31 
.31 
.64 

0.1 

.1 

.1 

3.3 

3.0 

2.2 

17 

18 

19 

20 

21 

22 

1 

23 

24 

25 

26 

1 

27 

.32  1 

28 

:Si-.:.- 

29 

.44  1 

30 

31     ..... 

31 

1        .. 

r 

Note.— Discharge  determined  as  follows:  Previous  to  June  28,  by  indirect  method  for  shifting  daratk 
une  28  to  July  28,  from  a  rating  curve  fairli  •-     -  •  ...-.,..       .  . -_  .. 

at  other  stages;  after  Julv  28  by  indirect  metJ 


June  28  to  July  28,  from  a  rating  curve  fairly  well  defined  between  4  and  12  second-feet,  and  poorir  defiM) 
at  other  stages;  after  Julv  28  by  indirect  method  for  stii  fting  channels.  From  Apr.  6  U»  May  15  the  beadgstee 
were  closed,  but  a  small  quantity  of  water  was  leaking  tmough  the  headgates;  this  was  estimated  for  tte 


period  Apr.  6-20  at  0. 1  second-foot.    From  May  16-31 ,  the  flow  came  from  waste  water  from  the  Cook  csnftl 
for  the  periods  May  16-18  and  May  22-31  this  was  estimated  at  0.1  second-foot.'   The  canal  headg  ' 
opened  May  31,  at  1  p.  m.,  and  were  closed  'Aug.  25.   A  very  little  water  leaked  through  the  1 
alter  this  date. 


Monthly  discharge  of  Paradise 

Valley  canal  near  Chinook 

,  Mont.,  for  1913. 

Month. 

Discharge  in  second-fleet. 

Run-off  (to- 
tal in  acre- 
fcat). 

AeoB- 

Maximum. 

Minimum. 

Mean. 

nej- 

AprH  6-20 w 

ai 

.61 
9.39 
6.81 
6.86 

3 

19 

659 

367 

421 

D 

May  16-ai- - 

3.3 
24 

8.6 
16 

T> 

June.  ......rTTr-r 

.0 

C. 

July 

R. 

August.  ,,■,.-,  r 

r, 

The  season ^. 

1.380 
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OOOK  OAVAL  HXA&  CHXVOOK.  MOVT. 

Location. — ^About  half  a  mile  above  a  small  wooden  highway  bridge  on  the  road 

running  parallel  to  the  Great  Northern  Railway,  about  3  miles  east  of  Chinook. 
Becoids  available.— April  10,  1905,  to  December  31, 1913. 
Oa^.— Staff. 
Discharge  measurements. — ^Made  from  highway  bridge. 

Discharge  mtaswements  of  Cook  canal  near  CMnoohy  Mont.f  in  191S, 


Dftto. 

Hydrographer. 

Oam 
height 

Dte- 

Date. 

Hydrographer. 

helgSt. 

Db- 
charge. 

Mar    2 

J.  B.  Stewart 

Feet, 
2.70 
3.18 
3.20 
2.92 
2.20 

See.-ft. 
15.0 
25 
25 
17.2 
6.5 

June  28 

July  11 

25 

Aug.    5 

i       " 

J.B.Stewart 

Feet. 
2.70 
3.03 
1.40 
1.50 
1.32 

""ifi 

^  15 

20 

Jane    4 

16 

:::::dS::::::;::::::;::: 

do 

do 

do 

do 

do 

do 

16.6 
1.1 
«.6 

a  Discharge  estimated. 

Daily  gage  height,  in  feet,  and  discharge,  in  second-feet  y  of  Cool  canal  near  Chinook,  Mont,, 

for  191S. 

(Adam  Jamison,  observer.] 


ApriL 

May. 

June. 

July. 

August. 

September. 

Day. 

b^t. 

Dis- 
charge. 

iSX 

Di»- 
charge. 

Gace 
height. 

Dis- 
charge. 

Oace 
hei^t. 

Dis- 
charge. 

Gage 
height. 

Di». 
charge. 

Qage 
height. 

Di». 
charge. 

1 

2.75 
2.77 
2.78 
2.80 
2.9 

3.0 

3.05 

3.1 

3.1 

3.05 

3.06 

3.3 

3.3 

3.3 

3.15 

3.2 

3.2 

3.2 

3.25 

3.2 

3.15 

3.15 

3.15 

3.1 

3.1 

3.05 

3.05 

3.06 

3.1 

3.1 

3.05 

16 

i? 

17 
19 

21 
22 
24 
24 
22 

22 
30 
30 
29 
24 

25 
25 
25 
27 
25 

24 
24 
24 
22 
22 

21 
21 
21 
22 
22 
21 

3.0 
3.0 
2.9 
2.9 
2.80 

2.62 
2.48 
2.40 
2.35 
2.39 

2.55 

2.4 

2.4 

2.30 

2.31 

2.21 

2.00 

1.9 

1.8 

2.0 

2.2 

2.0 

1.75 

1.65 

3.5 

2.45 

2.85 

2.7 

3.0 

3.2 

20 
20 
17 
17 
15 

12 
9.7 
8.7 
8.1 
8.6 

11 

8.7 
8.7 
7.5 
7.6 

6.5 
4.6 
3.9 
3.3 
4.6 

6.4 
4.6 
3.0 
2.6 
38 

9.4 
16 
13 
20 
25 

2.8 
2.4 
1.9 
2.1 
3.5 

2.25 

1.9 

1.2 

3.2 

3.1 

3.1 

2.95 

2.9 

2.40 

2.60 

2.65 
2.50 
2.34 
2.15 
1.7 

'  1.70 
1.72 
1.60 
1.6 
1.4 

1.90 
1.89 
2.00 
1.70 
L62 
1.52 

15 
8.7 
3.9 
5.4 

34 

6.8 

3.2 

.5 

21 

18 

18 
15 
14 
7.2 
11 

10 
8.3 
6.6 
4.9 
2.3 

2.3 
2.4 
L9 
1.5 
1.1 

3.0 
2.7 
3.0 
1.5 
1.0 
.6 

1.52 
1.52 
1.55 
1.48 
1.50 

1.70 

1.72 

1.65 

1.6 

1.55 

1.3 

1.25 

1.16 

1.05 

1.0 

1.0 
.9 
.80 
.82 

1.05 

1.25 

1.5 

1.7 

1.75 

1.50 

1.43 
1.28 
LOS 
.85 

a5 
.5 
.6 
.5 
.5 

1.0 
1.1 

.8 
.7 
.6 

.3 
.2 
.2 
.1 
0 

0 
0 
0 
0 
.1 

.2 
.6 
1.0 
1.2 
.5 

.4 
.3 
.1 

0 

0 

0 

1.30 
1.23 

as 

2 

.2 

3 

4 

5 

6 

7...  . 

8 

9..     .. 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

2.18 
2.15 
2.15 
2.63 
2.80 

7.3 
7.0 
7.0 

14 

17 

27... 

28 

29 

30 

81 '.'.'.".'" 

Non.— Discharge  determined  as  follows:  Previous  to  May  15,  by  indirect  method  for  shifting  channels; 
May  15  to  July  4,  from  a  fairly  well-defined  rating  curve;  July  5,  by  Indirect  method  for  shifting  channels; 
July  6-25.  from  a  poorly  defined  rating  curve;  July  26-30,  by  indirect  method  for  shifting  channels:  July 
31  to  Sept.  2,  from  a  poorly  defined  rating  curve.  The  headgate  of  the  canal  was  opened  Apr.  25,  and  there 
vis  practloaUy  no  flow  after  Aug.  14. 
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Monthly  dMiarge  o/*  Cook  oonol  war  Chmooh,  Mont.yfcr  1913, 


Month. 

DiMhwgefaiaeooDd-feet. 

Run-off 
(total  In 
acr»4Bet). 

Afleo- 

ICudmum. 

Minimum. 

Mmu. 

Mcy. 

April  2(^80 

17 
80 
88 
84 
1.2 

7.0 
16 
2.6 
0.6 
0 

las 

22.7 

ia2 

7.54 
.38 

101 

1,400 

607 

464 

a 

C. 

liSy 

c 

jane. 

B. 

July 

c 

August 

r, 

Th*  MMOP 

- 

2,598 

MATKS80M  CASAL  HZA&  CHZVOOK.  MOVT. 

Location. — At  a  footbridge  200  feet  below  the  headgate  of  the  canal,  near  the  mirn 

road,  3}  miles  east  of  Chinook. 
Records  available.— April  10, 1905,  to  December  31,  1913. 
Ga^.— Staff. 
Discharge  xneaaarements. — UaAe  from  footbridge  or  by  wading. 

DMiarge  fMOturements  of  MaOiMon  cantd  near  Ckmool,  Mont.,  in  191S, 


Data. 

Hydrogrepher. 

bej^ 

Dis- 
charge. 

Date. 

Hydrograpber. 

^^U 

Di>. 
daisa 

Apr.  26 
May     2 

20 
una  16 

28 

J.  B.  Stewart 

FeeL 
8.68 
8.50 
3.48 
3.28 
3.90 

7.0 
4.8 
2.2 
8.8 

July  11 
25 

Aug.  5 
11 

J.  B.Stewart. 

Feet 
8.45 
3.50 
3.52 
3.45 

^ft 

do 

do 

do 

do 

do 

do 

do 

U 
•.J 

•.1 

•  Dlsdiarge  estimated. 
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DaQy  gage  height,  in  feet,  and  disehargej  in  seccmd-feetf  of  Matheson  canal  near  Chinook, 

Mont.,  for  1913. 

CAdam  Jamiaon,  obBerver.] 


Aprfl. 

May. 

June. 

July. 

Angoflt. 

September. 

D«y. 

bei^^ 

Dl»- 
chaiige. 

h^t. 

Dis- 
charge. 

Oage 
hdgit. 

Dia. 
charge. 

hd^t. 

Dla- 
charge. 

Oace 
height. 

Dis- 
charge. 

Oage  !    Dis- 
hdght.  charge. 

1 

3.6 
3.5 
3.45 
3.25 
3.15 

3.2 

3.3 

3.2 

3.15 

3.2 

3.2 

3.3 

3.25 

3.3 

3.4 

3.4 

3.4 

3.45 

3.45 

3.5 

3.4 
3.4 
3.4 
3.4 
3.45 

3.6 

3.4 

3.25 

8.00 

2.93 

2.85 

7.8 
7.0 
6.4 
4.8 
8.9 

4.1 
4.7 
3.0 
3.4 
3.6 

3.4 
3.3 
3.5 
3.7 
4.3 

4.1 
4.0 
4.2 
4.1 
4.3 

3.7 
3.7 
3.7 
3.6 
8.9 

4.2 
3.6 
2.6 
1.3 
1.0 
.7 

2.8 

3.75 

2.8 

2.6 

3.1 

3.5 
3.5 
3.5 
3.5 
3.45 

3.3 

3.55 

3.6 

3.5 

3.3 

3.25 

8.25 

3.3 

3.2 

8.4 

3.5 

3.65 

3.75 

3.75 

4.1 

4.0 
8.0 
3.9 
4.1 
4.2 

0.5 
.4 
.5 

0 

1.6 

8.9 
3.8 
3.7 
3.7 
3.4 

1.9 
3.9 
4.3 
3.6 
2.4 

2.0 
1.8 
1.5 
1.3 
3.2 

3.6 
3.3 
3.7 
3.6 
6.8 

4.8 
3.9 
3.8 
5.3 
6.3 

4.3 

4.1 
3.05 
4.0 
4.9 

4.4 
4.1 
3.9 
3.5 
3.5 

3.6 

3.4 

3.35 

3.3 

3.25 

3.2 

3.3 

3.25 

3.25 

3.45 

8.0 
3.5 
3.4 
3.5 
3.5 

3.55 

3.5 

3.65 

8.45 

3.5 

3.4 

6.2 
5.5 
4.5 
4.9 
13.1 

8.4 
5.9 
4.5 
2.1 
2.1 

2.2 
1.6 
1.3 
1.0 

.8 

.6 
.5 
.6 
.6 
1.2 

0 

1.3 
.9 
1.3 
1.2 

1.3 
.9 

1.4 
.6 
.6 
.3 

3.4 
3.4 
3.4 
3.5 
3.5 

3.45 

3.35 

3.3 

3.3 

3.3 

3.4 
3.4 
3.4 
3.4 
3.35 

3.15 

3.1 

3.0 

3.00 

2.98 

2.95 
2.93 
2.90 
2.85 
2.76 

2.79 
2.72 
2.63 
2.58 
2.46 
2.42 

0.3 
.3 
.1 
.3 
.3 

.3 
0 

3,4   .. 

2 ■ 

3.4   

3 1 

4 1 

1 

5 1       . 

1 

1 
6 

1 

7 

1 

8 

1 

9 1 

10 

11 

11 

13 

14 

15 

16 

17 

18 



19 

20 

21 

22 

23 

21 

25...:::.:     ::: 

28 

3.5 

3.55 

3.6 

3.6 

3.6 

7.0 
7.4 

7.8 
7.8 
7.8 

27 

28 

29 

30 

31 

1 

Non.— Discharge  determined  as  follows:  Apr.  4-25.  estimated  at  8  second-feet;  Apr.  26  to  May  2.  from 
a  fairly  well  defined  rating  carve;  after  May  2,  by  indirect  method  for  shifting  channels.  The  heaagates 
of  tlie  canal  were  opened  Apr.  3  and  the  flow  remained  practically  constant  to  Apr.  26,  when  gage  obser- 
vatloDs  were  begun.   No  water  was  running  in  the  canal  nom  Aug.  7  to  Sept.  3,  but  it  was  standing  in  pools. 


Monthly  discharge  of  Matheson  canal  near  Chinooh,  Mont. ,  for 

1913. 

Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Mean. 

racy. 

April  4-30 

7.92 
3.89 
3.98 
3.50 
0.33 

434 
239 
177 
154 
8 

B. 

i6y.^;:::::::::::::::::::::::::::::::::::::::: 

7.8 

6.3 

13.1 

-3 

a7 

.0 
.0 
.0 

C. 

Ivsat 

C. 

July 

C. 

August 

C. 

Theseason 

S: 

997 

1 

HABLSM  OAVAL  HZA&  ZT7BI0H,  MOITT. 

Location.— About  500  feet  below  the  headgates  of  the  canal,  1}  miles  southeast  of  the 
Great  Northern  Railway  section  house  at  Zurich;  reached  by  driving  fiom 
Oiinook. 

Becords  available.— June,  1903,  to  December  31, 1913. 

Gage.— Staff. 

Disehaiig^e  xneasoreineiita. — ^Made  by  wading. 


Digitized  by 


Google 


138  SUBPACB  WATEB  SUPPLY,  1913,  PABT  VI. 

Diicharge  meaiwremenU  of  Harlem  canal  near  Zurich^  Mont.,  in  191S. 


Date. 

Hydrographer. 

he^ 

Dis- 
charge. 

Date. 

hS^t 

Apr.  25 
llay  16 

J.B.Stewart 

Feet 
2.48 
3.02 
3.40 

Sec-n. 
30 
41 
41 

Jane  16 
July    8 

J.B.Stewart 

FetL 
3.68 
3.00 

as 

do 

do 

i: 

30 

do 

Daily  gage  height ,  in  feet ,  and  discharge,  in  seeond-feeiy  of  Harlem  canal  near  Zurich,  MonX., 

for  191S. 

[Howaan  K3rby,  obeerver.] 


Apr. 

llay. 

June. 

July. 

Ai«. 

Day. 

hei^t 

Dia. 
charge. 

hSSLl 

Dl». 
charge. 

Oage 
heii^t. 

Dla. 
charge. 

Oage 
height 

Dis- 
charge. 

h^t  ditfse. 

1 

2.34 
2.38 
2.59 
2.52 
2.47 

2.48 
2.34 
2.34 
2.64 
2.86 

2.91 
3.03 
3.09 
3.30 
3.53 

3.06 
3.06 
3.02 
3.16 
8.28 

3.16 
3.41 
3.38 
3.36 
3.34 

3.36 
3.36 
8.86 
3.40 
8.46 
3.52 

27 
28 
32 
30 
29 

30 
27 
27 
33 
38 

39 
42 
43 
48 
54 

42 
43 
42 
44 
47 

42 
48 
47 
45 
43 

44 

42 
41 
42 
41 
42 

8.57 
8.66 
8.74 
8.64 
8.50 

8.48 
3.54 
8.49 
8.57 
8.58 

8.70 
8.67 
8.74 
3.78 
8.77 

3.66 
8.66 
8.59 
3.46 
8.68 

3.79 
3.84 
3.71 
3.70 
3.60 

3.40 
8.28 
3.16 
2.76 
2.38 

44 
45 
46 
42 
80 

37 
88 
86 
88 
37 

38 
38 
38 
38 
38 

35 
34 
32 
28 
31 

33 
33 
20 
28 
25 

20 
17 
13 
6 
2 

3.11 
2.08 
2.98 
2.96 
2.84 

2.65 
2.48 
2.32 
2.51 
3.10 

3.08 
2.80 
3.93 
4.12 
3.83 

3.72 
3.83 
3.89 
3.71 
8.37 

8.25 
3.30 
8.55 
3.25 
3.18 

3.06 
2.85 
2.80 
2.68 
2.39 
2.00 

10 
6.7 
6.7 
6.4 
4.9 

3.0 
L9 
1.1 
2.0 

8.5 

a2 

5.1 
25 
28 
23 

20 
23 
24 
20 
13 

11 
12 
17 
11 

9.7 

8.2 
5.0 
4.5 
3.3 

1.5 

a5 

1.70  

2 

1.15  

3 

4 

5 

6 

7 

8 

0 

10 

11 

12 

J. 

13 

14 

15 

16 

17 

18 

19 

20 

2.08 

1.99 
1.98 
2.09 
2.10 
2.26 

2.47 
2.46 
2.36 
2.36 
2.41 

22 

20 
20 
22 
22 
25 

20 
29 
27 
27 
28 

21 

22 

23 

24 

25 

26    . 

27 

28 

29 

30 

31 



Note.— Discharge  detemdoed  as  follows:  Apr.  20  to  Mav  18,  from  a  poorly  defined  rating  carre;  Iby 
19  to  July  1,  by  indirect  method  for  shifting  channels;  July  2  to  31,  from  a  poorly  defined  rating  corn. 
The  head  gates  were  opened  Apr.  20  and  cloeed  Aug.  2. 

Monthly  discharge  of  Harlem  canal  near  Zurich,  Mont.,  for  191S. 


Month. 

Discharge  in  second-feet. 

Run-ofl 
(total  in 
acre-feet). 

Attn- 

ifaxft^i?*"- 

Minimum. 

Mean. 

r«cT. 

Anril  20-30 

20 
54 
46 
28 

20 
27 
2 
.6 

24.6 
39.4 
3L0 
10.5 

637 
2,420 
^«0 

Me 

C. 

11^ 

C- 

June 

r. 

July 

c 

The  season 

5,aoo 

. 
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AOZVOT  DITCH  HZA&  HAHT.IM,  MOVT. 

Location. — ^At  the  highway  bridge  about  one-fourth  mile  below  the  headgate  of  the 

ditch;  reached  by  driving  southward  from  Harlem,  Mont. 
Becoxda  available.— July  14,  1905,  to  December  31, 1913. 
aage.--Staff. 
Diadiarge  xneasurexnentB. — ^BCade  by  wading. 

Discharge  measuremenU  of  Agency  ditch  near  Harlem^  Mont.^  in  191S, 


DaU. 

Hydrogrspher. 

bS^ 

Dis- 
charge. 

Date. 

Hydrographer. 

hSSR. 

Dis- 
charge. 

May  29 

J.B.Stewart 

Feet. 
4.60 
4.50 
4.55 
4.50 
4.35 
4.30 
4.15 

8ec.-ft. 
87 
76 
78 
70 
60 
58 
58 

June  23 
26 
30 

July     1 

35 

LeeTeter 

Feet, 
4.35 
4.50 
4.83 
3.78 
3.35 
2.00 

Sec-n- 
73 

Jane    1 
2 

do 

LeeTetcr 

do 

J.  B.  Stewart 

57 
65 

6 

do 

do 

C.  R.Hanke 

LeeTeter 

87 

10 
15 

do 

do 

60 
26 

18 

J.  B.Stewart 

Daify  gage  height,  infect,  and  discharge,  in  second-feet,  of  Agency  ditch  near  Harlem,  Mont., 

far  1913. 

\L.  W.  Teter,  observer.] 


May. 

Jnne. 

July. 

Day. 

heSEt 

Di»- 
charge. 

Gage 
height 

Dis- 
charge. 

h^t 

Di»- 
charge. 

1.                 1... 

4.5 
4.6 

76 

78 

n 

76 
73 

70 
70 
70 
60 
60 

55 
54 
54 
56 
58 

58 
58 
58 
62 
66 

70 
80 
73 
67 
62 

61 
57 
30 
30 
65 

3.8 
3.1 
3.0 
3.2 
3.3 

3.8 
3.4 
3.0 
3.0 
2.0 

1.25 

87 

2 A 



60 

3 

56 

4 

4.6 

64 

5 ' 

07 

6 

4.5 

87 

7...               

71 

8 

50 

9.                  

56 

10 

4.4 

4.3 

26 

n 

11 

12 

13 

4.2 

14 

15 

4.3 

4.3 
4.2 
4.2 
4.2 
4.2 

4.4 
4.6 
4.4 
4.3 
4.2 

4.1 
4.1 
2.05 

16 

17 

18.      .            

19 

ao.                  

21 

22 

23 

24 

25 

1.90 

2.00 
2.05 
2.05 

24 

26 

26 

27.                      

4.6 
4.6 
4.6 
4.6 
4.5 

87 
87 
87 
87 
76 

27 

28 

27 

39.  .                 

30 

31 

Note.— Dieeharge  determined  as  foOows:  July  1-31,  from  a  fairly  weU-deflned  rating  curve:  Hay  and 
June,  estimated  from  discharge  measurements.  Canal  dry  July  12-24.  Headgates  opened  May  Sf?  and 
dosed  for  the  season  July  28.  Checlcs  were  put  in  the  canal  Just  below  the  gage  and  removed  at  ft:equent 
intervBls  during  the  irrigadiig  season,  causing  sudden  changes  in  the  relation  of  gage  height  to  discharge. 
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Monthly  dMutrge  of  Agency  dileh  near  Harlem,  Mont.,  for  191S. 


Month. 

DiadMTge  in  sM0iid4Mt. 

RmMff 
(total  in 
acre4eet). 

AOD- 

Mazimnm. 

^B  ffl|Wt  ^f^h  ^ 

Mean. 

ncy. 

Hay  27-^1 

87 
80 
87 

76 

30 

0 

84.8 
62.7 
24.0 

841 

!:3S 

C 

JOJM. 

C. 

July 

B. 

T)m  aeaiwiD, . 

6,060 

FO&T  BXLKVAP  OAVAL  HZA&  CHZVOOK.  MOVT. 

IiOcation.~-At  the  highway  bridge  about  500  feet  below  the  headgatee  of  the  canal,  8 

miles  west  of  Chinook. 
Becorda  available.— June  21, 1903,  to  December  31, 1913. 
Gages.— The  hi^  water  of  June,  1908,  washed  out  both  the  bridge  and  the  gage;  a 

new  gage  was  installed  June  27, 1908,  at  a  different  datum  within  a  few  feet  oi  the 

site  of  the  old  gage;  a  new  bridge  was  built  about  one-fourth  mile  upstream  from 

the  site  of  the  old  one. 
Discharge  xneaaurexnents. — ^Made  by  wading  at  a  section  about  300  feet  below  the 

gage. 


Diecharge  measurements 

of  Fort  Bdknap  canal  near  Chtnook,  Mont., 

m  191S. 

Date. 

Hydrographer. 

bei^. 

Dis- 
charge. 

Date. 

Hydrogr^her. 

heiSu. 

Dis- 
chifc^ 

June    4 
17 
27 

J.B.Stewart 

Feet. 
1.63 
1.68 
2.49 
2.65 
2.50 

8ee^ 
23.6 
32 
58 
61 
47 

July  10 

24 

Aug.    4 

J.B.Stewart 

Ftft 
1.88 

s^ 

do 

do 

do 

do 

do 

do 

do., 

2.70 
3.33 
3.90 

13 

114 

S 
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DaSty  gage  height,  in/eety  and  discharge ^  in  second-feet ^  of  Fart  Belknap  canal  near  Chinook , 

Mont,  Jor  1913, 

(E.  O.  Walton,  observer.] 


Aprfl. 

May. 

June. 

July. 

August. 

8ept«mber. 

DV. 

bS^ 

DIs- 
dmrge. 

bei^ 

DIs- 
charge. 

hei^t 

Dis- 
Cusrge. 

h^l^. 

Dis- 
charge. 

he^t. 

Db- 
charge. 

Oase 
height. 

Dis- 
diarge. 

1 

22 
20 
20 
20 
23 

26 
26 
82 
41 
50 

44 

45 
51 
40 
25 

46 
S2 
28 
31 
31 

26 
84 
29 
31 
82 

31 
32 
37 
39 
43 
40 

2.4 
2.4 
2.4 
2.6 
2.5 

2.5 

2.46 

2.5 

2.5 

2.8 

2.85 
2.86 
2.8 
2.8 
2.7 

2.5 
2.56 
2.7 
2.8 
2.6 

2.6 

2.6 

2.66 

2.5 

2.5 

2.66 

2.5 

2.5 

2.66 

2.3 

55 
54 
54 

58 
58 

57 
54 
56 
55 
75 

77 
77 
73 
72 
66 

52 
55 

68 
70 
56 

66 
55 

52 
48 
48 

51 
47 
47 
51 
88 

2.10 

2.02 

1.80 

1.8 

1.3 

1.5 

1.45 

1.56 

1.65 

1.9 

1.9 
2.1 
2.1 
2.1 
2.15 

2.2 
2.55 
2.55 
2.72 
2.72 

2.70 

2.7 

2.7 

2.7 

2.66 

2.65 

2.0 

2.6 

2.55 

2.5 

2.45 

30 
27 
21 
21 
10 

14 
13 
15 
18 
26 

25 
31 
30 
29 

30 

81 
45 
43 
51 
49 

47 
45 
44 
42 
38 

36 
33 
31 
27 
26 
22 

2.4 

2.4 

2.40 

2.27 

2.70 

2.85 

2.9 

2.90 

2.92 

2.92 

2.96 
2.95 
2.95 
2.97 
2.90 

2.8 
2.8 
2.8 
2.7 
2.95 

2.45 

2.4 

2.35 

2.3 

2.25 

1.5 
1.6 
1.5 
1.5 
2.3 
2.3 

19 
18 
17 
13 
23 

27 
28 
27 
27 
2G 

27 
26 
26 
26 
24 

21 
20 
20 
17 
24 

11 
10 
9 
8 
7 

0 
0 
0 
0 
8 
8 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 

2.4 

2.35 

2.3 

2.3 

2.2 
2.25 
2.25 
2.2 
2.2 

2.1 
1.4 

8 

2 

L4 

8 

3 

8 

4 

1.4 
1.6 

1.66 
1.6 
1.75 
1.95 
2.1 

2.0 
2.0 
2.1 
1.9 
L6 

2.0 

8 

5 

8 

6 

8 

7 

10 

8 

9 

10 

11 

12 

la 

14 

15 

16 

4 

17 



18 

L6 
L7 
1.7 

L6 
L8 
1.7 
1.75 
L8 

1.8 
1.85 
2.0 
2.05 
2.15 
2.1 

19 

20 

21 

22 

23 

24 

25 

26 

27 

2.0 
XO 
2.0 
1.5 

42 
42 
42 
23 

28 

20 

30 

31 

Nor.— Discharge  determined  by  the  indirect  method  for  shittfaig  channels  for  the  entire  season. 
Headgates  irere  opened  Apr.  27  and  dosed  Sept.  17. 


Monthly  discharge  of  Fort  Belknap  canal  neat 

Chinook, 

Mont.  J 

or  191S. 

Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-ltet). 

Aoc» 

liaximum. 

pp  Hinpn  ^ift  ^ 

Mean. 

racy. 

Apr]127-d0     

43 
51 

77 
51 
28 
10 

23 
20 
38 
10 
0 
0 

87.2 
33.1 
57.6 
30.6 
16.7 
7.0 

295 
2,040 
8430 
1,880 
1,030 

236 

C. 

M^:?^::;::::::::::::::::::::::::::::;:::;:::: 

C. 

June 

C. 

July...-. 

C. 

August 

September  1-17               

D. 
D. 

The  season ,,„,,,.,,-,-- 

8,910 

LITTLB  POBCUPINE  CBEBK  BASIN. 
LITTLE  POROUPINB  CBEEK  NEAB  FRAZEB,   MONT. 

LocatiQn.--In  the  NE.  \  NE.  \  sec.  28,  T.  27  N.,  R.  44  E.,  above  the  intake  of  the 
reeervoir  about  half  a  mile  north  of  Frazer. 

Beoords  available.— July  13, 1908,  to  Dec.  31, 1913.  Records  from  1908  to  1910 
were  obtained  at  a  site  1}  miles  downstream.  April  14, 1911,  to  May  10, 1913, 
records  were  obtained  one-fourth  mile  below  the  present  site. 
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BUBFAOB  WATEB  SUPPLY,  1M3,  PABT  VL 


Drainage  area.— Not  meamired. 

Oage.— Staff  gage  on  left  bank.    Previous  to  May  10  a  staff  gage  oa  the  left  btnk 

about  one-fourth  mile  further  downstream. 
Oontrol.—^hifting  during  high  water. 
Discharge  meaaurementa.— ^liade  by  wading. 
Diveraiona. — None. 
Aoouraoy.— Results  iair. 


/  LitOe  Porcupine  Creek  near  Fraier,  Manl 

.,  m  191S. 

Dste. 

^u 

Dto. 
charge. 

Date. 

HydrofT^ber. 

beSS. 

Apr.  16 
lUy  11 

26 

27 

Jnne  20 

J.B.Stewtft 

Feet. 
03.60 

.72 
1.12 

Sec-fU 
7.76 
L76 
7.8 
6.8 
31 

June  20 
21 
21 
25 

J.B.Stewart 

LSD 
L88 
2.00 
LQ2 

V 

.:...do 

do 

*> 

do 

do 

do 

.....do 

lOS 
119 
2S.S 

a  Measurement  on  Apr.  16  is  referred  to  old  gage.    AU  other  measurements  are  referred  to  the  new  gac*. 

Daily  gage  height,  in  feet,  and  diecharge,  in  teoondrfeei,  of  LitUe  Porcupine  Creek  near 

Frazer,  MorU., for  1913. 


[WOliam  Ivey,  obeerrer.] 

Aprfl. 

May. 

June. 

July. 

Day. 

h^t 

Dfo. 
charge^ 

hej^t 

Dfo. 
ofaargeu 

Oace 
hei^t 

Db- 
charge^ 

he^t 

Dii- 

1 

5.3 
5.2 
4.9 
4.5 
4.2 

3.86 
3.68 
3.64 
3.58 
3.48 

3.41 
3.38 
3.38 
3.61 
3.61 

3.51 
3.26 
3.26 
3.24 
3.18 

3.21 
3.16 
3.16 
3.16 
3.16 

3.11 
3.08 
3.44 
3.51 
3.56 

231 
215 
168 
108 
66 

28 
14 
11 

7 

8.6 

2.2 

1.7 

L7 

9 

9 

4.4 

.5 
.5 
.4 
.3 

.3 
.2 
.2 
.2 
.2 

.1 
.1 
2.8 
4.4 
6 

3.41 
8.06 
3.06 
3.06 
3.21 

3.44 
3.48 
3.51 
8.51 
3.48 

.45 
.50 
.50 
.60 
.60 

.62 
.72 
.75 
.90 
LOO 

L02 
..98 
.82 
.82 
.80 

.75 
.70 
.70 
.68 
.65 
.62 

2.2 
.1 
.1 
.1 
.8 

2.8 
8.6 
4.4 
4.4 
8.6 

2.0 

8.0 

8.0 

5 

5 

6 

8 

9 
16 
21 

22 
20 
12 
12 
11 

9 
8 
8 
7 
6 
6 

a58 
.52 
.50 
.50 

.48 

.42 
.35 
.30 
.30 
.30 

\l 

.22 
.20 
.20 

.20 
.20 
.20 
.15 
L16 

1.76 

1.90 

L20 

^80 

^00 

.96 
.90 
.82 

.75 
.70 

4.6 
3.4 
3.0 
3.0 
2.6 

1.4 
.5 
.0 
.0 
.0 

.0 
.0 
.0 

:!l 

.0 
.0 
.0 
.0 
31 

86 
105 
34 
91 
21 

*    18 
16 
12 
9 

8 

0.62 
.65 
.60 
.68 
.63 

.52 
.48 
.42 
.40 
.40 

.32 

.30 
.30 
.28 
.22 

.20 
.18 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14      

15 

16 

17 

18 1 

19                   

go            

21                   

22                                    

23                          

24                  

25                            

2Q                                    

27                               

4Q                                                   

QQ                                                                    

on 

ai                                        

Note.— Oage  heights  to  May  10  at  old  station  and  after  May  10  at  new  station.  ^^  ___^ 

Discharge  to  May  10  determhied  from  a  Doorly  defined  ratmg  ounre,  and  after  May  10  from  a  rstmg  cvv« 
fairly  well  defined  above  1  second-foot.   C^eek  practically  dry  after  July  12. 
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Monthly  discharge  of  Little  Porcupine  Creek  near  Fr<uer^  Mont.  ^  for  1913. 


Month. 

DisdiarKe  in  second-fMt. 

Run-off 
(total  in 
acro-leet). 

Aoou- 

Haxixnuiii. 

Minimum. 

Mean. 

racy. 

April 

231 
22 

105 

7 

0.1 
.1 

20.9 
7.12 

15.0 
1.28 

Dry. 

Dry. 

Dry. 

Dry. 

Dry. 

1,780 
438 
883 
79 

C. 

115^:::.:.: 

B. 

Jmw 

B. 

July 

B. 

August 

R4I>t4mbfr  . .                   

October 

Norembcr 1 

D«c«aibcr 

Theporiod 

3,190 

WOLF  CBEBK  BASIN. 

WOLF  CBEEK  NEAB  WOLF  POINT,   MONT. 

Location.— In  the  SE.  J  8W.  J  sec.  8,  T.  27  N.,  R.  47  E.,  at  William  Smith's  ranch, 

2}  milee  northwest  of  Wolf  Point,  Mont. 
Records  available.— August  15, 1908,  to  December  31,  1913. 
Drainage  area. — Not  measured. 
Oa^.— A  staff  near  the  house  of  the  observer. 
ControL — Shifting. 

Diacbarge  meaaorenienta. — Made  by  wading  near  the  gage. 
Diversiona. — ^A  small  irrigation  ditch  diverts  water  above  the  gage. 
Aocoracy. — Results  only  fair. 


Discharge  measurements  of  Wolf  Creek  near  Wclf  Point,  Mcnt.,  in 

1913. 

Data. 

Hydrographer. 

^^t. 

Dis- 
cbai^e. 

Date. 

Hydrograpber. 

Oace 
height 

Dis. 
charge. 

Apr.  16 

J.B.Stewart 

Feet. 
2.03 
1.88 
2.19 

4.2 
11.2 

June  22 
July  19 

J.  B.  Stewart .• 

Feet. 
1.82 
1.56 

*"t7 

do 

do 

do 

.1 

Digitized  by 


Google 


144 


SUBFACE  WATEB  SUPPLY,  1913,  PABT  VL 

Daily  gage  height,  in  feet,  of  Wolf  Creek  near  Wolf  Point,  Mont.,  for  191S. 
[W.  H.  Smith,  6bMnr«r.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

SepC 

Oct. 

Nor. 

1  

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
2.5 
2.5 
2.3 

2.3 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 

1.9 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

2.1 

2.1 

2.1 
2.1 
2.1 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.0 
2.0 

2.0 
2.0 
2.0 
1.8 
1.8 

1.8 
1.8 
1.8 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
2.0 
2.0 

•     2.0 
2.0 
2.0 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.6 
1.6 
1.6 

L6 
1.6 
1.6 
1.6 
1.5 

1.5 
1.6 
1.6 
1.6 
1.5 

1.5 
1.6 
1.5 
1.5 
1.6 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
L5 
1.5 
1.5 

1.5 
L5 
1.5 
L5 
L5 

L5 
L5 
1.5 
1.6 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
L5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
L5 
1.5 
L5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

L5 
1.5 
1.5 
1.5 
L5 

1.5 
1.5 
1.5 
1.5 
L5 

L5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
l.S 
1.5 

L5 
L5 
LS 
L5 
1.5 

L5 
L5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 

\.\ 

1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
L5 
1.5 

L5 

2 • 

L5 

3  

L5 

4 

L5 

5          

LS 

6       

L5 

7 

L5 

8      :::.:.:.::::..:..::.' 

1.5 

9 ' 

10 

11   

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 



23 

24 

25 

26 

27 

28 

29 

30 

4.0 
4.0 

31 

NOTS.— Oage  heights  Mar.  30-31  distorted  by  ice. 

Dady  discharge,  in  second-feet,  of  Wolf  Creek  near  Wolf  Point,  MonL,for  19tS, 


Day. 

Apr. 

May. 

June. 

July. 

Day.  • 

Apr. 

May. 

June. 

July. 

1 

45 
45 
45 
45 
45 

45 
45 
20 
20 
13 

13 
5.1 
5.1 
5.1 
5.1 

4.2 
4.2 
4.2 
4.3 
4.3 

4.3 
4.5 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
8.7 
8.7 

5.8 
5.6 
5.6 
2.2 
2.2 

2.1 

2.1 

2.0 

.1 

.1 

.1 
.1 
.1 
.1 
.1 

3.2 
3.2 
3.2 
3.4 
3.4 

3.4 
3.5 
.1 
.1 
.1 
• 
.1 
.1 
.1 
.1 
.1 

16 

5.1 
5.1 
5.1 
5.3 
5.3 

5.3 
5.4 
3.7 
8.7 
3.9 

3.9 
3.9 
4.0 
4.0 
4.0 

8.7 
8.7 
8.7 

12 

12 

12 
12 
12 
12 
12 

11 

U 

11 

11 
6.0 
5.8 

ai 

.1 
.1 
.1 
.1 

.1 

.1 

.1 

4.5 

4.5 

4.5 
4.7 
4.7 
3.1 
3.1 

0.1 

2 

17 

.1 

3 

18 

.1 

4 

19 

.1 

5 

20 

6 

21 

7 

22 

8 

23 

9 

24 

10 

25 

11 

26 

12 

27::::::::::::::: 

13 

28 

29 

14 

15 

30 

31 

NoTE.—Dtocbarge  determined  by  the  Indirect  method  for  shifUng  channels.  Dinharse  — tfa*f**«<  Jvm 
9-23  and  July  8-19.  Stream  practically  dry  after  Julv  19.  A  smail  ditch,  >»ft1^<^«"g  Jon  above  tha  p«e» 
diverted  about  1  aecond-fbot  during  May  and  about  0.8  aeoond-fbot  June  1-23. 
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Monthly  discharge  of  Wolf  Creek  near  Wolf  Point,  Mont,,  for  191S. 


Month. 

Discharge  in  secood-fBet. 

Rnn-off 
(total  fai 
acro-feet). 

Accu- 

M<ITi*"g'"- 

Hinimum. 

Mean. 

racy. 

lurfl       

45 

12 

6.8 

8.6 

0 

0 

0 

0 

3.7 
3.7 
.1 
0 
0 
0 
0 
0 

16.6 

7.60 

1.94 

.79 

0 

0 

0 

0 

928 

487 

115 

49 

C. 

Sy!  :*::::::::::::::::::::::::...:..: 

C. 

niiQ 

C. 

Uly 

D. 

invtuit                      .- 

leptexiiber 

>e(oi)oi>                   

fOWmlWr  1-8. .....rr^rrT - 

1,660 

POPLAB  BIVBB  BASIN. 
POPLAB  BIVEB  NEAB  POPLAB,   MONT. 

Location.— At  the  United  States  Reclamation  Service  camp  in  NE.  \  sec.  4,  T.  29 
N.,  R.  51  E.,  18  miles  north  of  Poplar,  and  12  miles  upstream  from  the  station 
fonnerly  maintained  at  Buershia's  ranch,  in  the  S.  \  sec.  5,  T.  28  N.,  R.  51  E. 

BecordB  available.— August  15,  1908,  to  June  30,  1911,  at  old  site;  May  2,  1911,  to 
October  4,  1913,  at  present  site.  From  October  5  to  December  31,  1913,  records 
were  obtained  at  a  new  United  States  Reclamation  Service  camp  5  miles  from 
Poplar. 

Drainag^e  area. — Not  measured. 

Gage.— Overhanging  chain  gage. 

Chaxmel. — Slightly  shifting. 

Discharge  znpasurexnenta. — ^Made  by  wading. 

Winter  flow.— Affected  by  ice. 

Discharge  measuremente  of  Poplar  River  near  Poplar,  Mont,  in  1913, 


Data. 

Hydrographer. 

Oace 
he^t 

Dis- 
cbai^e. 

Data. 

Hydrogiaphar. 

^U 

DIa. 
charge. 

Apr.  14 

May    9 

24 

J.B.Stewart 

Feet, 
4.90 
4.15 
4.65 
4.30 

66 
131 
75 

Joly  17 

30 

a  Nov.  12 

7.  B.  Stewart. 

Feel, 
4.18 
3.80 
4.2 

''^^O 

do 

do 

do 

do 

W.  A.T4imb. 

17.2 
41 

June  23 

a  At  new  United  States  Bedamation  Servioe  camp  near  Poplar. 
56971  •—W8P  356—15 10 


Digitized  by 


Google 


146 


SUBFACE  WATER  SUPPLY,  1913,  PABT  VI. 


Daily  gage  height,  in  feet,  of  Poplar  River  near  Poplar,  Mont,,  for  1913. 
(R.  A.  Koln.  obsenrer.] 


Day. 


Apr. 


May. 


Jniie. 


July. 


Aug. 


8«pt. 


Oct. 


Not. 


1. 
2. 
3. 
4. 
5. 

7. 
8 
9 
10 

11 
13 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
20 
30 
31 


1                                                             1 

^                                                                       1 

^                                   1 

1 

1 

4.W 

4.94 

4.86 

J 

4.82 

4.75 
4.7 
4.65 

4.6 
4.55 
4.55 
4.45 
4.4 

4.35 

4.32 

4.30 

4.3 

4.25 

4.25 
4.25 
4.2 
4.2 
4.2 

4.2 
4.2 
4.15 
4.15 
4.5 

4.3 

4.25 

4.2 

4.35 

4.35 

4.4 

4.45 
4.55 
4.6 
4.7 

4.65 
4.6 
4.55 
4.55 
4.5 

4.45 
4.4 
4.35 
4.3 
4.25 
4.25 


4.2 

4.2 

4.1 

4.06 

4.06 

4.0 
3.95 
3.85 
3.8 
3.9 

3.95 
3.9 
3.85 
3.85 
4.25 

4.1 

4.0 

3.95 

3.9 

3.9 

4.0 
4.0 
4.3 
4.55 
4.6 

4.5 

4.45 

4.55 

4.5 

4.45 


4.4 

4.35 

4.25 

4.55 

4.4 

4.35 

4.3 

4.3 

4.25 

4.3 

4.3 
4.3 
4.25 
4.25 
4.2 

4.2 

4.18 

4.2 

4.1 

4.1 


4.0 
3.06 
3.96 
8.9 

3.9 
3.9 
3.9 
3.85 
3.85 
3.8 


3.8 
3.85 
3.85 
3.85 
3.8 

3.8 
3.85 
3.85 
3.85 
4.0 

3.96 
3.9 
3.9 
3.9 
3.9 

3.85 
3.9 
3.9 
3.9 
3.9 

3.85 
3.85 
3.85 
3.85 
3.85 

3.8 
3.8 
3.8 
8.8 
8.8 
3.8 


3.7 
3.6 
3.8 
3.8 
3.8 

3.8 
3.8 
3.7 
3.8 
3.8 

3.8 
1.8 

3.8 
8.8 
3.8 

3.7 
3.7 
8.7 
3.7 
8.7 

3.7 
8.7 
3.7 
3.8 
8.8 

3.8 
3.8 
3.8 
3.8 
3.8 


3.6 

3.6 
3.8 
3.8 
3.90 

4.00 
4.00 
4.00 
4.00 
4.10 

4.10 
4.13 
4.15 
4.18 
4.15 

4.15 
4.15 
4.12 
4.13 
4.10 

4.10 
4.10 
4.10 
4.10 
4.10 

4.10 
4.10 
4.05 
4.10 
4.10 
4.10 


4.10 
408 

in 

406 
4.10 

4.W 
4.15 
4.» 
4.90 
4.  SO 

4.15 
4.30 
XS5 
4.20 
4.3) 

4.» 
4.S 
4.S 
4.S 

4.20 

4.» 

4.15 
4.35 

4.15 
4.10 

4. 20 
4.13 
4.20 
4.20 


NoTK.— Station  was  visted  Apr.  14,  and  it  was  foond  that  the  staff  gago  had  been  washed  oat.  A  tea- 
porary  staff  gam  was  put  in  at  a  section  about  200  feet  above  the  old  gage,  and  this  was  replaoed  byadiBis 
gage  May  9.  The  da  turn  is  the  same  as  that  of  the  gaga  used  during  1912,  but  the  oontrol  and  conditioiTs  of 
channel  are  different.  On  Oct.  5  the  gage  was  moved  to  a  new  United  States  Reelamation  Scrrioe  oainp 
several  miles  below  the  former  site,  the  Old  oamp  being  abandoned.  Oage  heights  after  Oct.  4  read  at  tht 
new  site. 
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Dmbf  ditcharge,  in  teecmd-feet,  of  Poplar  River  near  Poplar ^  Mont.  ^  for  1913. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

86 
86 
77 
77 
77 

77 
77 
60 
69 
135 

03 

82 
74 
99 
99 

107 
117 
137 
149 
171 

156 
142 
129 
129 
116 

104 
93 
83 
73 
64 
64 

66 
66 
42 
36 
36 

31 
27 
20 
18 
23 

27 
23 
20 

20 
64 

42 
31 
27 
23 
23 

31 
31 
73 
120 
142 

116 
104 
120 
116 
104 

93 
83 
64 
120 
93 

83 
73 
73 
64 
73 

73 
73 
64 
64 
56 

56 
53 
56 
42 
42 

36 
31 
27 
27 
23 

23 
23 
23 
20 
20 
18 

18 
20 
20 
20 
18 

18 
20 
20 
20 
31 

27 
23 
23 
23 
23 

20 
23 
23 
23 
23 

20 
20 
20 
20 
20 

18 

18 
18 
18 
18 
18 

15 
12 
18 
18 
18 

18 
18 
15 
18 
18 

18 
18 
18 
18 
18 

15 
15 
15 
15 
16 

15 
16 
15 
18 
18 

18 
18 
18 
18 
18 

12 

12 

18 

18 

10 

U 

12 

13 

14 

245 
258 

233 
221 

201 
187 
174 

161 
149 
140 
126 
115 

105 
90 
06 
96 

86 

15 

1« 

17 

18 

19 

ao 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 



NoTX.- -Discharge  determined  as  follows:  To  May  9  from  a  fairly  well-defined  rating  curve;  May  10-20, 
by  indirect  method  for  shifting  channels;  May  20-Oct.  4,  from  a  fairly  well-defined  rating  carve.  Dis- 
charge interpoli^ed  July  21.    No  rating  as  yet  developed  for  the  new  location  of  the  gage. 

Monthly  discharge  of  Poplar  River  near  Poplar  ^  Monty  for  191S. 


Month. 

Discharge  in  second-feet. 

Run-ofF 
(total  in 
acre-feet). 

Accu- 

Minimum. 

Mean. 

racy. 

April  14-30 

258 
171 
142 
120 
31 
18 

86 
64 
18 
18 
18 
12 

150 

100 
54.0 
64.1 
20.8 
16.8 

6,360 
6,150 
3,210 
3,330 
1,280 
1,000 

B. 

Mav       

C. 

J  nof) ,,, 

B. 

July          

B. 

August T 

B. 

Stptember 

B. 

Theperiod                   



20,300 
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BIQ  XXTDDY  CBJSEK  BASIN. 
BIO  MUDDY  CREEK  NEAR  CULBERTSON,   MONT. 

Location.— In  the  SW.  i  sec.  17,  T.  29  N.,  R.  54  E.,  at  Shield's,  fonneriy  Sholte's 
ranch,  11  miles  above  mouth  of  stream,  15  miles  northwest  of  Colbertson,  and  8 
miles  above  site  of  original  station  at  Boyd's  ranch,  which  was  discontinued  be- 
cause gage  heights  were  affected  by  backwater  from  the  Missouri. 

Becords  available.^July  14,  1908,  to  July  19,  1909,  at  original  stetion;  July  19, 
1909,  to  December  31, 1913,  at  present  station. 

Oage. — ^An  inclined  rod  on  left  bank  of  stream  near  residence  of  observer. 

Control. — Mud. 

Discharge  measurements.— Made  by  wading. 

Winter  flow. — Little  if  any  flow  during  months  of  January,  February,  October, 
November,  and  December. 

Accuracy. — Results  at  new  station  good. 

Discharge  mtasvrements  of  Big  Muddy  Creek  near  Culbertson,  Mont.,  in  1913. 


Dmte. 

Hydrogntpher. 

bSgSt. 

Dto- 
charge. 

Dmte. 

iM^t 

Db- 
diarge. 

Apr.  13 

J.  B.  Stewart 

8.49 
2.45 
2.80 
2.25 

19.0 
34 
«.l 

July  18 
29 

Nov.  11 

J.B.Stewart 

8.25 
3.10 
2.32 

6.7 

do 

do 

W.  A.  l-mnh 

&3 

do 

10.2 

June  24 

do 

Daily  gage  height y  infeet^  of  Big  Muddy  Creek  near  Culbertton,  Mont.,  for  1913. 
rriioiiias  Sbielde,  obeerver.] 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Get. 


Nor. 


1. 
2. 
3. 
4. 
5. 

«.. 
7. 
8.. 
9. 
10. 

11.. 
12.. 
13.. 
14.. 
16-. 

16.. 
17., 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


2.9 
3.2 
3.4 
5.1 
5.2 

7.0 
7.2 
6.0 
4.6 
4.35 

4.05 

3.6 

3.5 

3.4 

3.35 

8.4 

3.3 

3.1 

2.95 

2.9 

2.8 

2.75 

2.7 

2.65 

2.6 

2.6 

2.6 

2.55 

2.6 

2.55 


2.55 

2.5 

2.5 

2.5 

2.45 

2.45 
2.45 
2.45 
2.45 
2.45 

2.5 
2.5 
2.5 
2.6 
2.55 

2.6 

2.6 

2.65 

2.7 

2.75 

2.8 
2.9 
2.9 
2.9 
2.8 

2.78 

2.7 

2.68 

2.65 

2.6 

2.65 


2.62 

2.52 

2.5 

2.5 

2.5 

2.48 

2.45 

2.4 

2.35 

2.35 

2.35 

2.3 

2.25 

2.25 

2.22 

2.22 
2.22 
2.22 
2.35 
2.5 

2.55 

2.5 

2.4 

2.25 

2.35 

2.5 
3.6 
5.8 
5.8 
5.6 


5.6 
5.4 
4.9 
4.6 
4.6 

4.4 

8.85 
3.7 
3.6 
3.55 

8.45 

3.4 

8.4 

3.3 

3.3 

3.28 
3.25 
3.25 
3.25 
3.25 

8.25 
3.26 
8.23 
8.22 
8.20 

8.15 

3.15 

8.1 

8.05 

8.0 

2.95 


2.9 

2.85 

2.85 

2.7 

2.60 

2.6 


2.5 
2.5 
2.4 

2.45 

2.4 

2.35 

2.35 

2.8 

2.8 

2.25 

2.22 

2.2 

2.2 

2.2 
2.15 
2.15 
2.15 
2.15 

2.15 

2.25 

2.85 

8.1 

8.3 

3.35 


8.45 
3.85 
8.35 
8.35 
3.8 

3.3 

8.25 

3.2 

8.1 

2.9 

2.7 

2.6 

2.55 

2.4 

2.45 

2.4 

2.4 

2.3 

2.25 

2.25 

2.2 

2.15 

2.1 

2.10 

2.05 

2.0 
2.0 
2.0 
2.0 
2.0 


2.0 
2.0 
2.0 
2.0 
2.0 

2.1 

Zl 

2.15 

Z15 

2.2 

2.3 
2.0 
2.0 
2.2 
2.2 

2.8 

2.8 

3.45 

2.45 

2.5 

3.6 

2.5 

2.45 

3.45 

2.4 

2.4 

3.35 

3.85 

2.4 

2.4 


14 
Itf 
135 
14 
14S 

14 
14 
14 

135 
135 

It 

IS 
13 
18 
18 

IS 
IS 
IS 
IS 
IS 

IS 

IS 


NoTK.— Gage  heights  Apr.  1  and  2  may  be  aUg^Uy  affected  by  loe,  but  aie  awnmnd  oonwt. 
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DaUy  discharge,  in  $eco7id-feet,  of  Big  Muddy  Creek  near  CuiberUony  Mont,  y  for  1913, 


Day. 

Apr. 

May. 

JuQe. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

38 
55 

60 
231 
243 

494 
520 
347 
173 
147 

117 
79 
72 
66 
63 

66 
60 
50 
41 
38 

33 
30 
28 
26 
23 

23 
23 
21 
23 
21 

21 
18 
18 
18 
10 

16 
16 
16 
16 
16 

18 
18 
18 
18 
21 

23 
23 
26 
28 
30 

33 
38 
38 
38 
33 

32 
28 
27 
26 
23 
26 

24 
19 
18 
18 
18 

18 
16 
14 
12 
12 

12 
10 
8 
8 
6.8 

6.8 
6.8 
6.8 

12 

18 

21 
18 
14 

8 
12 

18 

74 
305 
295 
270 



255 
230 
160 
130 
115 

105 
60 
50 
41 
38 

28 
24 
20 
14 
12 

10 
8 
6 
6 

8 

8 
8 
8 
8 
8 

8 

36 
50 
60 
63 

60 
63 
63 
63 
60 

60 
58 
55 
50 
38 

28 
23 
21 
14 
16 

14 
14 
10 

8 
8 

6 
5 
4 

4 
3 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

4 
4 
5 
5 
6 

6 
2 
2 
6 
6 

10 
10 
16 
16 
18 

18 
18 
16 
16 
18 

14 
18 
12 
14 
14 

14 

2 

12 

3 

12 

4 

14 

5 

16 

6 

14 

7 

14 

8 

14 

9 

12 

10 

12 

11 

10 

12 

10 

13 

10 

14 

10 

15 .... 

10 

1ft 

10 

17 

10 

18 

10 

19 .• 

10 

20 ..  .  . 

10 

21 

10 

22 

10 

23 

24 

25 

26 

27 

28 

29 

30 

31 

* 

** 

►rty 


Note.— Discharge  determined  as  follows:  Apr.  1  to  June  26  and  after  Aug.  26,  from  one 
ratinr  curve;  June  27  to  Julv  29,  by  indirect  method  for  shifting  channels.  Discharge  est! 
and  31;  Aug.  1-36,  estimated  at  6  second-feet. 

Monthly  discharge  of  Big  Muddy  Creek  near  CulbertsoTiy  Mont,  y  for  1913. 


July  30 


Honth. 


June 

July 

Au^ost 

September 

October 

November  1-22. 


The  period. 


Discharge  In  second-feet. 


Maximum.  Minimum.      Mean. 


526 
38 
305 
255 
63 
69 
18 
16 


21 

16 
6.8 
5.0 


2.0 
2.0 
10 


107 
23.7 
43.3 
45.0 
11.2 
25.6 
9.3 
11.5 


Run-off 
(total  in 
acre-feet). 


6,370 

1,460 

2,580 

2,770 

689 

1,520 

572 

502 


16,500 


Accu- 
racy. 


YELLOWSTONE  BIVEE  BASIN. 

TELLOW8TONE    RIVER    NEAR     CANYON     STATION,  *  YELLOWSTONE 

NATIONAL  PARK. 

Location. — In  sees.  ^16,  T.  13  8.,  R.  10  E.,  Montana  meridian,  one-eighth  mile  above 
Chittenden  bridge,  half  a  mile  above  Upper  Falls,  1  mile  south  of  Canyon  station, 
and  about  13  miles  below  outlet  of  Lake  Yellowstone. 

KecordB  available.— Jime  22  to  November  18, 1913. 

Drainage  area. — ^Not  measured. 
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Gage. — Vertical  staff  on  left  bank. 
Control. — Rock.    One  channel  at  all  stages. 

Discharge  measurements. — Can  be  made  by  wading  at  certain  stages.     When  too 
deep  to  be  waded,  can  be  made  by  measuring  flow  at  Fishing  bridge  and  adding 
the  inflow. 
Winter  flow. — Ice  forms  in  the  winter,  but  the  falls  remain  open. 
Accuracy. — Data  insufficient  for  estimates  of  discharge. 

Cooperation.— Gage  heights  and  transportation  are  furnished  by  the  YeUowatooe 
National  Park. 
Estimates  withheld  for  additional  measurements. 
The  following  dischaige  measurement  was  made  by  R.  C.  Pierce: 
September  12.— Gage  height,  2.31  feet;  discharge,  2,160  second-feet. 

Daily  gage  height,  in  feet,  of  YeUowsUme  River  near  Canyon  ftoHon,  YeUowttone  Nationai 

Park,  for  191S, 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

Jane. 

July. 

Aug. 

Sept, 

Oct. 

Not. 

1 

5.2 
5.15 
5.15 
5.15 
5.05 

5.05 
5.05 
5.05 
4.05 
4.05 

4.05 
4.05 
4.05 
4.0 
4.85 

4.6 

4.66 

4.7 

4.7 

4.6 

4.4 

4.15 
4.0 
3.0 
3.75 

3.75 

3.6 

3.55 

3.55 

3.55 

2,7 
2.7 
2.66 
2.6 
2.55 

2.5 
2.5 

*2.'3* 
2.3 

1.8 
1.8 
1.8 
1.75 
1.7 

1.7 
1.7 
1.7 
1.75 
1.75 

1.7 

1.7 

1.66 

1.6 

1.6 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 

1.35 

1.35 

1.36 

1.3 

1.3 

1.25 

1.2 

1.15 

1.1 

16 

4.8 

4.7 

4.65 

4.46 

4.46 

4.4 

4.25 
4.3 
4.15 
4.2 

4.25 
4.35 
4.26 
4.25 
4.7 
4.6 

3.45 

8.4 

8.36 

3.35 

3.3 

3.25 

3.2 

3.1 

3.06 

3.0 

2.05 

2.85 

2.8 

2.75 

2.75 

2.75 

"i*75' 

1.75 
1.8 
1.8 
1.8 
1.85 

1.85 
1.85 
1.85 
1.85 
1.85 

L6 

1.6 

1.65 

1.&5 

1.55 

1.S5 

1.5 

1.5 

1.6 

1.5 

L5 

L45 

L45 

1.45 

L4 

1.4 

LI 

2 

17 

1.06 

3 

18 

LO 

4 

10 

5 

20 

6 

21 

5.25 

5.25 

5.35 

5.3 

6.35 

6.8 
6.26 
6.26 
5.25 
6.2 
6.2 

7 

22 

8 

23 

9 

24 

10 

25 

11 

26 

12 

27 

13 

28 

14 

29 

16 

80 

31 

NoTK.— All  gage  heights  reduced  to  datum  of  the  pennanent  gage  installed  Sept.  13, 1013;  no  record  vaa 
obtained  Nov.  10  to  Dec.  31,  as  water  was  below  gage. 

YELLOWSTONE   RIVER   AT   OORWIN   SPRINGS,   MONT. 

Location.— In  the  NE.  i  sec.  30,  T.  8  S.,  R.  8  E.,  in  the  canyon  at  Gorwin  Spring 
Mont.,  8  miles  below  Gardiner,  the  northern  entrance  to  Yellowstone  National 
Park. 

Records  available.— September  2,  1910,  to  December  31,  1913. 

Drainage  area. — ^2,630  square  miles. 

Gage. — A  chain  gage  fastened  to  the  floor  of  the  highway  bridge  on  the  downstream 
side  near  the  right  bank.  Previous  to  October  25,  1911,  a  staff  gage  set  to  the 
same  datum  and  fastened  to  a  pile  beside  the  concrete  abutment  on  the  ri^t 
bank. 

Control. — Bed  of  stream  rocky;  free  from  vegetation. 

Discharge  meaaarements. — Made  from  the  lower  side  of  highway  bridge. 

Diveraiona. — No  water  is  diverted  from  the  Yellowstone  above  this  station. 

Storage. — ^Yellowstone  Lake  furnishes  a  natural  but  uncontrolled  regulation. 

The  following  dischaige  measurement  was  made  by  R.  R.  Randell: 
May  31,  1913:  Gage  height,  8.90  feet;  discharge,  18,000  second-feet. 
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DaHy  gage  height^  in  feet,  of  YeUatostone  River  at  Corwin  Springe,  MorU,,for  1913 » 
[Mn.  C.  H.  Wilks,  observer.] 


Dmy. 

Mar. 

Apr. 

l£ay. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

1.4 
1.4 
1.5 
1.5 
1.3 

1.5 
1.4 
1.4 
1.5 
1.5 

1.5 
1.6 
1.8 
1.8 
1.0 

1.8 
2.0 
2.0 
2.3 
2.2 

2.2 
2.4 
2.1 
2.2 
2.0 

2.1 
2.3 
2.6 
3.0 
3.2 

2.9 
2.4 
2.5 
2.3 
2.2 

2.4 
2.7 
3.5 
4.4 
4.7 

5.0 
4.9 
4.8 
4.1 
3.9 

4.2 
4.5 
4.3 
4.4 
4.1 

4.2 
4.7 
5.6 
6.1 
6.6 

7.5 
8.4 
8.7 
8.3 
8.0 
8.5 

0.0 
9.3 
9.1 
9.2 
9.3 

9.5 
9.3 
9.C 
9.3 
8.9 

8.4 
8.8 
9.0 
8,7 
8.5 

8.2 
8.4 
8,3 
8.3 

8.4 

8.3 
8.0 
7.5 
7.8 
7.5 

7.2 
7.2 
6.9 
6.9 
6.8 

6.9 

U 

7.0 
6.8 

6.6 
6.5 
6.4 
6.4 
6.3 

6.3 
6.0 
5.8 
5.7 
5.4 

5.3 
5.3 
5.3 
5.2 
6.2 

5.2 
5.3 
5.1 
5.2 
4.9 

5.3 
5.5 
5.9 
6.2 
6.8 
6.2 

5.9 
5.4 
5.2 
5.1 
5.1 

5.2 
5.2 
5.0 
5.0 
4.8 

4.8 
4.7 
4.7 
4.5 
4.5 

4.4 

4.2 
4.1 
4.0 
3.7 

3.0 
3.6 
3.5 
3.5 
3.5 

3.4 
3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.3 
3.3 
3.3 
3.3 

3.3 
3.2 
3.1 
3.1 
3.1 

3.1 
3.0 
2.9 
2.8 
2.7 

2.7 
2.6 
2.6 
2.6 
2.5 

2.5 
2.6 
2.5 
2.4 
2.4 

2.4 
2.4 
2.3 
2.2 
2.2 

2.1 
2.1 
2.1 
2.1 
2.0 

2.1 
2.2 
2.2 
2.2 
2.2 

2.1 
2.2 
2.2 
2.4 
2.1 

2.0 
2.0 
1.9 
1.9 
1.8 

1.8 
1.8 
1.8 
1.8 
1.9 

1.7 
1.7 
1.8 
1.7 
1.7 
L7 

1.'4 

1.4 

2 

1.4 

3 

1.3 

4 

1  3 

5 

1.2 

<J 

1.2 

7 

1.2 

8 

1.2 

9 

1.2 

10 

1.2 

11 

1.1 

12 

1.1 

13 

1.1 

14 

1.1 

15 

16 

1.0 
1.0 
.9 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

1.2 
1.1 

1.4 

31 

NoTB.— Joe  at  the  gage  previous  to  Mar.  16,  Mar.  19-29,  and  after  Deo.  14. 
DaUy  diicharge,  in  second-feet,  of  Yellowstone  River  at  Corwin  Springs,  Mont.,  for  191S. 


Day. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
38. 
30. 
30. 
31. 


1,040 
1,040 
990 
1,000 
1,090 

1,030 
1,050 
1,060 
1,080 
1,000 

1,110 
1,120 
1,140 
1,150 
1,160 
1,100 


1,300 
1,300 
1,370 
1,370 
1,230 

1,370 
1,300 
1,300 
1,370 
1,370 

1,370 
1,450 
1,620 
1,620 
1,710 

1,620 
1,810 
1,810 
2,130 
2,020 

2,020 
2,250 
1,910 
2,020 
1,810 

1,910 
2,130 
2,500 
3,060 
3,360 


2,910 
2,250 
2,370 
2,130 
2,020 

2,250 
2,630 
3,810 
5,470 
6,090 

6,760 
6,530 
6,310 
4,890 
4,530 

5,080 
5,670 
5,270 
5,470 
4,890 

5,080 
6,090 
8,230 
9,590 
11,060 

13,700 
16,400 
17,400 
16,100 
15,200 
16,800 


18,300 
19,300 
18,600 
18,900 
19,300 

19,900 
19,300 
20,200 
19,300 
18,000 

16,400 
17,700 
18,300 
17,400 
16,800 

15,800 
16,400 
16,100 
16,100 
16,400 

16,100 
15,200 
13,700 
14,600 
13,700 

12,800 
12,800 
11,900 
11,900 
11,600 


11,900 
12,800 
12,500 
12,200 
11,600 

11,000 
10,700 
10,400 
10,400 
10,200 

10,200 
9,310 
8,7C0 
8,490 
7,720 

7,470 
7,470 
7,470 
7,230 
7,230 

7,230 
7,470 
6,900 
7,230 
6,530 

7,470 
7,970 
9,030 
9,870 
11,600 
9,870 


9,030 
7,720 
7,230 
6,990 
6,990 

7,230 
7,230 
6,760 
6,760 
6,310 

6,310 
6,090 
6,090 
5,070 
5,670 

5,470 
5,080 
4,890 
4,710 
4,180 

4,010 
4,010 
3,840 
3,840 
3,840 

3,680 
3,680 
3,680 
3,680 
3,680 
3,680 


3,680 
3,520 
3,520 
3,520 
3,520 

3,520 
3,360 
3,210 
3,210 
3,210 

3,210 
3,060 
2,910 
2,770 
2,630 

2,630 
2,500 
2,500 
2,500 
2,370 

2,370 
2,500 
3,370 
2,250 
2,250 

2,250 
2,250 
2,130 
2,020 
2,020 


1,910 
1,910 
1,910 
1,910 
1,810 

1,910 
2,020 
2,020 
2,020 
2,020 

1,910 
2,020 
2,020 
2,250 
1,910 

1,810 
1,810 
1,710 
1,710 
1,620 

1,620 
1,020 
1,620 
1,620 
1,710 

1,530 
1,530 
1,620 
1,530 
1,530 
1,530 


1,530 
1,530 
1,450 
1,450 
1,450 

1,450 
1,450 
1,450 
1,450 
1,450 

1,450 
1,450 
1,370 
1,370 
1,370 

1,450 
1,450 
1,370 
1,370 
1,300 

1,300 
1,300 
1,300 
1,300 
1,230 

1,300 
1,370 
1,340 
1,320 
1,300 


1,300 
1,300 
1,230 
1,230 
1,100 

1,100 
1,160 
1,160 
1,160 
1,160 

1,100 
1,100 
1,100 
1,100 


NoTB.— Discharge  determined  from  a  rating  curve  fairly  well  defined  between  3,000  and  4,700  seoond-feet 
and  well  defined  at  other  stages.    Discharge  estimated  Mar.  19-29  and  interpolated  Nov.  28-29. 
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Monthly  discharge  of  YeUowUme  River  at  Corwin  Springs ^  Mont.,  for  191S, 
(Drainage  area,  2,630  square  miles.] 


Month. 


Dlsdiarge  In  secood-ieet. 


Ifft-rtmifiw 


ICinimnn. 


Mean. 


Per 
squaie 


Run-off. 


Depth  in 
incnesoo 
drainage 


Total  tai 


nej. 


March  16^1... 

April 

May 

June , 

July 

August , 

September 

October 

November 

December  1-14. 


The  period. 


1,160 
8,860 
17,400 

ao,aoo 

13,800 
9,080 
3,680 
2,260 
1,630 
1,300 


990 
1,280 
2,020 
11,000 
6,680 
8,080 
2,090 
1,530 
1,230 
1,100 


1,070 
1,780 
7,190 
16,400 
9,240 
6,420 
2,790 
1,800 
1,390 
1,170 


0.407 
.677 
2.73 
6.24 
8.61 
2.06 
1.06 
.684 
.629 
.445 


a24 

.78 
8.15 
6.96 
4.06 
2.38 
1.18 

.79 


34,000 
106,000 
442,000 
976,000 
568,000 
333.000 
166,000 
111,000 
82.700 
32,500 


2,850,000 


A. 


YELLOWSTONE   RIYEB  AT  HUNTLEY,   MONT. 

Location.— In  the  SW.  Jsec.  24,  T.  2  N.,  R.  27  E.,  at  new  steel  highway  bridge  1  mile 
below  Huntley,  Mont.,  1  mile  below  Pryor  Creek.  Station  replaces  that  formeiiy 
maintained  at  Junction. 

Beoorda  available.— October  1,  1907,  to  December  31,  1913.  A  station  was  main- 
tained May  10,  1906,  to  December  31,  1907,  at  Junction,  Mont.,  where  the  flow 
is  practicfdly  tiie  same  as  at  Huntley. 

Drainage  area.— 12,000  square  miles. 

Oage. — Chain  listened  to  bridge  rail;  datum  unchanged. 

Ghannel.— Shifts. 

Diacharge  measurements.— Made  frcHn  downstream  side  of  bridge. 

Winter  flow. — River  frozen  entirely  over  in  places  during  winter,  but  during  the 
coldest  seasons  open  channels  with  floating  ice  are  not  of  uncommcm  occurrence. 

Diversions. — ^The  Huntley  canal,  built  by  the  United  States  Reclamation  Service, 
takes  water  from  the  river  about  2  miles  above  the  gaging  station;  its  ncmnal 
capacity  is  400  second-feet,  and  it  supplies  the  water  for  29,000  acres  of  land. 
Near  Laurel  are  the  headgates  of  the  Billings  Land  &  Irrigation  Co.'s  canal,  which 
carries  about  305  second-feet  and  irrigates  28,000  acres.  Many  small  ditches  take 
water  from  the  tributaries  of  the  Yellowstone,  but  few  from  the  stream  itself, 
owing  to  the  variation  of  the  stage  of  the  water  surface  and  consequent  difBcolty 
of  diversion. 

Accuracy. — Conditions  for  obtaining  accurate  data  at  this  station  are  only  iajr  and 
many  discharge  measurements  are  necessary  to  define  a  good  rating  curve. 

Discharge  measurements  of  Yellowstone  River  at  Huntley ^  Mont,,  in  1913. 


Date. 

Hydrographer. 

1^1 

Dto- 
charge. 

Date. 

HydrogrH»bar. 

ii^t. 

Dto. 
cliarga. 

Apr.  23 

R  R  JUip6%\\ 

Feet. 
3.16 
8.19 

Sec'ft. 
24,800 

Aug.  22 
Oct     3 

J.M.Ray 

FM. 
4.82 
S.96 

ni^ 

June  28 

do 

....Tdo!?:;;;::;;;;;:::: 

^m 

Digitized  by 


Google 


YELLOWSTONE  RIVEB  BASIN. 


153 


DaQy  gage  height,  in  feet,  of  YdUnMUme  River  at  Huntley,  Mont.,  for  191S. 
[E.  V.  Carpenter,  observer.) 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

1 

2.1 
2.1 
2.1 
2.1 
2.3 

4.8 
4.8 
4.8 
4.9 
6.1 

5.1 
5.3 
5.3 
5.3 
5.4 

6.4 
6.4 
5.4 
5.4 
4.9 

4.9 
4.9 
5.1 
6.1 
5.4 

5.4 
5.4 
5.4 
5.3 
5.2 
5.1 

5.1 
5.1 
5.0 
4.9 
4.9 

4.9 
4.8 
4.8 
4.8 
4.7 

4.7 
4.8 
4.8 
5.0 
6.1 

6.3 
4.3 
4.3 
4.6 
4.6 

4.6 
4.6 
4.6 
4.6 
4.4 

3.9 
4.3 
4.4 

4.4 

4.5 

4.6 
4.6 
4.7 

4.6 
4.7 
4.9 
4.8 
4.7 

4.1 
4.0 
3.9 
8.6 
3.5 

3.6 

6.4 
5.5 
3.9 
3.3 
3.6 

3.6 
4.1 
3.6 
2.8 
2.6 

2.6 
2.8 
2.9 
2.9 
3.0 

2.9 
3.0 
3.0 
3.0 
3.0 

3.4 
3.2 
3.2 
3.1 
3.0 

2.9 
2.8 
3.0 
8.1 
4.0 

4.6 
5.4 
6.6 
6.0 
4.6 

4.6 
4.4 
4.3 
4.2 
4.6 

4.4 
4.3 
4.1 
4.6 
7.0 

7.8 
0.2 
10.0 
10.5 
10.3 
9.6 

10.0 
10.4 
10.5 
10.3 
10.2 

ia2 

10.4 
10.3 
10.2 
9.9 

9.7 
10.2 
10.6 
10.1 
10.0 

10.0 
9.8 
9.6 
9.8 
9.9 

9.6 
9.4 
9.1 
9.1 
9.0 

8.7 
8.2 
8.2 
.8.2 
8.2 

8.1 
8.0 
8.2 
8.1 
8.2 

8.0 
S.0 
7.9 
7.6 
7.6 

7.4 
7.2 
7.4 
6.4 
6.2 

6.9 
6.8 
5.7 
5.6 
5.6 

6.5 
5.6 
5.7 
5.8 
5.8 

5.6 
6.0 
6.4 
6.1 
6.2 
6.9 

7.4 
6.7 
6.0 
6.8 
6.0 

6.0 
6.0 
5.8 
5.9 
6.0 

6.3 
6.0 
6.7 
5.7 
5.6 

5.4 
6.3 
6.2 
5.0 
4.9 

4.7 
4.6 
4.6 
4.5 
4.5 

4.4 
4.4 

4.3 
4.4 
4.4 

4.3 

4.4 
4.4 
4.5 
4.4 

4.6 

4.4 
4.4 
4.3 
4.3 
4.2 

4.3 
4.2 
4.2 
4.1 
4.1 

4.1 
4.1 
4.1 
4.0 
3.9 

4.0 
4.0 
4.1 
4.2 
4.2 

4.1 

4.1 
4.0 
4.0 
4.0 

3.9 
3.9 
4.0 
4.0 
4.0 

4.1 
4.1 
4.1 
4.2 
4.3 

4.2 
4.2 
4.2 
4.2 
4.1 

4.2 
4.1 
4.0 
4.0 
4.0 

4.0 

4.0 
4.0 
4.0 
4.0 

4.0 
4.1 
4.0 
4.0 
4.0 
4.0 

4.0 
4.2 
4.2 
4.1 
4.0 

4.0 
4.0 
4.0 
4.0 
3.9 

3.9 
3.8 
3.9 
3.9 
3.9 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.7 
3.7 

3.7 
3.7 
3.7 
8.7 
8.7 

3.7 

2 

3.7 

3 

3.6 

4 

3.4 

5 

8.4 

6 

8.4 

7 

3.4 

8 

3.6 

9 

3.9 

10 

3.8 

U 

3.8 

12 

3.8 

13 

3.8 

14 

3.9 

15 

3.9 

16 

3.9 

17 

3.8 

18 

3.8 

19 

8.7 

20 

3.6 

21 

3.6 

22 

3.6 

23 

8.1 
3.2 
3.0 

3.0 
2.8 
2.7 
3.2 
3.5 

3.6 

24 

3.6 

25 

3.6 

26 

3.6 

27 

3.6 

28 

3.9 

29 

3.7 

30 

6.4 
6.0 

3.6 

31 

3.6 

NoTi.-^an.  1  to  Apr.  8,  gage  heiglits  affected  by  ice. 
Daily  discharge,  in  9eeondrfut,  of  Yellowstone  River  at  Huntley,  Mont.,  for  19 IS. 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 

2 

3 

4 

5 

« 

7 

8 

9 

5,650 

10 

4,960 

4,960 
6,660 
6,000 
6,000 
6,350 

6,000 
6,350 
6  350 
6,350 
6,350 

6,450 
6,600 
6,700 
7,050 
6,350 

6,350 
5,660 
5,300 
7,050 
8,100 

U 

12 

13 

14 

16 

16 

17 ;!.*!;;;:.* :.; 

18 

19....          

20 ; 

21 

22 

23 ;**' 

24 :.::* ;; 

25 

26 

27 

28 ; : 

29 

30 :: 

31 !.*.;;.....*;.;;!!! 

7,760 
7,060 
7,050 
6,700 
6,350 

6,000 
5,650 
6,350 
6,700 
10,100 

12,800 
16,600 
17,600 
14,000 
12,800 

12,400 
11,900 
11,400 
11,000 
12,800 

11,900 
11,400 
10,600 
12,800 
24,800 

29,200 
37,200 
42,000 
45,000 
43,800 
39,600 


42,000 
44,400 
45,000 
43,800 
43,200 

43,200 
44,400 
43,800 
43,200 
41,400 

40,200 
43,200 
45,600 
41,300 
40,800 

40,800 
39,000 
37,300 
37,700 
37,800 

35,500 
34,200 
32,000 
31,300 
31,000 

28,500 
25,000 
25,000 
25,000 
25,000 


24,400 
23,800 
25,000 
24,400 
25,000 

23,800 
23,800 
23,200 
21,400 
21,400 

20,200 
19,200 
20,200 
14.800 
13,700 

12,200 
11,700 
11.200 
10,700 
10,700 

10,200 
10,700 
11,200 
11,700 
11,700 

10,700 
13,200 
15,300 
13,700 
14,300 
18,500 


21.500 
17,600 
13,700 
15,300 
14,200 

14,200 
14,200 
L%000 
13,700 
14,800 

16,500 
14,800 
13,000 
13,000 
12,700 

12,200 
11,500 
11.200 
10,300 
9,800 

9,300 
8,700 
8,200 
8,200 
8,200 

7,300 
7,300 
7,000 
7,300 
7,300 
7,000 


7,000 
7,000 
7,300 
7,000 
7,300 

6,500 
6,600 
6,000 
6,000 
5,700 

6,800 
6,500 
5,500 
6,100 
5,100 

4,800 
4,800 
4,800 
4,450 
4,100 

4,450 
4,450 
4,800 
6,150 
5,150 

4,800 
4,800 
4,450 
4,450 
4,450 


4,100 
4,100 
4,450 
4,450 
4,450 

4,800 
4,800 
4,800 
5,150 
5,500 

5,150 
5,150 
5,150 
5,150 
4,800 

6,150 
4,800 
4,450 
4,450 
4,450 

4,450 
4,460 
4,450 
4,450 
4,450 

4,450 
4,800 
4,450 
4,460 
4,450 
4,450 


4,450 
5,150 
5,150 
4,800 
4,450 

4,450 
4,450 
4,450 
4,450 
4,100 

4,100 
3,800 
4,100 
4,100 
4,100 

3,800 
3,800 
3,800 
3,800 
3,800 

3,800 
3,800 
8,800 
3,500 
3,500 

3,500 
8,500 
8,500 
8,600 
3,500 


3,500 
3,500 
3,200 
2,700 
2,700 

2,700 
2,700 
3,200 
4,100 
3,800 

3,800 
3,800 
3,800 
4,100 
4,100 

4,100 
3,800 
3,800 
3,500 
3,200 

3,200 
3,200 
3,200 
3,200 
8,200 

3,200 
3,200 
4,100 
8,500 
3,200 
3,200 


NoTB.—Dhcham  determined  as  follows;  Apr.  0  to  June  13,  from  a  ratii^;  curve  fairly  well  defined  for 
1912  bat  poorly  defined  (or  1913;  June  14-26  and  July  27  to  Sept.  15,  by  Indirect  method  for  shiftinK  channels: 
JOiM  27  to  July  26bAnd  Sept.  16  to  Dec.  31,  from  a  poorly  defined  rating  curve.    Discharge  interpolated  Apr. 
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Monthly  di$eharge  of  YellawtUme  River  at  Huntley y  Mont,,  for  1913, 


Month. 


Discbftrge  In  seoond-feet. 


Maximum. 


Minimum. 


Umn. 


Run-off 
(total  in 
■    t). 


AOCQ- 

nej. 


^ 


0-30. 


June 

July 

August 

8ept«mber. 
October.... 
November.. 
December.. 


8,100 
45,000 
45,600 
25,000 
21,500 
7,300 
5,500 
5,150 
4,100 


4,050 
6,660 
25,000 
10,200 
7,000 
4,100 
4,100 
3,500 
2,700 


6,210 
1^500 
37,700 
16,800 
11,700 
5,440 
4,660 
4,030 
8,440 


271,000 
1,010,000 
2,240,000 

Loao,ooo 

719,000 
324,000 
287,000 
240.000 
212,000 


The  period. 


6,330,000 


YELLOWSTONE  RIVER  AT  INTAKE,  MONT. 

Location. — ^At  the  Lower  YellowBtone  dlveraion  dam  at  Intake  in  NW.  \  sec.  36,  T. 
18  N.,  R.  56  £.,  18 miles  below  Glendive,  Mont 

Becords  available.— January  1, 1911,  to  December  31, 1913.  Records  were  obtained 
at  Glendive,  18  nules  above  by  tJie  War  Department  and  Department  of  Aigt- 
culture  from  1893  to  1903,  and  by  the  Geological  Survey  from  August  1, 1903,  to 
December  31,  1910. 

Oage. — ^A  chain  gage  on  the  north  abutment  of  the  dam.  The  gage  readings  show  th« 
depth  of  water  on  the  crest  of  the  dam. 

Winter  flow. — ^Affected  by  ice. 

The  dam. — ^The  dam,  a  rock-filled  timber-crib  structure  on  a  pile  foundation,  ms 
completed  January  29, 1910.  It  is  700  feet  long,  crosses  the  stream  at  right  ang^ 
to  the  current,  and  raises  the  low-water  level  of  the  river  about  4  feet.  The  dam 
is  specially  designed  to  resist  the  destructive  effects  of  ice  by  having  an  approach 
on  a  slope  of  3  to  1,  and  the  downstream  face  is  ogee-shaped  and  protected  by  a 
heavy  rock  apron. 

Divendons. — ^The  Lower  Yellowstone  canal,  which  diverts  water  to  irrigate  66,000 
acres  of  land,  has  its  head  works  at  the  north  abutment. 

Accuracy. — ^A  curve  showing  relation  of  gage  heights  at  Glendive  and  at  Lower 
Yellowstone  dam  was  constructed.  Using  this  curve  of  relation  and  dischaiy 
measurements  made  at  Glendive,  a  dischaige  curve  was  constructed  which  is 
applicable  to  the  gage  heights  of  Lower  Yellowstone  dam,  and  should  give  fiur 
results. 
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I>ai2y  gage  height,  in  feet,  of  YeUawstone  River  at  Intake,  Mont,,  for  19  IS. 


Day. 


Jan. 


Feb. 


Mar. 


Apr.    May.    June.    July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1. 

a. 

3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

25. 
27. 
». 
29. 
30. 
31. 


1.7 
2.1 
2.1 
2.0 
1.7 

1.5 
1.6 
1.4 
1.4 
1.8 
1.2 
1.2 
1.2 
1.2 
1.1 

1.1 
1.1 
1.1 
1.1 
1.2 

1.3 
1.4 
1.4 
1.4 
1.4 

1.5 
L5 
1.6 
1.6 
1.6 
1.6 


1.6 
1.6 
L6 
1.4 
L4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.6 
1.6 

2.1 
2.2 
3.2 
4.3 
5.0 

3.0 
3.8 
3.5 
3.0 
3.0 

2.6 
2.36 
2.3 


2.0 
1.7 
L6 
2.46 
2.4 

2.46 

8.3 

4.1 


3.1 
2.7 
2.6 
2.6 
2.4 

2.2 
2.2 


2.7 
9.1 


12.1 
12.5 
9.6 
7.2 
6.8 

6.6 
6.1 
4.9 
4.9 
4.8 

8.2 
2.9 
2.7 
2.6 
2.6 

2.6 
2.7 
2.9 
8.1 
3.0 

3.1 
3.2 
3.2 
3.2 
3.2 

3.1 
3.0 
2.7 
2.5 
2.4 


2.3 
2.7 
2.9 
8.1 
8.1 

2.9 
2.7 
2.6 
2.46 
2.3 

2.3 
2.9 
3.7 
4.3 
4.5 

4.1 
4.1 
3.8 
3.7 
3.8 

3.5 
3.5 
3.5 
3.5 
3.6 

3.5 
4.3 
5.3 
6.1 
6.9 
7.6 


7.5 
7.4 
7.5 
7.7 

7.7 

7.6 
7.8 
7.2 
7.1 
7.1 

7.3 
7.0 
6.9 
6.7 
6.9 

6.5 
6.6 
6.3 
5.9 
6.0 

6.9 
6.6 
6.3 
6.3 
6.1 

6.0 
6.1 
6.3 
6.1 
5.7 


6.6 
6.8 
6.8 
6.6 
6.6 

5.6 
6.4 
6.3 
6.1 
6.1 

6.0 
4.9 
4.7 
4.7 
4.4 

4.1 
3.9 
3.8 
3.7 
8.6 

8.3 
3.3 
3.3 
3.1 
3.0 

3.3 
3.5 
3.7 
4.1 
4.5 
4.6 


4.7 
4.9 
4.6 
4.3 
4.0 

3.9 
3.8 
3.8 
3.7 

8.8 

3.9 
3.9 
3.9 
3.5 
3.3 

3.3 
6.1 
5.1 
3.8 
8.1 

2.7 
2.6 
2.6 
2.4 
2.25 

2.2 
2.15 
2.0 
2.0 
2.0 
2.0 


2.0 
2.0 
2.0 
2.0 
2.0 

2.1 

2.15 

2.1 

2.0 

2.0 

L9 
1.86 
1.8 
1.8 
1.8 

2.2 

2.1 

2.1 

2.05 

2.0 

2.06 

2.1 

2.15 

2.2 

2.4 

2.4 
2.3 
2.2 
2.2 
2.1 


1.9 
1.9 
1.9 
1.8 
1.8 

1.96 
2.2 
2.8 
2.2 
2.2 

2.2 
2.2 
2.2 
2.15 
2.1 

2.0 
2.0 
1.9 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.7 
1.8 
1.8 
1.8 
1.8 
1.7 


1.8 
1.8 
1.8 
1.8 
1.75 

1.8 
1.8 
1.8 
1.7 
1.8 

1.7 
1.7 
1.7 
1.7 
1.8 

1.8 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.6 
1.6 
1.6 
1.6 
1.6 


1.6 
1.6 
1.6 
1.6 
L6 

1.6 
1.6 
1.6 
L5 
1.6 

1.6 
1.5 
1.5 
1.6 
1.6 

1.6 
1.5 
1.6 
1.5 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 


Note.— Oageliei^ts  have  been  increased  0.7  foot  for  error  in  gage  found  Apr.  21, 1914.    Discharge  relation 
beUeved  to  have  been  allected  by  ice  Feb.  16  to  28;  Mar.  1  to  U;  and  Mar.  23  to  Apr.  10. 

Daily  discharge,  in  second-feet,  of  Yellowstone  River  at  Intake,  Mont.,  for  191S. 


Day. 


Jan.     Feb. 


Mar.      Apr.      May.     June.     July.      Aug.     Sept     Oct.     Nov.    Dec 


2. 
3. 
4. 
S. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
13. 
19. 
20. 

21. 
22. 
23. 
34. 
25. 

28. 
27. 
23. 
29. 
30. 
31. 


6,240 
8,860 
8,360 
7.800 
6,240 

6,800 
6,300 
4,860 
4,860 
4,440 

4,040 
4,040 
4,040 
4,040 
8,660 

3,660 
8,660 
8,660 
8,660 
4,040 

4,440 
4,860 
4,860 
4,860 
4,860 

6,300 
5,300 
5,300 
5,760 
5,760 
5,760 


6,300 
5,300 
5,300 
4,860 
4,860 

4,860 
4,860 
4,860 
4,860 
4,860 

4,860 
4,860 
4,860 
5,300 
5,760 


15,200 
12,200 
11,500 
10,800 
10,200 

9,240 
8,940 


16,000 
13,600 
12,200 
11,500 
11,500 

11,500 
12,200 
13,600 
15,200 
14,400 

15,200 
16,000 
16,000 
16,000 
16,000 

15,200 
14,400 
12,200 
10,800 
10,200 


9,540 
12,200 
13.600 
15,200 
15,200 

13,600 
12,200 
11,500 
10,500 
9v540 

9,540 
13,600 
20,400 
26,400 
28,600 

24,400 
24,400 
21,400 
20,400 
21,400 

18,600 
18,600 
18,600 
18,600 
18,600 

18,600 
26,400 
88,100 
49,400 
61,400 
70,600 


70,600 
69,100 
70,600 
73.800 
73,800 

70,600 
07,600 
66,000 
64,400 
64,400 

67,600 
62,900 
61,400 
58,200 
61,400 

55,200 
56,800 
52,200 
46,400 
47,900 

61,400 
66,800 
52,200 
52,200 
49,400 

47,900 
49,400 
52,200 
40,400 
43,600 


42,200 
45,000 
45,000 
42,200 
42,200 

40,800 
30,400 
88,100 
85,600 
35,600 

84,300 
33,100 
30,800 
30,800 
27,500 

24,400 
22,400 
21,400 
20,400 
18,600 

16,800 
16,800 
16,800 
15,200 
14,400 

16,800 
18,600 
20,400 
24,400 
28,600 
29,600 


30,800 
33,100 
20,600 
26,400 
23,400 

22,400 
21,400 
21.400 
20,400 
21,400 

22,400 
22,400 
22,400 
18,600 
16,800 

16,800 
35,600 
35,600 
21,400 
15,200 

12,200 
11,500 
10,800 
10,200 
9,240 

8,940 
8,650 
8,080 
7,800 
7,800 
7,800 


7,800 
7,800 
7,800 
7,800 
7,800 

8,360 
8,650 
8,360 
7,800 
7,800 

7,260 
7,000 
6,740 
6,740 
6,740 

8,040 
8,360 
8,360 
8,080 
7,800 

8,060 
8,360 
8,650 
8,940 
10,200 

10,200 
9,540 
8,940 
8,940 
8,360 


7,260 
7,260 
7,260 
6,740 
6,740 

7,530 
8,940 
9,640 
8,040 
8,940 

8,940 
8,940 
8,940 
8,650 
8,360 

7,800 
7,800 
7,260 
6,740 
6,740 

6,740 
6,740 
6,740 
6,740 
6,740 
6,240 
6,740 
6,740 
6,740 
6,740 
6,240 


6,740 
6,740 
6,740 
6,740 
6,490 

6,740 
6,740 
6,740 
6,240 
6,740 

6,240 
6,240 
6,240 
6,240 
6,740 

6,740 
6,240 
6,240 
6,240 
6,240 

6,240 
6,240 
6,240 
6,240 
6,240 

5,760 
5,760 
5,760 
5,700 
5,760 


6,760 
5,760 
5.760 
5,760 
5,760 

5,300 
5,300 
5,300 
5,300 
5,300 

6,300 
5,300 
5,300 
5,300 
5,300 

5,300 
6,300 
6,300 
6,300 
5,300 

5,300 
5,300 
5,300 
5,300 
5,300 

6,300 
6,300 
6,300 
6,300 
5,300 
5,300 


Non.->Diseharg8  determined  from  a  rating  curve  which  is  believed  to  be  fairly  well  defined  and  which 
^obtained  by  a  curve  of  gage  height  relation  fh>m  the  rating  curve  for  the  old  station  at  Olendive.  Mean 
Jn^iarge  estimated  as  follows:  FebTlO  to  28  at  4,000  second-feet;  Mar.  1  to  15  at  6fl00  sooond-fBet;  Mar.  23 
»  31  at  15,000  second-feet;  Apr.  1  to  10  at  25,000  second-feet. 

Attention  is  called  to  the  probability  that  the  daily  discharges  publishod  in  Water-Supply  Paper  326  for 
^^her  to  December,  1912,  may  be  considerably  in  error  because  ot  the  gage  error  found  on  Apr.  21, 1914. 
^ydrograph  comparisons  indicate  that  this  error  probably  existed  after  Oct.  18, 1912. 
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Monthly  di$charge  of  YellowiUme  River  at  Intakey  Mont.  ^  for  19 IS. 


Month. 


Dtoefaarge  in  BsooDd^eet. 


MaxJnmnL    Mfr*fnwnii.      Mesn. 


Ran-ofl 
(total  in 
t). 


ney. 


Jannary 

February... 
March 

i&t:::::: 

June 

July 

August 

September.. 
October.... 
November. . 
December.. 


8,360 


3,660 


70,600 
73,800 
46,000 
35,600 
10,200 
0,540 
6,740 
6,760 


10,300 
0,640 
43,600 
14,400 
7,800 
6,740 
•  6,240 
5,700 
5,300 


5,070 

4,560 

0,780 

17,500 

23,300 

50,200 

28,700 

18,700 

8,210 

7,500 

6,340 

5,370 


313,  on 

263,000 

601,000 

1,010,060 

1,370,000 

3,520,000 

1,760,000 

1,150,000 

480,000 

461,000 

377,000 

330,000 


The  year. 


73,800 


8,660 


16,100 


11,700,0 


BIO  TIMBER  CREEK   NEAR  BIO  TIMBER,   MONT. 

Location. — ^At  Webb's  ranch,  about  9  milee  northweet  of  Big  Timber,  M<»it 

BecordB  ayailable.— April  13,  1912,  to  December  31,  1913.  Stations  were  main- 
tained on  the  North  and  South  forks  of  Big  Timber  Greek  May  6, 1907,  to  Decem- 
ber 31,  1911. 

Drainage  area.— Not  measured. 

Oage. — Chain  gage  on  left  bank. 

Oontrol. — Shifts  during  high  water. 

Discharge  xneaaorexnents. — ^Made  by  wading  at  aU  stages.  Above  the  gage  ai« 
several  channels  which  may  be  measured  separately  at  high  stages. 

Winter  flow. — ^Affected  by  ice. 

Diversions. — ^Much  water  is  diverted  for  irrigation  above  the  station. 

Aoouraoy. — Conditions  for  obtaining  accurate  discharge  data  good. 

Discharge  measurements  of  Big  Timber  Creek  near  Big  Timber ,  Mont.^  in  19 tS. 


Date. 

he^t. 

Dis- 
charge. 

Date. 

IMJ^ 

Dis- 
chaig*. 

Apr.  26 
May  28 
June  25 

R.R.Randell 

Ftct. 
2.04 
3.34 
3.06 

ate.  ft- 

44 

405 
185 

Aug.  22 
Oct.     2 

C.  S.  HeideL 

Fett. 
2.53 
2.45 

^% 

do 

do 

J.M.Ray 

96 
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Daily  gage  height^  in  feet,  of  Big  Timber  Creek  near  Big  Timber  y  Mont.,  for  191S, 
[LflsUe  E.  Webb,  observer.] 


D*y. 

Apr, 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.12 

2.15 

2.2 

2.1 

2.15 

2.0 
2.0 
2.0 
2.25 
2.82 

2.0 
2.32 
2.45 
2.45 
2.55 

2.6 
2.4 
2.3 
2.3 
2.32 

2.3 

2.25 

2.4 

2.52 

2.0 

8.35 

3.5 

.3.4 

3.5 

3.1 

3.1 

3.25 

3.35 

3.2 

3.1 

3.1 

8.2 

2.86 

3.2 

3.2 

3.25 

4.4 

3.75 

8.0 

3.7 

3.6 

3.55 

3.5 

3.4 

3.45 

3.4 

3.3 
3.2 
3.2 
3.1 
3.1 

3.06 

3.8 

3.4 

3.3 

8.2 

3.1 

3.06 

8.0 

*"3.'6*' 

3.0 

3.1 

3.06 

2.05 

2.06 

2.0 

2.0 

2.0 

2.75 

2.65 

2.6 
2.6 
2.6 
2.7 
2.7 

2.7 

2.75 

3.1 

2.95 

2.8 

2.9 

2.95 

2.75 

2.7 

2.8 

2.72 

2.65 
2.66 
2.6 
2.6 
2.6 

2.6 
2.6 
2.55 
2.55 
2.55 

2.5 
2.5 
2.5 
2.5 
2.5 

2.6 

2.48 

2.45 

2.48 

2.48 

2.48 

2.48 

2.5 

2.5 

2.5 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

2.48 

2.45 

2.45 

2.5 

2.55 

2.48 

*  "is" 

2.48 
2.42 

2.42 

2.42 

2.42 

2.4 

2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.42 
2.42 
2.42 
2.42 
2.45 

2.55 
2.48 
2.48 
2.45 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.50 
2.48 
2.48 
2.48 
2.48 

2.58 
2.55 
2.55 
2.55 
2.55 

2.62 
2.55 
2.55 
2.56 
2.52 
2.50 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.6 

2.50 
2.48 
2.48 
2.48 
2.48 

2.45 
2.45 
2.45 
2.45 
2.46 

2.45 
2.45 
2.42 
2.42 
2.42 

2.42 

2.4 

2.4 

2.4 

2.4 

2.40 

2 

1.8 
2.1 
2.0 
2.2 

2.4 
2.2 
2.3 
2.3 
1.0 

2.1 
1.0 
2.3 
2.2 
2.1 

2.3 
2.1 
2.1 
2.2 
2.1 

2.1 
1.8 
2.2 
2.0 
2.0 

2.1 

2.15 

2.15 

2.2 

2.2 

2.42 

3 

2  40 

4 

2.38 

5 

2.38 

6 

2.38 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

IS 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1 

IhHy  discharge,  in  second-feet,  of  Big  Timber  Creek  near  Big  Timber,  Mont,  for  19  IS. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

20 
21 
49 
38 
62 

96 
62 

78 
78 
28 

49 
28 
78 
62 
49 

78 
49 
49 
62 
49 

49 
21 
62 
38 
38 

49 
56 
56 
62 
62 

62 
56 
62 
49 
56 

38 
38 
38 
70 
82 

142 
82 
107 
107 
130 

142 
96 

78 
78 
82 

78 
70 
96 
123 
232 

401 
466 
422 
466 
802 
302 

360 
401 
340 
302 
302 

340 
249 
340 
340 
360 

882 

576 
502 
537 
484 

454 

424 
874 

387 
358 

310 
264 
256 
211 
204 

186 
484 
318 
279 
241 

204 
186 
168 
168 
168 

168 
204 
186 
152 
152 

137 
137 
137 
94 

68 

56 
56 
56 
80 
80 

80 
94 
204 
152 
106 

137 
152 
94 
80 
106 
86 

68 
68 
56 
56 
56 

56 
56 
46 
46 
46 

36 
36 
36 
36 
36 

36 

g 

33 
33 

33 
33 
36 
36 
36 

36 
36 
36 
36 
36 
36 

33 
28 
28 
36 
46 

33 
83 
33 
33 
33 

33 
33 
36 
36 
36 

36 
36 
36 
33 
24 

24 
24 
24 
21 
21 

21 
21 

21 
21 
21 

24 
24 
24 
24 
28 

46 
33 
33 
28 
36 

36 
36 
36 
36 
36 

36 
33 
33 
33 
33 

62 
46 
46 
46 
46 

40 
46 
46 
46 
40 
36 

36 
36 
36 
36 
36 

36 
36 
36 
36 
36 

36 
33 
33 
33 
33 

28 
28 
28 
*  28 
28 

28 
28 
24 
24 
24 

24 
21 
21 
21 
21 

21 

2 

24 

3 

21 

4 

19 

5 

19 

6 

19 

7 

g 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 '...'." 

19 

» 

21 

23 

23 '..".'.'.'.." 

24 

25 ;.;;:;;;.;  *";*' 

26 

27 

28 :...* :;" 

» 

30 "...;!!!;.*;***!*: 

31 

Non.~Dtacharge  detennined  as  follows:  Apr.  2  to  June  10  fh)xn  a  fairiy  weltdefined  rating  curve:  Juno 
jj;:85,  by  indirect  metbod  for  sbifting  obannets;  June  26  to  Deo.  6,  from  a  rating  curve  fairly  well  defined 
ntween  6  and  320  eeoond-iset  and  poorly  defined  at  bigber  stages.  Discharge  estimated  Apr.  1  and  inter- 
pouted  July  4  and  Sept.  7-17.  -*        --©      _  e 
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Monthly  discharge  of  Big  Timber  Creek  near  Big  Timher,  Mont.,  for  191S. 


Month. 


Di80harg»  in  8eo(nid4Bet 


if^xjimim.  ICinimnin.     Ifflnn 


Rim-Qfl 
(total  In 

acre-lB0t). 


Am- 


^:::::::::: 

June 

July 

August 

September.... 

October 

November 

December  l-4i. 


ao4 

08 
46 


20 
38 
186 
56 
28 
21 
24 
21 
19 


52.6 
147 
360 

127 
41.5 
20.8 
36.7 
30.1 
20.5 


The  period. 


3,130 

23,0I» 
7,S10 
2,560 
1,770 
3200 
1790 
214 


50,000 


BOULDEB  BUTEB  XEAB  CONTACT,  MONT. 

Location.— In  the  S£.  i  sec.  14,  T.  3  S.,  R.  12  £.,  at  much  of  G.  W.  Baker,  about  S 

miles  above  McLeod  poet  office,  4  milee  from  Contact,  Mont,  and  2}  miles  belov 

the  Boulder  Falls. 
Beoords  available.— May  1, 1910,  to  December  31,  1913. 
Drainage  area. — 234  square  miles. 
Gage. — Staff,  fastened  to  left  abutment  of  private  wagon  bridge  near  the  raBcb 

buildings. 
Oontrol.— Rocky;  shifting  sli^tly. 
Discharge  measorenienta. — ^Made  from  bridge  or  by  wading  just  above  &e  loot^ 

bridge,  which  is  about  400  yards  above  the  gage. 
Winter  flow.— Affected  by  ice. 
Accuracy. — Results  good. 

Discharge  measuremenU  of  Boulder  River  near  Contactf  Mont.,  in  1913. 


Date. 

Hydrographer. 

A 

Mar.  21 

W,  k    T^tiph 

Fed. 
>2.4 
»3.03 
6.08 
3.05 

n 

Apr.  28 
May  29 

R.  R.  Randell 

s 

do 

%m 

Aug.  25 

C.  8.  Heidel 

m 

«  Ice  present. 

^  Hydrographer  notes  that  a  fence  acroas  the  stream  btiow  the  gage  may  have  caused  backwater  st  tu 
time  of  this  measurement,  but  apparently  the  effect  was  very  slight. 
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Daily  gage  height,  infeet,  o/BtnUder  River  near  Contact^  M(mi.,far  1913, 
[O.  W.  Baker,  observer.] 


11.. 
12., 
13.. 
14.. 
15., 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1.. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19., 

ao.. 

21.. 
22.. 
23.. 


26.. 

27.. 
28.. 
29.. 
30.. 
31.. 


Day. 


Apr.      "ilAy.     Jtme.     July.      Aug.      Sept.      Oct.       Nov. 


3.1 

3.15 

3.2 

3.2 

3.25 


3.15 
2.85 
2.75 
2.75 
2.0 

2.75 
2.75 
2.85 
2.05 
3.2 

4.05 
4.05 
3.8 
3.75 
3.6 

3.45 
8.36 
3.35 
3.25 
3.4 

3.35 
3.45 
3.55 
3.75 
4.0 

4.3 
6.1 
6.9 
6.0 
7.4 
6.7 


ft.8 
6.6 
6.6 
6.6 
7.3 

7.2 
6.5 
6.4 
6.3 
6.2 

6.3 
5.9 
5.0 
5.0 
6.1 

6.0 
5.8 
5.8 
5.0 
5.8 

5.6 
5.7 
5.6 
5.6 
6.4 

6.3 
5.2 
5.1 
6.0 
4.0 


4.8 
4.8 
4.8 
4.7 
4.6 

4.6 
4.5 
4.6 
4.4 

4.7 

4.5 
4.5 
4.3 
4.0 
3.8 

3.8 
3.66 
8.66 
3.55 
3.55 

3.6 

3.6 

3.75 

3.8 

3.8 

3.7 

3.7 

3.65 

3.66 

3.7 

3.7 


3.7 

8.65 

3.7 

3.7 

3.75 

3.65 
4.2 
3.0 
3.9 
3.8 

3.75 
3.75 
3.65 
3.65 
3.55 

3.55 
3.56 
3.55 
3.45 
3.45 

3.35 
8.25 
3.25 
3.15 
3.15 

3.15 
3.05 
3.05 
3.15 
3.15 


3.05 
3.06 
2.95 
2.05 
2.85 

2.85 
2.75 
2.75 
2.66 
2.66 

2.65 
2.55 
2.56 
2.55 
2.55 

2.45 
2.45 
2.45 
2.45 
2.45 

2.45 

2.5 

2.5 

2.45 

2.45 

2.45 

2.45 

2.6 

2.5 

2.55 


2.55 
2.56 
2.55 
2.55 
2.55 

2.6 
2.6 
2.66 
2.66 
2.65 

2.66 
2.66 
2.65 
2.6 
2.6 

2.55 
2.55 
2.55 
2.55 
2.65 

2.66 
2.65 
2.55 
2.55 
2.55 

2.55 
2.66 
2.66 
2.65 
2.65 
2.6 


2.55 

2.55 

2.55 

2.5 

2.5 

2.45 
2.45 
2.45 
2.45 
2.45 

2.4 
2.4 
2.4 
2.4 
2.4 

2.35 
2.35 
2.35 
2.35 
2.3 

2.3 
2.3 
2.3 
2.25 
2.26 

2.25 
2.25 
2.25 
2.25 
2.25 


Daily  discharge,  in  second-feet,  of  Boulder  River  near  Contact,  Mont,,  for  1913. 


Day. 


Apr.      May.      June.     July.      Aug.      Sept.      Oct.      Nov. 


300 
325 
350 
350 
375 


325 
200 
165 
166 
220 

166 
165 
200 
240 
350 

880 
860 
695 
662 
570 
482 
428 
428 
375 
456 

428 
482 
540 
662 
825 

1,040 
2,530 
3,250 
3.250 
3,700 
3,070 


3,160 
2,980 
2,980 
2,980 
3,610 

3,520 
2,890 
2,800 
2,710 
2,620 

2.620 
2,350 
2,350 
2,350 
2,530 

2,440 
2,260 
2,260 
2,350 
2,260 

2,080 
2,170 
2,080 
2,080 
1,920 

1.830 
1,750 
1,670 
1,590 
1,510 


1,430 
1,430 
1,430 
l,35o 
1,270 

1,270 
1,190 
1,270 
1,110 
1,350 

1,190 

1,190 

1,040 

830 

705 

706 
615 
615 
558 
558 

585 
585 
675 
705 
706 

645 
645 
615 
615 
645 
645 


645 
615 
645 
645 
675 

615 
965 
765 
765 
705 


450 
400 
400 
352 
362 

352 
308 
308 
362 
352 
330 


306 
308 
265 
265 
228 

228 
195 
195 
166 
165 


675 

166 

675 

138 

615 

138 

615 

138 

558 

138 

558 

112 

558 

112 

558 

112 

502 

112 

502 

112 

112 
125 
125 
112 
112 

112 
112 
125 
125 
138 


138 
138 
138 
138 
138 

150 
150 
165 
165 
165 

166 
165 
165 
150 
150 

138 
138 
138 
138 
165 

165 
165 
138 
138 
138 

138 
165 
165 
165 
165 
150 


138 
138 
138 
125 
125 

112 
112 
112 
112 
112 

100 
100 
100 
100 
100 

90 
90 
90 
90 
80 

80 
80 
80 
70 
70 

70 
70 
70 
70 
70 


Note.— Discharge  determined  as  follows:  Apr.  26  to  May  25,  from  a  rating  curve  fairlv  well  defined; 
Uay  26  to  Nov.  30,  Crom  a  rating  curve  fairly  well  defined  above  300  seoond-feet  and  poorly  defined  at  lower 
it  ages. 
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SUBFACE  WATER  SUPPLY,  1913,  PABT  VI. 

HonUdy  discharge  of  Boulder  River  near  Contact,  Mont.,  for  191S, 
[Drainage  araa,  234  square  mflea.) 


Discharge  in  8ec»iid4eet. 

RmKkfl. 

ICoAth. 

Maxlmam. 

Ulnlmntn^ 

Mean. 

Per 
square 
mile. 

Depth  in 

indies  on 

drainage 

area. 

Total  in 
acre4eet. 

AaD> 
racy. 

AmU  26-30 

375 

3,700 

8,610 

1,430 

965 

308 

166 

138 

800 

165 
1,510 
558 
306 
112 
138 
70 

810 
806 
2,420 
900 
542 
160 
151 
96.5 

1.45 

3.83 

10.3 

3.88 

2.32 

.684 

.645 

.412 

a27 

4.42 

1L49 

4-47 

2.68 

.76 

.74 

.46 

8,370 

65,100 

144,000 

65,900 

33,300 

9,520 

0.280 

5,740 

B 

lS5^.^;..::::::::::::::. 

B 

June 

B 

July                     

B 

August 

B 

September. 

r 

October 

C 

NoTember. 

C 

The  period 

316,000 

BOULDER  RIVER  NEAR  MCLEOD,   MONT. 

Location. — ^At  the  bridge  at  Loosby's  ranch,  17  miles  southwest  of  Big  Timber  and 

half  a  mile  below  McLeod. 
BeoordB  available. — April  17,  1912,  to  December  31,  1913.    Previous  records  were 

obtained  on  Boulder  River  near  Contact  and  on  East  Boulder  and  West  Boulder. 
Drainage  area. — Not  measured. 

Oage. — Sta£f  spiked  to  lower  side  of  middle  pier  of  bridge. 
GhanneL — Probably  permanent. 

Discharge  measurements. — ^Made  from  the  bridge  at  the  gage. 
Winter  flow. — Affected  by  ice. 

Diversions. — Water  is  diverted  from  the  principal  tributaries  for  irrigation. 
Accuracy. — Conditions  for  obtaining  accurate  discharge  data  good. 

Discharge  measurements  of  Boulder  River  near  McLeod,  Mont.,  in  1913. 


Date. 

Hydrogn^hflT. 

h^t. 

Dis- 
charge. 

Data. 

HydrogiaphflT. 

h^U 

Dii- 
oh*ig*. 

Mar.  22) 

W,  A.T^nih 

Feet. 

a4.41 
4.31 
7.00 

472 
3,650 

June  26 
Aug.  24 

R.  R,  R^TldfJI 

FeeL 
6.06 
4.30 

8ee.-fL 
3,000 

Apr.  29 
Say  30 

R.R.  RandeU 

C.  8.  HeideL 

59 

do 

a  Ice  present. 
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DaStfi  gage  height,  in  feet,  of  Boulder  River  near  MeLeod,  Mont.,  for  191S. 
[S.  H.  Nicholson,  obeenrer.] 


D»y. 


May.     Juno.     July.      Aug.      Sept.      Oct. 


Nov. 


1 

a 

3 

4 
5 

6 
7 
8 
9 
10. 

13. 
13. 
U, 
U. 

M. 

17, 
18. 
19. 
». 

21. 

a. 

8. 
M. 
X. 

96. 
17. 
8. 
». 
30. 
31. 


4.15 
4.15 
4.15 
4.05 
4.05 

4.06 
4.15 
4.45 
4.96 
5.25 

5.35 
5.5 
5.15 
5.06 
5.05 

4.96 
4.75 
4.75 
4.65 
4.65 

4.65 
4.75 
4.95 
5.8 
6.0 

6.8 
7.2 
7.4 
7.5 
7.1 
7.4 


7.4 
7.4 
7.5 
7.3 
7.4 

7.4 
7.6 
7.3 
7.3 

7.0 

7.0 
7.3 
7.3 
7.1 
7.2 

6.0 
7.0 
6.9 
6.9 
6.8 

6.7 
6.7 
6.5 
6.3 
6.4 

6.2 
6.2 
6.1 
6.3 
6.1 


6.2 
6.1 
6.2 
6.2 
6.2 

6.3 
6.3 
6.4 
6.2 
6.1 

6.0 
5.9 
5.9 
5.6 
5.4 

5.4 
5.3 
5.3 
5.2 
5.2 

5.3 
5.2 
5.1 
5.1 
5.2 

5.2 
5.4 
6.2 
5.1 
6.1 
5.7 


5.6 
5.4 
5.2 
5.2 
5.2 

5.1 
5.0 
5.0 
5.6 
5.5 

5.2 
5.1 
5.0 
5.0 
4.9 

4.8 
4.8 
4.7 
4.6 
4.5 

4.5 
4.5 
4.4 
4.4 

4.3 

4.3 
4.3 
4.3 
4.3 
4.5 
4.6 


4.4 

4.3 
4.2 
4.2 

4.1 

4.1 
4.1 
4.1 
4.1 
4.1 

4.1 
4.1 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.1 
4.1 
4.1 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 


4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.1 
4.1 
4.1 
4.1 
4.1 


4.1 
4.1 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.1 
4.1 
4.0 
4.0 
3.9 


3.9 
3.9 
8.9 
3.9 
3.9 

3.9 
3.9 
3.9 

3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.7 
3.7 
3,7 

3.7 
3.7 
3.7 
3.7 
3.7 


Daily  dischargCy  in  $eeond-/eet,  of  Boulder  River  near  McLeod^  Mont,  ^  for  1913, 


D»y. 


May. 

June. 

July. 

Aug. 

Sn)t. 

Oct. 

400 

4,420 

2,210 

1,500 

600 

410 

400 

4,420 

2,070 

1.300 

550 

410 

400 

4,660 

2,210 

1,130 

500 

410 

360 

4,200 

2,210 

1,130 

500 

410 

360 

4,420 

2,210 

1,130 

460 

410 

360 

4,420 

2,350 

1,060 

450 

410 

400 

4,880 

2,350 

970 

450 

410 

545 

4,200 

2,500 

970 

450 

410 

820 

4,200 

2,210 

1,500 

450 

410 

1,020 

3,550 

2,070 

1,400 

460 

410 

1,100 

3,550 

1,940 

1,130 

450 

450 

^»^ 

4,200 

1,820 

1,060 

460 

450 

965 

4,200 

1,820 

970 

410 

450 

885 

3,760 

1,400 

970 

410 

450 

885 

3,960 

1,300 

900 

410 

450 

820 

3,350 

1,300 

835 

410 

450 

700 

3.550 

1,210 

835 

410 

450 

700 

3,350 

1,210 

770 

410 

450 

645 

3,350 

1,130 

710 

410 

410 

645 

3,160 

1,130 

655 

410 

410 

645 

2,980 

1,210 

^ 

410 

410 

700 

2,980 

1,130 

450 

410 

820 

2,660 

1,060 

600 

450 

410 

1,480 

2,350 

1,050 

600 

460 

410 

1,660 

2,500 

1,130 

550 

410 

410 

2,960 

2,210 

1,130 

550 

410 

410 

3,800 

2,210 

1,300 

550 

410 

450 

4,350 

2,070 

1,130 

550 

410 

450 

4,660 

2,350 

1,060 

550 

410 

410 

3,760 

2,070 

2,070 

655 

410 

410 

4,420 

1,600 

710 

370 

Nov. 


1. 
2. 
8. 
4. 
5. 

6. 
7, 
8. 
9. 
U. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
8. 
24. 
8. 

» 
27. 
8. 
8 
30 
31 


370 
370 
370 
370 
370 

370 
370 
370 
330 
330 

330 
330 
330 
330 
330 

330 
330 
330 
330 
330 

330 
330 
290 
200 
290 

200 
290 
200 
290 
290 


Noiiw— DiBoham  d«t«niiliied  as  follows:  May  1-25,  from  a  fairiy  wdl-deflued  rating  ctirve;  May  26-29, 
by  Indireet  mcthoa  tor  shiftjpgfihannris;  May  30  to  Nov.  30,  fhmi  a  fairly  wsU-deflnsd  rating  curve.  Dis* 
cbarge  lntcfpolat«d  Oct.  16. 
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Monthly  discharge  of  Boulder  River  near  MeLeod,  Mont,,  for  191S. 


Month. 

DisdiaiSB  in  8ecQod4wt. 

Rim-Off 
(total  in 
■crMMt). 

Aeos- 

««tanm. 

ICinimtan. 

Maan. 

ney. 

M»y,                

4,060 

4,880 

2,600 

1,600 

000 

450 

370 

aoo 

2,070 
1,060 
650 
410 
370 
390 

1,380 
3,470 

442 
423 
330 

84,800 
206,000 
100,000 
54,000 
26,900 
26,900 
19,000 

J  tU16 

July 

August    

8eptflfnb«r 

Octob«r : 

NovemlMr - - 

B. 

TheDflrkxl 

517,000 

WEST  FORK  OF  BOULDER   RIVER  AT  McLEOD,   MONT. 

Location.— In  the  S£.  \  sec.  16,  T.  2  S.,  R.  13  £.,  at  Koozer's  private  bridge,  200 
yards  upstream  from  highway  bridge  at  McLeod  post  office. 

Beoords  ayailable.— May  4,  1907,  to  December  31,  1913. 

Drainage  area. — 137  square  miles. 

Oage. — Staff,  fostened  to  piling  of  bridge  near  right  bank. 

Oontrol. — Composed  of  bowldeis;  rough  but  practically  permanent 

Difloharge  measurements. — Made  from  bridge  or  by  wading. 

Winter  flow.— Affected  by  ice. 

Diversions. — Water  to  irrigate  about  800  acres  of  land  is  diverted  above  statkn.  A 
Carey  Act  projectreclaiming  12,000  to  15,000  acres  is  now  imder  investigatioD; 
the  water  is  to  be  diverted  from  the  West  Fork  about  12  miles  above  the  stftt&ofi. 

Accuracy. — Open-water  records  good. 

Dieeharge  meaettrements  of  West  Fork  of  Boulder  River  at  McLeod^  Monl.y  in  191S. 


Date. 

Hydrognpher. 

hei^. 

Db- 
diATge. 

Rate. 

H7drogn4>ter. 

tS!&. 

Mar.  21 

W.  A.  lATnb 

Fed. 

a  3. 06 
2.04 
3.51 

Sec-ft. 
41 
157 
906 

JoiM  2S 
Aug.  24 

R.R.  Randell 

FuL 
2.75 
1.75 

^^ 

Apr.  29 
May  29 

R.  R.  Randell 

C.  8.  Heidel 

W 

do 

a  Ice  present 
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Dmfy  gage  hdgJU,  in  feet,  of  West  Fork  of  Boulder  River  at  MeLeod,  Mont,,  for  19  IS, 

(C.  G.  Nicbolson,  obflerver.l 


Day. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

Oct 

Nov. 

1 

1.0 
1.8 
1.9 
1.8 
1.9 

1.8 
1.9 
2.5 
2.6 
2.7 

2.6 
2.6 
2.5 
2.4 
2.4 

2.3 
2.3 
2.4 
2.3 
2.3 

2.4 
2.5 
2.9 
3.1 
3.2 

3.9 
4.1 
4.2 
4.1 
3.9 
4.0 

3.5 
3.6 
3.6 
3.6 
3.5 

3.5 
3.7 
8.7 
3.5 
3.6 

3.6 
3.5 
3.6 
3.4 
3.5 

3.3 
3.4 
3.4 
3.3 
3.3 

3.2 
3.0 
3.0 
3.1 
2.9 

2.75 

2.7 

2.6 

2.7 

2.7 

2.9 
3.0 
2.8 
2.8 
2.8 

2.9 
2.9 
2.9 
2.8 
2.8 

2.7 
2.6 
2.5 
2.5 
2.4 

2.3 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.3 
2.2 
2.1 
3.0 
2.6 

2.4 
2.2 
2.2 
2.3 
2.3 

2.2 
2.2 
2.2 
2.6 
2.3 

2.2 
2.2 
2.1 
2.1 
2.0 

1.9 
1.9 
1.9 
1.9 
1.8 

1.8 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.9 
1.9 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 

2.                       

3 

4        

5 

6 

7 

8 

9 

10 

11 

12 

13     .                    

1.8 
1.8 
1.8 

1.8 
2.0 
2.0 
1.8 
1.8 

2.0 
2.0 
2.2 
2.2 
2.1 

2.1 
2.0 
1.9 
2.1 
2.0 

14 

15.    .             

Mi.  ,.             

17 

18 

19                               

ao 

a 

22                

23 

24 

25 

26                     

27 

28                 

» 

30 

31 

BaHy  diecharge,  in  »eeond-feet,  of  West  Fork  of  Boulder  River  at  McLeod,  Mont.,  for  191S 


Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

1 

130 
105 
130 
106 
130 

106 
130 
330 
375 
425 

375 
330 
230 
286 
286 

246 
245 
286 
246 
246 

286 
330 
686 
666 

720 

1,200 
1,340 
1,420 
1,340 
1,200 
1,270 

920 
990 
990 
990 
920 

920 

1,060 

1,060 

920 

990 

990 
920 
990 
850 
920 

785 
850 
850 
786 
786 

720 
605 
605 
666 

535 

452 
426 
376 
426 
425 

535 
695 
480 
480 
480 

535 
535 
535 
480 
480 

426 
376 
330 
330 
286 

246 
210 
210 
210 
210 

210 
210 
210 
210 
210 

210 
245 
210 
180 
695 
375 

286 
210 
210 
245 
245 

210 
210 
210 
875 
245 

210 
210 
180 
180 
166 

130 
130 
130 
130 
106 

106 
86 
86 
86 
86 

86 
86 
86 
85 
130 
130 

105 
106 
106 
85 
86 

86 
86 
86 
86 
70 

70 
70 
70 
70 
70 

70 
70 
70 
70 
70 

70 
85 
86 
86 
85 

85 
85 
85 
86 
86 

85 
85 
85 
85 
86 

86 
85 
85 
86 
85 

105 
105 
105 
105 
106 

106 
106 
105 
86 

85 

86 

86 
86 
86 
86 

86 

85 
86 
86 
86 
86 

86 

2 

86 

3 

85 

4 

85 

5 

86 

6 

85 

7 

85 

8 

86 

9.                     

86 

10 

86 

11 

85 

12  .                  

70 

13 

105 
105 
105 

106 
156 
155 
105 
105 

165 
155 
210 
210 
180 

180 
156 
180 
180 
155 

70 

14..                  

70 

15 

70 

U 

70 

17 

70 

18 

70 

19 

70 

20 

70 

21 

70 

22 

70 

23 

70 

34 

70 

25 

70 

26 

70 

27 

70 

28 

70 

29 

70 

30 

70 

31 

NoTx. — Discbarge  determined  from  a  welMcflned  rating  carve. 
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Monthly  dUcharge  of  West  Fork  of  Boulder  River  at  McLeod,  Mont.  Jar  1913. 


Month. 

Dtooharge  in  8eooDd4Mt. 

(total  iB 
ac9«4Mt). 

AeeB> 

M«d«om. 

Minhnum. 

Mean. 

ney. 

Aprilia-ao 

210 
1,420 

i,oeo 

505 
875 
105 
105 
85 

105 
105 
375 
180 
85 
70 
85 
70 

147 
488 

790 

8« 

153 
81.0 
00.2 
75.5 

5,  SO 

90,000 

47,000 

21,500 

10,000 

4,830 

5560 

4,410 

A 

May - 

JOn^.  ,,rrrrr r-rrr »-rT .,-^--^ ,- 

B. 
A 

July 

A 

August ^   ,   ,   ,    ,   ,^^-   ,,   ,   ,^rrr   .-r,r--rr-r , r 

A 

8epteinb«r 

A, 

October 

A. 

Nombcr 

A. 

The  period 

120.000 

NoTB.— Aooimoy  for  May  reduced  beoanaehydrographer  didnot  cfaedc  obeerver'sgeeereadtoslor  May  B. 
8WEETOBASS   CBEEK   BELOW  MELVILLE,   MONT. 

Location. — At  McAllister's  ranch,  just  above  head  of  the  canal  owned  by  the  Gbs 
Lindsay  Land  Co. 

BecordB  available.— May  4,  1907  (at  Adam's  ranch  site),  to  April  1,  1909;  new  site 
April  1, 1909,  to  December  31,  1913. 

Drainage  area. — ^137  square  miles  (meafi(tired  on  topographic  sheets). 

Gage. — Staff  on  left  bank  near  observer's  house. 

Oontrol. — Bed  composed  of  clean  gravel;  shifting. 

Discharge  meaaorements.— Made  by  wading. 

Winter  flow.— Affected  by  ice. 

Diyersiona  and  storage.— Many  diversions  made  from  this  slieam.  All  the  low- 
water  flow  is  appropriated,  550  second-feet  being  held  by  adjudicated  rights.  T%e 
Glass-Lindsay  canal  will  carry  575  second-feet  and  irrigate  30,000  acres;  the  canal 
wiU  divert  water  into  two  storage  reeervoiis,  with  capacities  of  12,000  and  6,000 
feet,  respectively,  which  will  be  filled  from  the  spring  run-off. 

Accuracy. — Records  good. 

Discharge  measurements  ofSweetgrass  Creek  below  MdvUle^  Mont.,  in  191S. 


Date. 

Hydrographer. 

b2^u 

Dil- 
cfaKce. 

Apr.  25 
May  27 

R.  R.  RandeU 

FteL 
0.08 
2.74 
2.30 
1.20 

•^t 

do 

m 

June  24 

do 

m 

Aug.  21 

C.  8.  Heldel 

%.i 
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Daily  gage  height^  in  feet,  qfSweetgrau  Creek  below  Melville,  MorU.ffor  191S, 
[Alexander  Morgan  and  Robert  Donald,  obeeryers.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.85 
.85 
.85 
.85 
.86 

.86 
.86 
.9 

1.1 

1.1 

1.1 
1.2 
1.3 
1.6 
1.6 

1.4 
1.6 
1.7 
1.8 
1.7 

1.6 
1.5 
1.6 
1.7 
1.96 

2.15 
2.8 
8.2 



'"2.39* 
2.28 

2.3 

3.0 

2.5 

2.56 

2.6 

2.4 

2.6 

2.25 

2.35 

2.25 

2.25 

2.2 

2.2 

2.1 

2.1 

2.1 

2.0 

1.85 

1.85 

1.7 

1.7 
1.61 
1.6 
1.61 
1.61 

1.11 
1.24 
1.45 
1.52 
1.55 

1.62 
1.63 
1.61 
1.61 
1.60 
1.65 

1.61 
1.63 
1.60 
1.55 
1.61 

1.61 

1.62 

1.65 

1.7 

1.61 

1.60 

1.60 

1.60 

1.5 

1.5 

1.48 
1.48 
1.45 
1.32 
1.18 

1.12 
1.05 
1.0 

"i'.b" 

1.04 

' 'i.'w" 

1.0 
1.1 
1.1 

1.09 

1.0 

1.0 

1.0 

1.04 

1.0 
1.14 
1.2 
1.2 
1.2 

1.28 
1.38 
1.82 
1.32 
1.3 

1.42 
1.32 
1.35 
1.32 
1.35 

1.35 

1.38 

1.4 

1.4 

1.4 

1.45 
1.52 
1.65 
1.6 
1.55 

1.55 
1.55 
1.52 
1.60 
1.65 

1.7 
1.66 
1.65 
1.65 
1.65 

1.72 
1.82 
1.82 
1.75 
1.70 

1.68 
1.65 
1.65 
1.65 
1.65 

1.65 

1.6 

1.62 

1.65 

1.70 

1.72 
1.72 
1.62 
1.70 
1.82 
1.78 

1.75 

1.7 

1.7 

1.65 

1.65 

1.70 
1.72 
1.62 
1.60 
1.61 

1.61 
1.62 
1.65 
1.62 
1.60 

1.6 
1.6 
1.6 
1.6 
1.6 

1.55 
1.55 
1.6 
1.65 
1.6 

1.6 

1.62 

1.62 

1.62 

1.6 

1.6 

2 

1.6 

3 

1.6 

4 

5 

« 

7 

8 

9 

10 

1.7 

1.3 
1.1 
1.1 
1.2 
1.1 

.9 
1.1 
1.0 

.96 
1.0 

1.1 
.96 
.9 

1.0 
.9 

.9 

.9 

.9 

.86 

.85 

U 

12 

13 

14 

15 

16 

17 

18 

19 

2D 

21 

22 

23 

24 

25 

28-... 

27 

28 

29 

30 

81 

DaUy  discharge,  in  second-feet,  of  Stoeetgrass  Creek  below  Melville,  Mont.,  for  1913. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

8.pt. 

Oct. 

Nov. 

Dec. 

1 

25 
26 
26 
26 
25 

25 
25 
30 
52 
52 

52 
67 
85 
158 
130 

106 
158 
190 
225 
190 

158 
130 
158 
190 
284 

870 
706 
940 
630 
410 
410 

490 
640 
460 
410 
410 

460 
340 
460 
460 
490 

1,190 
780 
680 
730 
650 

610 
570 
500 
520 
380 

240 
360 
350 
306 
260 

268 
604 
354 
377 
400 

310 
354 
248 
289 
248 

248 
229 
229 
193 
193 

198 
161 
121 
121 
88 

88 
72 
70 
72 
72 

14 
23 
47 
57 
62 

74 
75 
72 
72 
70 
79 

72 
75 
70 
62 
72 

72 
74 
79 
88 
72 

70 
70 
70 
54 
54 

51 
51 
47 
30 
18 

14 
12 
10 
10 
10 

11 
11 
11 
10 
13 
13 

13 
10 
10 
10 
11 

10 
15 
19 
19 
19 

26 
38 
30 
30 
28 

43 
30 
34 
30 
34 

34 
38 
40 
40 
40 

47 
55 

79 
70 
62 

62 
62 
55 

70 
79 

88 
79 
79 
79 
79 

92 
114 
114 
98 
88 

84 
79 
79 
79 
79 

79 
70 
74 
79 
88 

92 
92 
74 
88 
114 
105 

98 
88 
88 
79 
79 

88 
92 
74 
70 
72 

72 
74 
79 
74 
70 

70 
70 
70 
70 
70 

62 
62 
70 
79 
70 

70 
74 

74 
74 
70 

70 

2 

70 

3 

70 

4 

5 

6 

7 

8 

9 

10 

190 

85 
52 
52 
67 
52 

30 
52 
40 
35 
40 

52 
35 
30 
40 
30 

30 
30 
30 
25 
26 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

34 

25 

26 

27 

28 

29 

SO 

81 

NoTB.— Dieoharge  determfned  as  follows:  Apr.  10  to  May  28,  from  a  pooily  defined  rating  curve;  May 
ft  to  June  23,  estimated  from  the  flow  of  Big  Timber  Creek  near  Big  Timber;  June  24  to  Dec.  3,  from  a 
pooily  defined  rating  curve.    Discharge  interpolated  for  days  for  wtaieh  gage  heights  are  missing. 
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Monihly  dUdiarge  cfSweetgnus  Creek  bdow  MelvOU,  Moni.,Jar  ISIS. 


Month. 

DiKharse  in  sMxaMMBtC 

RmKoff 
(total  In 
•cra-fMt). 

Acre- 

if^xiimpn. 

Vhitfnffm. 

Mean. 

nej. 

April  10-30 

190 
MO 

2S 
25 

48.7 

185 

488 

137 
44.4 
32.1 
83.0 
75.1 

2,030 
12,000 
20,000 
8,430 
2,730 
1,010 
5,140 
4,470 

C. 

MiTy 

C. 

jnS::::::::::::::::::::::;:::::::::::::::::::::::: 

D. 

July 

354 

88 
7» 
114 
08 

14 
10 
10 
56 
82 

c 

Aiunut 

C. 

SzazIiK^ 

(L 

Ot^bar 

C. 

c 

• 

The  period 

05,700 

btuxwater  riyeb  near  kte,  mont. 

Location.— In  the  W.  J  SW.  J  sec.  28,  T.  6  S.,  R.  15  E.,  directly  back  of  B.  F.  Wood's 
ranch,  1  mile  below  Woodbine  Creek,  7  miles  from  the  junction  of  the  West 
Fork,  and  about  7  miles  southwest  of  Nye. 

Beoords  available.— One  discharge  measurement  each  in  1911,  1912,  and  1913,  and 
gage  heights  for  1912  and  1913. 

Drainage  area. — 187  square  miles. 

Ga^. — Standard  overhanging  chain. 

ControL— Rock;  probably  permanent. 

Discharge  measurenienta. — ^Made  by  wading  or  from  cable. 

Winter  flow.— Affected  by  ice. 

Diyeraion. — ^None  of  importance. 
The  following  dischaige  measurement  was  made  by  R.  R.  Randell: 
May  17,  1913.— Gage  hei^t,  4.16  feet;  dischaige,  321  second-feet 

Daily  gage  height,  in  feet,  of  Stillwater  Rivernear  Nye,  Mont,,  far  1913. 


Day. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Die 

1 

3.85 
3.85 
3.85 
3.05 
3.0 

4.05 
4.15 
4.35 
4.45 
4.4 

4.55 
4.45 
4.45 
4.25 
4.2 

4.25 

4.2 

4.2 

4.1 

4.0 

4.0 
4.1 
4.3 
5.3 
5.5 

5.8 
6.3 
6.4 
6.4 
6.0 
6.4 

6.6 
6.6 
6.6 
6.4 
6.4 

6.5 
6.5 
6.6 
6.5 
6.4 

6.4 
6.3 
6.3 
6.4 
6.5 

6.5 
6.4 
6.3 
6.3 
6.4 

6.5 
6.5 
6.6 
6.4 
6.0 

6.8 
5.7 
5.8 
5.7 
5.6 

6.0 
5.8 
5.8 
5.8 
5.8 

6.0 
6.2 
6.0 
6.0 
5.9 

5.7 
5.2 
5.3 
5.3 
5.2 

5.1 
5.2 
5.1 
5.0 
5.0 

5.0 
5.6 
5.1 
6.0 
4.9 

4.0 
4.0 
4.0 
5.7 
6.7 
6.6 

4.4 

2 

3 

4 

5 

6 

2.95 
2.95 
2.95 
2.96. 
2.90 

2.95 
2.95 
2.95 
2.95 
3.1 

3.25 
3.45 
3.55 
3.65 
3.6 

3.55 
3.55 
3.55 
3.55 
3.6 

3.66 
3.65 
3.65 
3.75 
3.8 

4.2 

7 

8  

::::::::) ::::::  : 

9 

3.4 

10 

11 

12 

13 

14 

4.0 

15 

16 

17 

6.0 

18 

19 

ao 

21  

22             

23 

24                 

25 

26 

27 

28 

4.2 

29 



30 

3.8 

3.6 

31 

NoTB.— Discharge  meanirementa  ineufl&deiit  to  define  rating  curve. 
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STTLLWATEB  RIVER  NEAR  AB8AROKEE.   MONT. 

Looation.— In  the  SE .  i  SE .  i  sec.  30,  T.  35  £ . ,  R.  19  E . ,  at  the  public  highway  bridge 
croflaing  Btream  at  the  Rlvendde  road  house,  13  miles  southwest  of  Columbus, 
Mont,  and  about  1  mile  northeast  of  Absarokee,  Mont.,  below  mouth  of  Rosebud 
River. 

Beeozds  available.— July  19,  1910,  to  December  31, 1913. 

Drainage  area.— Not  measured. 

GNige. — Staff  gage  nailed  to  right  abutment  on  upstream  side  of  bridge. 

ContioL — ^likely  to  shift  slightly  in  high  water.  Bed  of  stream  composed  of  gravel 
and  bowldeis. 

Discharge  measurements. — ^Made  from  lower  side  of  the  bridge. 

IX^nter  flow.— Affected  by  ice. 

Diveimiona. — ^The  territory  bordering  Stillwater  River  is  well  irrigated  by  water 
taken  from  the  river. 

DMuorge  measxiremenU  ofSttllwater  River  near  Absarohee,  MorU.y  in  191 S. 


D»t«. 

Hydrognpher. 

hSSR. 

Dis- 
charge. 

Apr.  24 
July    8 

R.  R.  Rand«n 

Feet. 
a87 
4.41 

See.-ft. 
540 

do             

4,440 

Daily  gage  height,  in  feet,  of  Stillwater  River  near  Absarokee,  Mont.,  for  191S. 
[8.  A.  Leavarton,  obocrvcr.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 ,. 

a65 
.3 
.15 
.1 
.56 

.56 

.0 

.45 

.4 

.25 

.4 

.6 
.55 
.7 
,55 

.55 

.7 

.55 

.8 

.06 

.05 

.06 

.0 

.7 

.55 

.55 
.6 
.55 
1.06 
1.05 

1.06 
L06 
.0 
.06 
.06 

.0 

.7 
.06 
1.25 
1.5 

1.85 

1.85 

1.0 

1.06 

1.76 

1.7 
1.65 
1.65 
1.7 
1.66 

1.66 

1.5 

1.55 

2.0 

8.2 

S.6 
4.5 
5.1 
5.3 
4.6 
4.8 

5.4 
5.5 
5.5 
5.3 
5.1 

5.2 
5.0 
5.0 
6.2 

4.8 

4.6 
4.2 
4.3 
4.1 
6.2 

4.8 
4.6 
4.5 
4.7 
4.0 

4.7 
4.5 
4.6 
4.4 
4.1 

3.0 
3.7 
8.8 
3.0 
8.6 

3.5 
8.6 
4.0 
8.0 
4.1 

4.0 
4.1 
4.5 
4.2 
4.1 

4.2 
3.6 
3.2 
3.1 
2.0 

2.7 
2.8 
2.7 
2.8 
2.0 

2.8 
3.0 
3.4 
3.1 
2.0 

3.4 
3.4 
3.3 
3.1 
4.1 
3.8 

3.3 
3.2 
3.1 
3.1 
3.1 

3.0 
2.0 
2.0 
3.4 
3.6 

3.3 
3.0 
3.0 
3.0 
2.0 

2.7 
2.7 
2.4 
2.4 
2.4 

2.2 
2.2 
2.3 
2.1 
2.0 

2.1 
2.1 
2.1 
2.3 

2.2 
2.1 

2.2 
2.2 
2.2 
2.1 
2.0 

1.0 
1.0 
1.75 
1.75 

1.8 

1.75 

1.75 

1.7 

1.45 

1.55 

1.5 

1.45 

1.25 

1.2 

1.15 

1.16 

1.3 

1.25 

1.26 

1.2 

1.25 

1.15 

1.1 

1.16 

1.06 

1.06 
1.06 
1.0 
1.06 
1.25 

1.1 

1.06 

1.06 

1.1 

1.15 

1.15 

1.2 

1.25 

1.15 

1.05 

1.06 
1.06 
1.0 
.06 
.75 

.75 
.80 
.75 
.80 
1.0 

.80 
.75 
.06 
.06 
.00 
.06 

a  75 
1.0 
.05 
.75 
1.1 

1.06 
1.06 
1.0 
1.06 
.06 

.00 
1.05 
.00 
.80 
.75 

.06 
.75 
.60 
.66 
.70 

.65 
.60 
.56 
.60 
.65 

.70 
.50 
.60 
.45 
.70 

a55 

2.:;;:;::::.^.: 

.40 

3 

4 

5 

8 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1.06 
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Da%Iy  duc&ar^,  in  tecond-feet,  o/SHUwaUr  River  near  Ab$arokeef  lfoni.,for  1913. 


iHr. 

Um. 

Apr. 

Mny. 

Jane. 

July. 

Auf. 

Sept 

Oct. 

Nov. 

Dk. 

, 

375 
260 
215 
200 
375 

375 
400 
325 
300 
245 

625 
625 
550 
575 
575 

550 
450 
675 
730 
880 

1.100 
1,100 
1,140 
1,180 
1,040 

1,000 
910 
970 

1,000 
970 

970 

880 

910 

1,220 

2,580 

3,140 
4,480 
5,440 
5,760 
4,540 
4,960 

5,920 
6,0m 

Q.om 

5.760 
5,440 

5.600 
5.280 
5.280 
5,600 
4,960 

4,540 
4,020 
4,170 
3,870 
5,600 

4,960 
4,540 
4,480 
4,800 
5,120 

4.800 
4.480 
4,540 
4,320 
3,870 

3,570 
3,280 
3,420 
31140 
3,140 

3,000 
3,140 
3.720 
3,570 
3,870 

3,720 
3,870 
4,480 
4,020 
3,870 

4,020 
3,140 
2,580 
2,450 
2,190 

1,950 
2,070 
1,950 
2,070 
2,190 

2.070 
2.320 
2,860 
2,450 
2,190 

2,860 
2,860 
2,720 
2,450 
3,870 
3,420 

2.730 
2,580 
2,450 
2,450 
2,450 

2,320 
2,190 
2.190 
2,860 
3,140 

2,720 
2,320 
2,320 
2.320 
2,190 

1,960 
1,960 
1,610 
1.610 
1,610 

1,400 
1,400 
1,500 
1,310 
1,220 

1,310 
1,310 
1,310 
1,500 
1,400 
1,310 

1,400 
1,400 
1,400 
1,310 
1,220 

1,140 
1,140 
1,040 
1,040 
1,070 

1,040 

1,040 

1,000 

850 

910 

880 
850 
730 
700 
676 

675 
760 
730 
730 
700 

730 
675 
650 
675 
625 

OK 

600 

815 
730 

660 
626 
626 
660 
675 

675 
700 
730 
675 
625 

626 
625 
600 

675 
475 

476 
600 
475 
500 
600 

600 

476 
675 
675 
650 
675 

475 
600 
575 
475 
650 

625 
625 
600 
625 
575 

550 
625 
550 
600 
476 

575 
475 
400 
426 
450 

42S 
400 
S75 
400 
42S 

450 
S50 
400 
325 
450 

375 

2::::::::::::::::::::::::::: 

3 ■ 

4 

5 

« 1 

7 

8 

9 

10 

301 

„ 1 

300 
400 
375 
450 

12::.:.::::::::::::  :.:::::. 

u 

14 

15 

.e 1 

17 

425 

425 
450 
41\% 
.V10 
575 

575 
575 
550 

18 

19 

20 

n 1 

22 

23 

S::::::::::::::::::: :::::::: 

4o0 
375 

375 
400 
375 
625 
625 

25 

26 

27 

2)5 

29 

30 

81 1        025 

1 

NoTC— Discharge  detennlned  from  a  fairiy  well  defined  rating  cunre. 

Monthly  discharge  ofStUltoaUr  River  near  Absarokee,  Mont.,  for  191S, 


Month. 


Jane 

July 

August 

September. 

October 

November.. 


The  period. 


Discharge  in  second-feet. 


ICaxtoium.  Minimum.     Mean. 


625 
5,760 
6,060 
4.480 
3.140 
1,400 
730 
650 


200 

450 

3,140 

1.960 

1,220 

626 

476 

325 


411 

1,660 

4.690 

2,970 

1,970 

926 

696 

496 


Run-off 

(toCalln 

acr»4Mt). 


34,500 
102,000 
279,000 
183,000 
121,000 
55,100 
36,800 
29.600 


831,( 


Aeee- 
»ey. 


WOODBINE   CREEK   NEAB  NYE,   MONT. 

Location.— Seven  milee  south  of  Nye,  Mont.,  in  the  SE.  }  sec.  32,  T.  5  S.,  R.  15  E.. 

approximately  a  quarter  of  a  mile  from  the  junction  of  this  creek  and  Stillwater 

River. 
Becordfl  available.— Two  measurements  in  1911,  one  each  in  1912  and  1913,  and 

scattering  gage  heights  for  1912  and  1913. 
Oage. — Sloping  staff. 
Control. — Large  rocks;  very  rou^. 
Disohai^e  measurementa. — ^Made  by  wading. 
Winter  flow.— Affected  by  ice. 
Diversion. — None. 
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Measurements  are  made  at  this  station  to  detennine  the  amount  of  water  available 
for  power.    In  the  first  mile  from  its  mouth  the  creek  has  a  fall  of  900  feet,  and  there  is 
at  present  an  application  for  development  of  its  power. 
The  following  measurement  was  made  by  R.  R.  Randell: 
May  16, 1913.— Gage  height,  2.63  feet;  discharge,  16.6  second-feet. 

Daily  gage  height^  infut,  of  Woodbine  Creek  near  Nye,  Mont,,  for  191 S, 


Dmy. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

3.05 

16 

2.65 

2 

""** 

17 

3.25 

3 

8.75 

18 

3.26 

4 

3.35 

10 

4.36 

5 

4.55 

20 

2.45 

6 

l.«6 

21 

2.35 

7 

22 

8 

23 

9... 

24 

3.66 



3.25 

10 

3.55 

26 

11 

26 

3.75 

12 

4.35 

27 

2.95 

13 

2.06 

28 

3.05 

14 

29 

4.26 

15 

30 

3.45 

31 

NoTB.— Measorainenta  inmlBelent  to  define  a  rating  curve. 


ROSEBUD  RIVER  AT  ABSAROKEE,   MONT. 

Location.— In  the  SE.  i  sec.  36,  T.  3  S.,  R.  18  W.,  at  highway  bridge  just  west  of 
Absarokee,  Mont.,  and  14  miles  from  Columbus,  about  1  mile  above  Stillwater 
River. 

Beoords  available.— July  19, 1910,  to  December  31,  1913. 

Draina^  area. — ^Not  measured. 

Gagre. — Staff  on  downstream  side  of  left  abutment  pier. 

Control. — ^Not  likely  to  shift.    Bed  of  stream  is  composed  of  gravel  and  bowlders. 

lyimchBXge  measurementa. — ^Made  from  the  downstream  side  of  the  bridge. 

Winter  flow.— Affected  by  ice. 

Diversions. — ^Water  for  irrigation  is  diverted  above  the  station. 

Acciiracy. — Conditions  for  obtaining  accurate  discharge  data  good. 

Discharge  measurements  of  Rosebud  River  at  Absarokee,  Mont.,  in  191 S, 


Date. 

Hydrographer. 

hSgLl 

Dis- 
charge. 

Apr.  34 
May  14 

R.  R.  RandeU 

Fed. 
2.11 
2.50 

Sec.-fl. 
219 

do 

445 
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DaUy  gage  height,  in  feet,  of  Rosebud  River  at  Ahmxrohee^  Mofni.^far  191S. 
(Fred  Bnmokhont,  oboeiTer.] 


Day. 

Mar. 

Apr. 

May. 

Juilfl. 

July. 

Aug. 

S«pt. 

Oct. 

Not. 

Die. 

1 

2.0 

1.95 

1.05 

2.05 

2.2 

2.16 
2.15 
2.06 
2.15 
2.1 

2.26 
2.25 
2.25 
2.35 
2.2 

2.15 
2.15 
2.25 
2.15 
2.1 

2.25 

2.25 

2.15 

2.1 

2.1 

2.05 

2.1 

2.16 

2.2 

2.1 

2.25 
2.25 
2.15 
2.25 
2.16 

2.25 

2.2 

2.25 

2.35 

2.35 

2.55 

2.75 

2.65 

2.0 

2.6 

2.56 

2.5 

2.6 

2.56 

2.4 

2.45 
2.45 
2.46 
2.66 
2.9 

3.16 
3.45 
3.66 
3.45 
3.36 
3.45 

3.56 
3.65 
3.66 
3.66 
3.6 

3.65 
3.66 
3.66 
3.56 
3.46 

3.46 

3.75 

3.66 

3.6 

3.6 

3.46 
3.46 
3.45 
3.46 
3.6 

3.56 
3.45 
3.45 
8.45 
3.4 

3.36 
3.26 
3.25 
3.26 
3.2 

3.16 
3.25 
3.25 
3.25 
3.25 

3.35 
3.35 
3.55 
3.66 
3.6 

3.65 
3.35 
3.15 
3.05 
2.05 

2.05 
2.05 
2.05 
3.05 
3.05 

3.15 

8.85 

3.4 

3.36 

3.4 

3.46 

8.45 

8.36 

3.46 

3.4 

3.46 

3.35 

3.3 

3.25 

3.25 

8.15 

3.2 

3,15 

3.15 

3.45 

3.3 

3.26 

3.25 

3.26 

3.2 

3.1 

3.15 
3.15 
3.05 
2.05 
2.0 

2.85 

2.85 

2.8 

2.75 

2.7 

2.76 

2.75 

Z76 

2.75 

2.7 

Z75 

2.85 

2.85 

2.8 

2.76 

2.7 

2.75 
2.75 
2.75 
2.75 
2.7 

2.7 

2.7 

2.7 

2.65 

2.66 

2.65 

2.55 

2.6 

2.5 

2.4 

2.4 

2.4 

2.4 

Z45 

2.45 

2.45 

2.45 

2.4 

2.4 

2.8 

2.35 

2.3 

2.25 

2.3 

2.25 

2.3 

2.S5 

2.35 

2.36 

2.3 

2.3 

2.3 

2.3 

2.25 

2.2 

2.25 
2.25 
2.25 
2.25 
2.2 

2.25 

2.25 

2.2 

2.2 

2.15 

2.2 

2.16 

2.15 

Z16 

2.1 

2.15 

2.15 

2.15 

3.15 

2.1 

2.15 

X15 

2.15 

XU 

2.1 

2.16 

Z15 

2.15 

2.25 

2.2 

2.15 

il6 

2.15 

X\h 

2.1 

2.15 

2.15 

2.15 

2.15 

Zl 

2.15 

Z15 

2.15 

2.15 

2.1 

2.15 

lis 

2 

115 

3 

lU 

4 

11 

5 

lU 

0 

lU 

7 

8 

0 

10 

11 

12 

13 

14 

15 

w 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

2.45 
2.25 

31 

Daily  discharge,  in  second-feet,  of  Rosebud  River  at  Ahsarohee,  Mont,,  for  191S. 


Day. 


Apr.      May.      June.      July.      Aug.      Sept      Oct       Nov.      Dec 


1 

100 

2 

175 

3 

175 

4 

208 

5 

260 

6 

242 

7 

242 

8 

206 

9 

242 

10 

225 

11 

280 

12 

280 

13 

280 

14 

825 

15 

260 

16 

242 

17 

242 

18 

280 

19 

242 

20 

225 

21 

280 

22 

280 

23 

242 

24 

225 

25 

225 

26 

206 

27 

225 

28 

242 

29 

260 

30 

225 

31 

280 
280 
242 
280 
242 

280 
260 
280 
325 
325 

445 
500 
515 
480 
480 

445 
410 
480 
446 
350 

380 
380 
380 
445 
720 

090 
1,400 
1,550 
1,400 
1,250 
1,400 


1,550 
1,720 
1,560 
1,560 
1,470 

1,560 
1,560 
1,550 
1,550 
1,400 

1,400 
1,880 
1,550 
1,470 
1,470 

1,400 
1,400 
1,400 
1,400 
1,470 

1,650 
1,400 
1,400 
1,400 
1,320 

1,250 
1,120 
1,120 
1,120 
1,060 


090 
1,120 
1,120 
1,120 
1,120 

1,250 
1,250 
1,550 
1,550 
1,470 

1,650 

1,250 

090 

875 

770 

770 
770 
770 
875 
876 

090 
1,250 
1,320 
1,250 
1,320 

1,400 
1,400 
1,250 
1,400 
1,820 
1,400 


1,250 
1,180 
1,120 
1,120 
000 

1,050 

090 

090 

1,400 

1,180 

1,120 
1,120 
1,200 
1,050 
030 

090 
990 
875 
7T0 
720 

676 
676 
630 
690 
650 

500 
600 
600 
690 
550 
690 


676 
675 
630 
590 
660 

600 
600 
500 
500 
660 

550 
550 
550 
615 
446 

445 
446 
410 
410 
360 

850 
850 
350 
380 
380 


880 
350 
850 
800 


325 


300 
325 
325 
325 
300 

300 
300 
300 

280 


280 


280 
280 


280 
260 
200 
342 

360 
242 
242 
343 
225 
342 


243 
343 
343 
325 
342 

342 
342 
343 
325 
342 

343 
342 
380 
2B0 
343 

343 
342 
343 
226 
343 


343 
343 
335 
343 

343 
343 
343 
325 
243 


3<S 
3fl 

30 

3ti 


Non.— Discharge  determined  from  a  fairly  well-defined  rating  curve. 
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Monthly  discharge  of  Rosebud  River  at  Ahsarohee,  Mont. ,  for  191S, 


Month. 


Discharge  in  second-feet. 


ifft-rtm^T"!-  Minimum.     Mean. 


Run-off 
(total  in 
acre-leet). 


Acon- 
raoy. 


fc:::;:: 

Jane , 

July 

Aogost 

S^tember 

October 

November 

December  1-6. . 


1»550 
1,880 
1,S60 
1,400 
675 


342 


175 
242 
1,050 
770 
560 
300 
225 
225 


241 
572 
1,430 
1,170 
800 
476 
279 
241 
239 


Tbei>eriod. 


14,300 
35,200 
85,100 
71,900 
54,700 
28,300. 
17,200 
14,300 
2,840 


324,000 


CLARK  FORK  AT  FROBfBERO,   MONT. 

Locatioii.— -In  sec.  21,  T.  5  S.,  R.  23  E.,  at  hi^way  bridge  half  a  mile  east  of  Northern 
Pacific  Railway  station  at  Frombeig,  Mont. 

Records  available.— June  3, 1905,  to  December  31, 1913. 

Draina^  area. — ^2,500  square  miles. 

Gage. — ^A  standard  chain  fostened  to  upstream  side  of  bridge. 

ControL — ^Permanent.  Bed  of  stream  composed  of  rock  and  gravel ;  free  from  vege- 
tation.   Channel  divided  by  middle  pier  of  bridge. 

Biacharg^  measurementB. — ^Made  from  bridge. 

Winter  flow. — ^Affected  by  ice  from  December  to  the  middle  of  March. 

Divendons. — ^Many  diversions  are  made  from  the  river,  but  only  a  small  part  of  the 
total  flow  is  used. 

Accuracy. — Records  excellent. 

No  discharge  measurements  were  made  during  1913. 

Daily  gage  height^  infeei^  of  Clark  Fork  at  Frombergy  Mont.,  for  191S. 
[Mrs.  E.  V.  Monn,  observer.] 


Day. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.6 
3.6 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
8.7 
8.7 
8.7 

8.7 
3.9 
3.9 
3.9 
8.9 

8.9 
3.85 
3.8 
3.75 
3.7 

3.7 

3.65 

3.6 

3.6 

8.6 



8.5 
3.5 
8.5 
3.5 
8.5 

8.3 
3.5 
8.5 
8.5 
8.5 

8.7 
8.7 
3.7 
8.7 
3.9 

4.0 

4.0 

4.1 

4.15 

4.2 

4.3 
4.4 

4.85 

5.4 

5.6 

6.4 
7.3 
&1 

ao 

&0 
7.8 

&0 
&2 
8.2 
&8 
&6 

&3 
&2 
&1 
&0 
7.9 

7.8 
&1 
&0 
&0 
7.8 

7.7 
7.6 
8.7 
&6 
7.8 

7.7 
7.6 
7.3 
7.2 
7.0 

7.0 
0.8 
6.7 
6.5 
6.4 

6.3 
6.2 
6.2 
6.0 
6.0 

6.0 
6.0 
6.3 
6.2 
6.0 

6.0 
5.9 
5.9 
5.9 
5.9 

5.9 
5.8 
5.9 
6.0 
5.9 

5.9 
5.9 
5.9 
6.7 
5.7 

5.6 
5.6 
5.6 
5.6 
5.8 
5.8 

6.6 
5.6 
5.5 
6.5 
6.5 

5.6 
5.5 
5.4 
5.4 
5.4 

5.4 
6.6 
6.5 
6.5 
6.6 

6.4 
6.3 
5.3 
5.3 
6.3 

5.3 
6.3 
6.3 
5.3 
6.2 

5.2 
6.1 
4.9 
4.7 
4.6 
4.6 

4.3 
4.3 
4.2 
4.2 
4.2 

4.2 
4.2 
4.2 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
3.9 
3.9 
3.9 
3.9 

3.9 
3.9 

4.8 
4.8 
4.8 

4.8 

3.8 

3.7 

3.65 

3.6 

3.6 
3.5 
3.5 
3.6 
3.5 

3.7 
8.6 
3.6 
3.6 
3.6 

3.5 
3.6 
3.5 
3.6 
3.7 

3.7 
3.7 
8.7 
3.7 
3.7 

3.65 
3.6 
3.6 
3.6 
3.6 

3.6 

3.65 

3.7 

3.7 

3.6 

3.6 

3.7 
3.7 
3.7 
3.65 
3.6 

3.6 
3.6 
3.5 
3.5 
3.6 

3.5 
3.55 
3.56 
3.55 
3.65 

3.5 
3.5 
3.5 
3.5 
8.5 
8.5 
3.5 
3.5 
8.5 
3.5 

3.5 
3.5 
3.5 
3.6 
3.7 

3.6 

2 

8.6 

3 

3.6 

4 

3.6 

6 

3.6 

6 

3.6 

7 

8.6 

8 

8.6 

9 

3.6 

10 

3.6 

11 

3.6 

12 

3.6 

13 

3.7 

14 

3.65 

15 

3.7 

16 

3.5 
3.5 
3.5 
3.6 
3.5 

3.5 
3.5 
8.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.8 
3.85 
3.85 

3.6 

17 

3.7 

18 

8.7 

19 

8.7 

20 

8.7 

21 

8.7 

22 

8.6 

23 

8.6 

34 

3.6 

25.. 

8.6 

2B 

8.6 

27 

3.6 

28 

8.6 

29 

3.6 

30 

3.6 

31 

3.6 
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Daily  di$charge^  in  Mtocmd-feet,  of  Clark  Fork  at  Fromberg,  Monl.,for  191S. 


i>*y. 

ICar. 

Apr. 

May. 

JOIM. 

July. 

Aug. 

Sept. 

Oet. 

Nrr. 

Dk. 

1 

375 
376 
335 
335 
325 

325 
325 
325 
325 
325 

325 
325 
4S0 
430 
430 

430 
656 
556 
655 
666 

655 

622 

490 
460 
430 

430 
402 
375 
376 
376 

326 
335 
335 
335 
325 

335 
326 
335 
335 
325 

430 
430 
430 
430 
656 

625 
035 
700 
740 
780 

860 

945 

1,390 

3,040 

3,390 

3,630 
6  280 
7,330 
7,030 
7,030 
6,490 

7,030 
7,630 
7,630 

7  910 
8,810 

7,910 
7,630 
7,330 
7,030 
6,760 

6,490 
7^330 
7^030 
7,030 
6,490 

6,330 
6,980 
9,110 

8  810 
61400 

6,330 
6,980 
6,280 
5,050 
4,630 

4,630 
4  240 
4,000 
8.700 
3,530 

3,360 
3  180 
3,180 
2800 
2,860 

2,860 
£800 
3,300 
3,180 

im 

2,800 
2,710 
2,710 
2,710 
2,710 

2,710 
2,500 
2,710 
2800 
2,710 

2,710 
2,710 
2,710 
2  430 
3,430 

2,200 
2,200 
2,200 
2,290 
2,500 
2,560 

2,160 
2,160 
2,160 
2,160 
2,160 

2,160 
2,160 
2040 
2040 
2,040 

2,040 
^160 
2,160 
2,160 
2,160 

2,040 
1^920 
1920 
1930 
1,020 

1,920 
1,930 
1920 
1,930 

ilsoo 

1,800 
1,680 
1  440 
1,230 
1,040 
1040 

800 
800 
780 
780 
780 

780 
780 
780 
625 
625 

625 
625 

eas 

625 
625 

625 
656 
665 
655 
555 

565 

656 
1,340 
1,340 
i;340 

1,340 
490 
430 
402 
376 

375 
326 
335 
326 
336 

430 
375 
375 
375 
375 

325 
336 
336 
326 
490 

430 
430 
430 
430 
430 

403 
375 
375 
375 
375 

375 
402 
430 
430 

375 
375 

430 
«» 
430 
402 
375 

175 
375 
825 
335 
825 

325 
350 
350 
350 
150 

325 
325 
125 
325 
125 

325 
125 

335 
325 

325 
125 
325 
825 
430 

3:1 

2 

n 

3 

sa 

4 

m 

5 

13 

« 

33 

7 

S3 

8 

S3 

0 

S3 

lo:::::::::;::::::::: 

33 

11 

33 

12 

J3 

13 

49 

14 

4B 

15 

49 

10 

325 
325 
325 
325 
325 

325 
336 
335 
325 
336 

325 
326 
325 
490 
522 
532 

33 

17 

43B 

18 

49 

10 

49 

ao 

49 

21 

49 

22 

S3 

23 

S3 

2i 

ITS 

26 

S3 

20 

331 

27 

S3 

28 

S3 

29 

83 

30 

S3 

SI 

33 

Note.— Diaohargo  detormined  from  a  rating  curve  well  deflned  by  measurements  made  In  1010.  Ull. 
and  1913. 

Monthly  discharge  of  Clark  Fork  at  Fromberg,  Mont. ,  for  19 IS. 


Month. 


Disdiarge  in  secoind-feet. 


Maximum.  Minimum.      Mean. 


Run-off 
(total  In 
acn-leet). 


Aeeo- 
ntj. 


March  1^31. 

AprU 

May 

June 

July 

August 

September. . 

October 

November. . . 
Deoember... 


633 

655 

7,330 

9,110 

3,360 

3,160 

1,340 

430 

430 

430 


835 

335 

335 

3,630 

2,290 

1,040 

375 

335 

835 

375 


360 

413 

1,730 

6,460 

2,740 

1,910 

720 

380 

850 

888 


11.  «0 

34,500 

106,000 

3S4,000 

168,000 

117»000 

43,200 

38,400 

30,800 

33,900 


The  period. 


933,000 


Note.— Aoouraoy  reduced  from  A  to  B  because  station  was  not  visited  during  1913.    Aoounoy  for  Deem- 
ber  reduced  because  of  the  possibility  of  someloe  efflect. 
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PRTOR  CBEEK  AT  COBXJRN,  MONT. 

Location. — ^At  the  ranch  of  John  A.  Hoyt,  at  Cobum,  Mont.»  in  SE.  i  see.  35, 

T.  1  S.,  R.  27  E.,  on  the  Crow  Indian  Reeervation. 
Beeoids  available.— September  13, 1911,  to  December  31, 1913. 
Oage. — Oveihanging  chain  gage  on  left  bank  oppoeite  farmhouse  of  John  A.  Hoyt. 
Ck>ntrol. — Firm  gravel  and  cobblestonee;  i)ermanent.    The  bed  of  the  stream  at  the 

gage  is  composed  of  gravel  and  sand.    At  low  stages  the  water  is  deep  and  sluggish 

at  the  gage  and  for  several  hundred  feet  above  and  below. 
BiadLarge  meaanreinent. — Made  by  wading  above  the  gage. 
Winter  flow.— Channel  blocked  with  ice  during  winter  months. 
Diversion.— Water  sufficient  to  irrigate  approximately  1,000  acres  near  Pryor  is 

diverted  about  30  miles  above  this  station. 

DiBcharge  meoiurementi  of  Pryor  Creek  at  CohurUj  Mont.,  in  19  IS. 


Date. 

HydiogrmplMr. 

h6jS& 

Dfe. 
charge. 

Date. 

Hydrographer. 

heSSt 

Dfe. 
chaige. 

July     7 

R.  R.  Bandell 

Feet. 
4.74 
4.61 
3.M 

16.2 

Aug.  21 
Oct.    11 

J.  ILRay..  . 

Feet 
8.86 
4.53 

See,  ft 
16  6 

do 

do 

do 

73 

Daily  gage  height  ^  in  feet  y  of  Pryor  Creek  at  Coburny  Mont,  j  for  191S. 
[Hanry  Foster,  obeerver.] 


D»y. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

I ..... 

4.7 
4.7 

4.6 
4.6 
4.6 

4.6 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.6 
4.9 
4.9 

4.7 
4.6 
4.6 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 
4.6 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.6 
4.6 
4.5 
4.5 

4,5 
4.5 
4.5 
4.4 
4.3 

4.3 
4.3 
4.2 
4.3 
4.2 

4.15 
4.2 
4.15 
4.3 
4.2 

4.3 
4.4 
4.25 
4.25 
4.3 

4.2 

4.1 

4.05 

4.0 

3.95 

3.9 
3.8 
3.8 
3.8 
3.8 

3.9 
3.9 
3.85 
3.8 
3.9 

3.85 
3.8 
3.8 
3.8 
3.8 

8.7 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.7 
3.8 
3.8 
3.9 

3.8 
8.8 
3.8 
3.8 
3.7 

3.8 
3.8 
3.8 
3.8 
4.1 

4.0 
4.0 
3.9 
3.9 
3.0 

3.0 
3.9 
3.8 
3.9 
3.8 

3.9 
3.8 
3.7 
3.7 
3.7 

3.7 
3.7 
8.7 
3.7 
8.7 
3.7 

3.6 
3.7 
8.7 
3.7 
3.7 

3.1 
3.7 
3.8 
3.9 
3.8 

3.9 
3.8 
3.9 
3.9 
3.9 

3.9 
3.9 
3.9 
3.9 
3.9 

3.9 
4.0 
4.1 
4.4 
4.7 

5.0 
4.9 
4.8 
4.3 
4.1 

4.06 

4.06 

4.06 

4.1 

4.15 

4.6 
4.6 
4.8 
4.8 
4.9 

4.5 

4.15 

4.15 

4.1 

4.0 

4.05 
4.05 
4.0 
4.05 
4.05 

4.05 

4.06 

4.1 

4.15 

4.35 

4.8 

4.3 

4.35 

4.35 

4.8 

4.85 

4.35 
4.4 

4.4 
4.3 
4.2 

4.2 
4.2 
4.2 
4.15 
4.15 

4.3 

4.3 

4.15 

4.1 

4.15 

4.15 

4.1 

4.15 

4.15 

4.1 

4.15 

4.1 

4.1 

4.35 

4.35 

4.3 

4.15 

4.1 

4.1 

4.15 

4.15 

2 

'4.1 

3 .  .  . 

4 

5 

6 

7 

8 

9 

10 

11 

12 

n 

14... 

15 ;■  ...:;:: 

w 

17....      ' 

18 

w... 

20 ;:■':.:;::::: 

21....           

22....  . 

2j '.'.'...v.... 

34... 

25.... '.'";!.:;;:; 

2ft 

27...     

28....' ;".; 

».....'!  ■"*■;;!'! 

30....    

31...  

Digitized  by 


Google 


174  SUBPACB  WATER  SUPPLY,  1913,  PABT  VL 

Daily  discharge,  in  $eefmd'/eet,  o/Pryor  Creek  at  Cobwrny  Moni.yfor  191S. 


Day. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dk. 

1 

458 
206 
245 

368 
5S2 

327 
245 
140 
96 
96 

88 
81 
88 
81 
81 

80 
80 
80 
80 
80 

80 
80 
100 
80 
80 

80 
80 
70 
80 
90 

90 
90 
80 
80 
80 

80 
70 
70 
70 
70 

70 
70 
70 
70 
70 

70 
70 
80 
111 
111 

90 
80 
80 
70 
70 

70 
70 
70 
70 
70 
80 

70 
70 
70 
70 
70 

70 
80 
80 
70 
70 

70 
70 
70 
60 
50 

50 
41 
41 
41 
41 

36 
41 
36 
41 
41 

50 
60 
46 
46 
41 

41 
33 
28 
23 
30 

18 
14 
14 
14 
14 

18 
18 
16 
14 
18 

16 
14 
14 
14 
14 

10 
14 
14 
14 
14 

14 
14 
10 
14 
14 
18 

14 
14 
14 
14 
10 

14 
14 
14 
14 
32 

23 
23 
18 
18 
18 

18 
18 
14 
18 
14 

18 
14 
10 
10 
10 

10 
10 
10 
10 
10 
10 

6 
10 
10 
10 
10 

10 
10 
14 
18 
14 

18 
14 
18 
18 
18 

18 
18 
18 
18 
18 

18 
23 
32 
60 
90 

122 
111 
100 
41 
32 

28 
28 
28 
32 
36 

80 
80 
100 
100 
111 

70 
36 
36 
32 
23 

28 
28 
23 
28 

28 

28 
28 
33 
36 
55 

50 
50 
55 

55 
SO 
55 

55 
60 
60 
50 
41 

41 
41 
41 
36 
36 

50 

91 

2 

S 

3 

4 

5 

6 

7 

8 

9 

10 

u 

12 

41  ....... 

13 

36  

14 

32  

15 

36 

16 

36 
32 
36 
36 
33 

36 
32 
33 
46 
55 

41 
36 

17 

18 

19 

20 

21 

22 

23 

24 

35 

26 

27 

28 

33 
12 

29 

30 

1,080 
770 

36  1 

31 

t' 

Note.— Discharge  determined  from  a  well-defined  rating  curve. 
from  flood  marks  and  discdiarge  of  Pryor  Creek  at  Huntley. 


Discharge  Mar.  30  to  Apr.  15estlmatod 


Monthly  discharge  of  Pryor  Creek  at  Cobum,  Mont,  for  1913, 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


Run-off 
(total  In 

acre-feet). 


Aecn* 


^:::;::: 

June 

July 

August 

September. 
October — 
November. . 
December.. 


458 
111 
80 
41 
32 
122 
111 


146 
77.2 
56.4 
16w0 
14.8 
30L6 
46.7 
4a2 

a40 


8,690 
4,750 
3,360 
1,040 
910 
1,820 
2,870 
2,390 
2,460 


The  period. 


28,300 


•  Estimated  from  flow  at  Huntley. 
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PETOR  CBEEK   AT  HUNTLEY,   MONT. 

Location.— In  the  SW.  J  see.  25,  T.  2  N.,  R.  27  E.,  at  steel  hi^way  bridge,  half  a 

mile  from  railroad  station  at  Huntley. 
Beoords  available.— August  6, 1904,  to  December  31, 1913. 
Draina^  area.— 800  square  miles. 
Gage. — Chain,  installed  June  16,  1906,  at  highway  bridge  crossing  the  new  channel, 

into  which  the  creek  was  at  that  time  turned  by  the  United  States  Reclamation 

Service. 
ContxoL — Bed  composed  of  clay  and  gravel  and  may  change  somewhat;   banks 

steep  and  uniformly  graded,  clean,  and  not  subject  to  overflow;  current  moderate. 
BischaTge  measurexnentB. — ^Made  from  the  bridge  to  which  the  gage  is  attached 

or  by  wading. 
^Hnter  flow.— Stream  freezes  over  during  winter  months. 


Ditcharge  measurements  o 

fPn^  Creek  at  Huntley,  Mont.,  in  19 IS, 

Data 

HydrognphOT. 

A 

Dis- 
charge. 

Date. 

Hydrogn^her. 

beiSSl 

Dis- 
chaiga. 

Mar.  18 

W.A.Lamb 

Feei, 

al.85 

1.W 

L72 

102 
86 

June  28 
Aug.  22 
Oct.     2 

R.R.Randell 

FteL 
L74 
LIO 
L48 

See.  ft 
74 

^-S 

R.R.  Randall 

J.M.Ray 

15.6 

do 

do 

36 

A  lea  proBcnt. 

Doily  gage  heigJU,  in  feet,  oJPryor  Creek  at  Huntley,  MonL^for  191S. 
(E.  V.  Cari>enter,  obacrver.] 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


1 

2...., 
3.... 

4 

6 

6 

7 

8 

...... 

10..... 

11 

12 

13.... 
14.... 
15.... 

W.... 
17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
25.... 
24.... 
».... 

25.... 
27.... 
38.... 
9,... 
30.... 
31.... 


1.05 
1.05 
1.05 
2.0 
2L2 

2L8 
2.6 
2L1 
2.1 
2L0 

2.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.85 
1.0 
1.0 
1.0 

1.0 
1.0 
2.0 
2L0 
2L06 

2L0 
2.0 
2.0 
2.0 
2.06 
2.0 


1.0 
1.0 
2L0 
2.0 
2.0 

2.0 
1.0 
1.0 
2.0 
1.0 

1.05 
1.05 
1.05 
1.05 
2L0 

3.0 
2.6 
2L6 
2L6 
2L5 

2.8 
2L2 
2.0 
2L0 
2L0 

2L1 
2L1 
2.1 


2L1 
2.1 
2L1 
2.2 
2L05 

2L1 
2L8 
2.5 
2L4 
2L6 

2L4 
2.3 
2L2 
2L2 
2L1 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
2L0 
2.0 
2L25 
4.0 
6.5 


5.2 
3.0 
2.7 
2.0 
3.5 

4.8 
3.3 
2L0 
2L36 
2.0 

2L0 
1.05 
1.0 
1.05 
LO 

1.0 
1.0 
1.0 
1.88 
1.05 


1.0 
1.0 
1.0 

1.86 
1.85 
1.82 
1.82 
1.8 


1.76 
1.85 

1.7 
1.75 
1.8 
1.0 
2.06 

1.86 
2.0 
2.0 
1.7 
1.75 

1.7 
1.7 
1.65 
1.66 
1.7 
1.66 


1.7 
1.66 
1.66 
1.66 
1.6 

1.66 
1.6 
1.6 
1.65 
1.6 

1.6 

1.5 

1.5 

1.55 

1.4 

1.4 
1.4 
1.4 
1.45 
1.4 

1.55 
1.4 
1.35 
1.35 
1.25 

1.35 

1.35 

1.78 

1.6 

1.5 


1.45 
1.36 
1.35 
1.26 
1.2 

1.2 
1.26 
1.2 
1.15 
1.1 

1.1 

1.15 

1.1 

1.0 

1.0 

1.0 
1.05 
1.0 
.06 
.05 

.0 
.05 

1.0 

1.0 

1.0 

.06 
.06 
.05 
1.0 
1.15 
1.1 


1.1 

1.1 

1.05 

1.0 

1.05 

1.0 
1.0 
1.0 
1.0 
1.45 

1.66 
1.35 
1.3 
1.26 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.1 
1.1 
1.1 
1.1 

1.1 

1.1 

1.06 

1.0 

LO 

LO 


LO 

L05 

LI 

LI 

LI 

LI 
LI 
LI 
LI 
LI 

LI 
LI 
LI 
LI 
L2 

L15 
L15 
L15 
L15 
L2 

1.25 
L2S 
L3 
L6 
L75 

2L1 
2L2 
2.2 
L8 
L5 


L5 

L46 

L48 

L50 

L56 

L6 
2.2 
2.0 
2L0 
2L4 

2L3 
2.0 
L8 
L6 
L55 

L5 

1.5 

L50 

L47 

L45 

L47 

L50 

1.5 

L5 

L5 

L7 

L06 

L7 

L8 

LO 

L7 


L66 
L7 
L86 
L75 
LOO 

L62 
L66 
L62 
LOO 
L6 

L6 
L6 
LOO 
L57 
L50 

L53 
L55 
L58 
LOO 
L6 

L6 

L6 

L66 

L7 

1.7 

L70 
L73 
L65 
L35 
L55 


L7 

L70 

L67 

L66 

L62 

L62 
L62 
L56 
L57 
L60 

L6 

L6 

LOO 

L62 

L62 

L62 
L60 
L58 
L56 
L60 

L06 
L66 
L66 
L65 
L66 

L65 
L66 
L7 
L7 
L7 
L7 


Moix.—j«i.  1  to  Mar.  28  gage  heights  affected  by  ioe. 
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DaUy  diicharge,  in  Mtcond/eet,  of  Pryor  Creek  at  HurUley,  M(nU.,/or  191S. 


Day. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Not. 

D«c 

1 

960 
572 
258 
306 
460 

680 
408 
306 
UW 
120 

120 
110 
101 
110 
101 

101 
101 
101 
97 
110 

107 
104 
101 
101 
101 

93 
92 
86 
86 
82 

112 
112 
100 
100 
100 

100 
88 
88 
88 
88 

88 
88 
88 
96 
110 

82 
92 
101 
120 
130 

110 
130 
130 
82 
92 

82 
80 
72 
72 
79 
70 

79 
68 
68 
68 
59 

67 
59 
58 
66 
58 

57 
44 
44 
49 
84 

84 
83 
33 
37 
33 

47 
32 
28 
28 
22 

28 
28 
79 
51 
40 

86 
28 
28 
22 
19 

19 
22 
19 
17 
15 

15 
17 
15 
12 
12 

12 

14 
12 
11 
11 

10 
11 
12 
12 
12 

11 
11 
U 
12 
17 
15 

15 
15 
14 
12 
14 

12 
12 
12 
12 
36 

58 
28 
24 
22 
19 

19 
19 
19 
19 
19 

19 
15 
15 
15 
15 

15 
15 
14 
12 
12 
12 

12 
14 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
19 

17 
17 
17 
17 
19 

22 
22 
24 

51 

74 

139 
158 
158 

82 

40 

40 
86 
88 
40 
46 

51 
156 
120 
120 
195 

177 
130 
83 
51 
46 

40 
40 
40 
37 
36 

87 
40 
40 
40 
40 

65 
110 

65 

82 
101 

65 

58 

« 
98 
74 

51 

54 

68 
54 
51 
51 

51 
61 
61 
48 
40^ 

43 
46 
49 
51 
51 

51 
61 
68 
66 
56 

66 
7D 
68 

28 
46 

a 

2 

i 

8 

a 

4 

X 

S 

M 

6 

M 

7 

M 

8 

IS 

9 

« 

10 

il 

11 

a 

12 

& 

13 

fH 

14 

S4 

16 

54 

16 

54 

17 

51 

18 

62 
62 
62 

62 
62 
62 
62 
62 

62 
76 
76 
168 
600 
1,360 

fl 

12 

47 

20 

« 

21 

51 

22 

58 

23 

0 

24 

SI 

25 

tt 

28 

a 

27 

51 

28 

45 

29 

65 

ao 

fi 

81 

45 

NoTB.— Disdiarge  determined  as  follows:  Mar.  29  to  Apr.  30  and  after  June  27,  from  a  fairly  wdldctod 
rating  ounre;  Mar.  19-28,  estimated  from  measurement  of  Mar.  18  and  gafe  helots;  May  1>13,  estinttn 
from  flow  of  Pryor  Creek  near  Cobum;  May  14  to  June  27,  by  Indirect  method  for  shlftlDg  duBmeis. 

Monthly  dischco'ge  of  Pryor  Creek  at  Huntley ^  Mont.,  for  191S, 


Month. 

Discharge  in  secood-feet. 

RlUHlff 

(total  in 

acre4Mt). 

ACCB- 

Mean. 

IMJ. 

March  18-31 

1,350 
960 
139 
79 
36 
58 
158 
196 
93 
65 

62 
82 
70 
22 
10 
12 
12 
36 
28 
40 

202 

200 
96.4 
47.7 
15.8 
18.0 
36.1 

Tao 

54.9 
55.6 

5,610 

1,110 

3,270 
3;420 

C. 

AprU  

B. 

^::;:::::::::::::::::::::::::::::;:::::::::::;: 

C. 

Jrm^ .-,    ,.r r T       .    r   .    ,   r ... 

C. 

July 

B. 

August 

B. 

September 

B. 

October 

B. 

November.' 

B. 

December 

B. 

The  period 

42.100 
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BIGHORN  BIVEB  NEAB  HABDIN,  MONT. 

Location.— On  the  Crow  Indian  Reeervation/in  the  SW.  |  sec.  13,  T.  1  S.,  R.  33  E., 
at  the  bridge  of  the  Chicago,  Burlington  &  Quincy  Railroad -about  half  a  mile 
above  junction  of  Bighorn  and  Little  Bighorn  riven,  2  milee  from  Hardin,  Mont. 

Beeords  available.— June  16, 1904,  to  December  31, 1913. 

Drainage  area. — 20,700  square  milee. 

Oage.— A  chain  attached  to  west  span  of  railroad  bridge  was  read  up  to  October  11, 

'  1913.  After  that  date  a  temporary  staff  gage,  set  to  the  datum  of  the  chain  gage  but 
located  20  feet  further  downstream,  was  read.  The  staff  gage  reads  0.07  lower 
than  the  chain,  owing  to  its  different  location.  Crage  heights  after  October  1] 
have  been  corrected  to  chain-gage  datimi. 

ControL — Composed  of  gravel;  free  from  v^etation. 

Discharge  meaanrenients. — ^Made  from  railroad  bridge. 

Winter  flow.— Affected  by  ice. 

DivendoDs. — Water  is  diverted  a  few  miles  above  the  station  by  a  private  irrigation 
company  to  irrigate  land  on  west  side  of  the  river. 

Diteharge  measuremenU  of  Bighorn  River  near  Hardin^  Mont,,  in  1913, 


Data. 

Ifydrographer. 

h^t. 

DI9. 
chargo. 

Apr.  17 

B.R.BandeO 

FeH, 
4.55 
4.42 
0.18 
3.40 

See^-ZL 
6,400 
5,790 

£f  19 

do 

Jimeao 

do 

14,800 
8,000 

Ang.  23 

J.M.  Riy 

Daily  gage  height,  in  feet,  of  Bighorn  River  near  Hardin,  Mont,,  for  19  IS, 
(H.  R.  Kean,  observw.] 


Day. 

ICar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1 

6.5 
0.9 
6.2 
5.3 
5.1 

4.7 
4.7 
4.4 
4.2 
3.3 

3.9 
3.7 
3.7 
3.9 
4.0 

4.4 

4.5 
4.7 
4.8 
5.0 

5.0 
6.0 
4.8 
4.7 
4.4 

4.0 
3.9 
3.0 
3.7 
4.2 

4.3 
4.4 
4.3 
4.2 
4.0 

3.9 
3.8 
3.6 
3.6 
4.0 

4.6 
4.9 
5.2 
5.1 
5.0 

4.9 
4.6 
4.4 
4.4 
4.4 

4.4 
4.4 

4.0 
4,5 

4.7 

5.0 
5.5 
0.1 
6.0 
0.9 
7.2 

7.0 
7.2 
7.1 
0.8 
0.0 

0.5 
0.4 
0.4 
7.0 
0.8 

0.4 
0.3 
0.2 
0.2 
0.0 

5.8 
6.0 
5.0 
6.8 
5.8 

5.0 
5.0 
5.8 
0.2 
0.3 

0.3 
0.0 
5.8 
5.8 
0.1 

0.0 
0.0 
0.5 
0.2 
0.0 

5.9 
5.8 
5.8 
6.8 
5.8 

5.7 
5.7 
5.0 
6.4 
5.2 

5.0 
4.7 
4.0 
4.4 
4.4 

4.4 
4.3 
4.3 
4.4 

4.8 

5.2 
5.0 
0.0 
0.0 
5.8 
5.6 

5.5 
5.2 
5.1 
6.0 
4.8 

4.9 
4.8 
4.6 
5.0 
4.7 

4.6 
4.5 
4.4 
4.2 
4.1 

3.95 

3.85 

3.75 

3.7 

3.65 

3.5 

8.45 

3.4 

3.45 

3.35 

3.25 

3.2 

3.2 

3.15 

3.25 

3  45 

3.4 
3.5 
3.5 
8.5 
3.0 

3.5 

3.5 

3.4 

3.35 

3.3 

8.25 

3.25 

3.3 

3.3 

3.3 

3.3 

3.25 

3.25 

3.2 

3.15 

3.1 
3.1 
3.1 
3.2 
3.4 

3.3 
3.3 
3.3 
3.2 
3.25 

3.2 

3.15 

3.2 

3.1 

3.15 

3.2 

3.4 

8.45 

3.3 

3.2 

3.15 

3.1 

3.05 

3.1 

3.06 

3.1 

8.06 

3.1 

3.05 

3.1 

8.06 

3.05 

8.05 

3.1 

8.05 

3.1 

8.06 

3.1 

3.06 

2.9 

2.9 

2.9 

2. 

2.96 

3 

2.96 

4 

3.1 

5 

3.06 

6 

3.1 

7 

* 

3.05 

8 

3.1 

9 

3.06 

10 

8.0 

11 

2.9 

12 

2.9 

13 

2.9 

14 

2.95 

15 

4.8 

6.3 
5.3 
5.1 
5.1 
5.0 

5.0 
5.0 
5.1 
5.1 
5.1 

5.1 
5.1 
5.1 
5.1 
0.5 
6.9 

2.9 

16 

2.86 

17 

2.86 

18 

2.9 

19 

2.85 

ao 

2.9 

21 

2.85 

22 

2.9 

23 

24 

25 

26 

27 

28 

20 

30 

31 

Non.— Oage  heights  for  March  may  be  somewhat  affected  by  Ice.    Oage  height  Apr.  10  probably 

-'-    MB. 
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DaUy  dtichargey  in  tecond-feetf  o/Bighom  River  near  Hardin^  Mont.,  for  1913. 


D«y. 


ICar.      Apr.      May.     Jnne.     July.      Aug.      Sept       Oct.      Nor 


1. 
3. 
3. 
4. 
5. 

0.. 
7. 
8. 
0. 
10. 

11.. 
13.. 
13.. 
14.. 
16.. 

16.. 
17.. 
18.. 
19.. 
30.. 

31.. 
33.. 
33.. 
34.. 
35.. 

36.. 
37.. 
38.. 
39.. 
30.. 
31.. 


7,330 

9,760 
9,760 
8,730 
8,730 
8,290 

8,330 
8,330 
8,730 
8,730 
8,730 

8,730 
8,730 
8,730 
8,730 
16,300 
18,600 


16,300 
18,600 
14,600 
9,750 
8,730 

6,930 
6,930 
5,800 
5,310 
5,530 

4,310 
8,700 
3,700 
4,310 
4,000 

5,800 
6,300 
6,930 
7,330 
8,330 

8,330 
8,330 
7,330 
6,930 
5,800 

4,000 
4,310 
3,600 
3,700 
5,310 


5,530 
5,860 
6,530 
5,310 
4,000 

4,310 
4,030 
3,600 
3,600 
4,000 

6,560 
7,700 
9,330 
8,730 
8,330 

7,780 
6,560 
5,800 
5,800 
5,800 

5,800 
5,800 
6,650 
6,300 
6,930 

8,330 
10,800 
14,000 
16,800 
18,000 
30,000 


19,300 
30,600 
30,000 
18,000 
16,800 

16,300 
15,600 
15,600 
19,300 
18,000 

15,000 
15,100 
14,600 
14,600 
13,500 

13,400 
11,300 
11,300 
13,400 
13,400 

11,300 
11,300 
13,400 
14,000 
15,100 

15,100 
13,500 
13,400 
13,400 
14,000 


16,800 
16,800 
16,300 
14,000 
13,500 

13,900 
13,400 
13,400 
13,400 
13,400 

11,900 
11,900 
11,300 
10,300 
9,330 

8,330 
6,930 
6,550 
5,800 
5,800 

5,800 
5.530 
6,530 
5,800 
7,330 

9,330 
11,300 
13,600 
13,500 
13,400 
11,300 


10,800 
9,330 
8,730 
8,330 
7,330 

7,700 
7,330 
6,560 
8,330 
6,930 

6,550 
6,300 
5,800 
5,310 
4,900 

4,400 
4,170 
3,900 
3,760 
3,630 

3,350 
3,130 
3,010 
3,130 
3,800 

3,660 
3,550 
3,560 
3,440 
3,600 
3,130 


3,010 
3,350 
3,260 
3,350 
3,600 

3,350 
3,250 
3,010 
3,890 
2,770 

2,660 
2,660 
2,770 
2,770 
3,770 

2,770 
2,600 
3,600 
2,550 
3,440 

3,340 
3,340 
2,340 
2,550 
3,010 

3,770 
2,770 
3,770 
2,550 
3,000 


3,550 
3,440 
3,650 
2,340 
3,440 

3,550 
3,010 
3,130 
3,770 
2,550 

2,440 
2,340 
3,240 
3,340 
3,240 

3,340 
3,240 
3,340 
3.240 
2,340 

2,240 
2,240 
2,240 
2.340 
2,240 

2,340 
2,240 
2,340 
2.240 
1,950 
1,950 


l.«90 
IMO 
3,0l» 
IW 
2,Jrt 

2,«8 

2.J46 
%^ 
2.140 

1,960 
l.WO 

1.950 
1«0 
1.950 

1,W 

1,W 

urn 
i,m 

im 

1,99 


NoTC—Disofaarge  determined  from  a  ftUrly  well  defined  latlng  oorve.  The  gage  heists  for  Mardi 
may  be  affected  by  loe.  In  which  oaae  the  rasolts  are  high.  Discharge  estlmatel  Apr.  10  because  of 
probable  error  in  gage  height. 

Monthly  discharge  of  Bighorn  River  near  Hardin,  Mont.,  for  191 S. 


Month. 

Discharge  hi  seoond-fset. 

Run-off 
(total  in 
acre4eet). 

Aeco- 

iwa.'yiiwmii. 

IClnlmum. 

Mean. 

nej. 

Marrh  15-31 

18.000 
18,000 
20,000 
20,000 
16,800 
10,800 
3,600 
3,130 
2,340 

7,320 
3,500 
3,600 
11,300 
5,530 
2,440 
2,340 
1,960 
1,860 

9,600 
7,060 
7730 
14,800 
10,000 
5,300 
2,810 
3380 
3050 

337,000 
430,000 
475,000 
881,000 
653,000 
330,000 
167,000 
146,000 
80;500 

B. 

April 

R. 

May..::;::::::::::::;;:::::::::::::::::::::::::::: 

R. 

JaoD ..         

R 

July 

B. 

August 

B. 

September 

B. 

October 

B. 

November  1-33 

B. 

1 

3,480,000 
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SHOSHONE  BIVEB  AT  COBBETT  DAM,   WTO. 

Location.— In  the  NE.  J  aec.  7,  T.  63  N.,  R.  100  W.,  at  Corbett  diversion  dam,  8 
miles  below  Cody,  Wyo. 

Beeords  available.— April  20, 1908,  to  December  31, 1913. 

Drainage  area.— Not  measured  at  this  station;  drainage  area  above  Cody  is  1,400 
square  miles.  Sage  Creek,  the  only  important  tributary  that  enters  between 
this  station  and  Cody,  drains  only  about  25  square  miles. 

Gage.— Forty  feet  upstream  from  the  crest  of  the  dam;  readings  represent  hei^t  of 
water  above  crest. 

Determinations  of  discharge. — ^The  dischaige  is  computed  by  considering  the 
dam  as  a  weir  and  the  sluice  gates  as  submerged  orifices.  The  following  formula 
for  dischaige  over  the  crest  was  developed  by  W.  A.  Lamb  from  measurements  at 
Cody,  Wyo.:  Q=3.50  BH*»".  The  dam  is  of  reinforced  concrete,  of  the  but- 
tressed type,  having  on  the  upstream  side  a  deck  2}  feet  thick,  sloping  1  to  1,  and 
supported  by  buttresses  2  feet  thick  spaced  14  feet  on  centers;  it  raises  the  low- 
water  elevation  of  the  river  10.2  feet;  the  length  between  abutments  is  400  feet. 

Divezaiona  and  storage.— Little  water  is  diverted  above  this  station,  but  the  Sho- 
shone reservoir,  with  a  capacity  of  456,000  acre-feet,  regulates  the  flow. 

Cooperation. — Gage  heights  and  dischaige  into  Corbett  timnel  furnished  by  United 
States  Reclamation  Service. 

Daily  gage  height  ^  in  feet  y  ofSho$hone  River  at  Corbett  dam,  Wyo.  ^  for  J9JS, 
(L.  L.  Sutton  and  O.  K.  Pettee,  observers.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

Maj. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

1.14 
1.12 
1.10 
1.10 
1.00 

1.06 
L08 
1.07 
1.06 
1.04 

1.08 
1.02 
1.01 
1.00 
.09 

.08 
.90 
.94 
.91 
.85 

.47 
.45 
.45 
.40 

.48 

.48 
.47 
.47 
.45 
.42 
.42 

a  42 
.41 
.40 
.80 
.68 

.40 
.42 
.41 
.41 
.41 

.42 
.42 
.41 
.42 
.43 

.50 
.56 
.53 
.56 
.54 

.52 
.40 
.38 
.36 
.37 

.36 
.36 
.37 

a37 
.40 
.42 
.42 
.42 

.42 
.47 
.48 
.50 
.50 

.49 

.50 
.45 
.37 
.37 

.38 
.38 
.41 
.41 
.33 

.22 
.28 
.40 
.40 
.30 

.37 
.35 
.38 
.43 
.47 
.41 

a56 

.54 

.50 
.57 
.50 

.50 
.48 
.45 
.48 
.50 

.55 
.61 
.57 
.55 
.55 

.60 
.71 
.90 
1.20 
1.11 

1.12 
.96 

.97 
.58 

.48 

.50 
.50 
.52 
.51 
.52 

0.53 
.50 
.51 
.63 
.50 

.25 
.30 
.31 
.30 
.32 

.33 
.80 
.61 
.50 
.60 

.55 
.48 
.47 
.49 
.72 

.73 
.80 
.81 
.79 
.80 

.81 
.83 
.81 
.83 
.85 
.30 

a45 
.65 
.66 
.67 
.63 

.62 
.60 
.58 
.57 
.57 

.58 
.60 
.66 
.72 
.78 

.77 
.76 
.77 
.75 
.75 

.78 
1.72 
2.15 
2.40 
2.40 

2.25 
2.32 
2.50 
2.60 
2L80 

2.50 
2.40 
2.4S 
2.52 
2.40 

2.35 
2.33 
2.40 
2.31 
X30 

2.25 
2.00 
1.95 
1.75 
1.65 

1.63 
1.58 
1.53 
1.50 
1.45 

1.46 
1,42 
1.60 
1.60 
1.73 

1.70 
2.00 
2.10 
2.05 
2.10 
2.10 

1.97 
1.85 
1.80 
1.77 
1.72 

1.70 
1.60 
1.50 
1.40 
1.40 

1.35 
1.32 
1.27 
1.22 
1.13 

1.06 
1.05 
1.05 
.98 
.97 

.91 
.84 
1.03 
.76 
.84 

.84 
.72 
.73 
.86 
.95 
.98 

1.00 
.96 
.94 
.90 

.87 

.86 
.83 
.78 
.76 
.76 

.75 
.73 
.71 
.70 
.65 

.66 
.63 
.64 
.63 
.62 

.61 
.62 
.62 
.63 
.64 

.57 
.50 
.56 
.56 
.55 



a60 

.61 
.60 
.50 
.60 

.66 
.65 
.64 
.65 
.66 

.55 
.53 
.50 
.49 
.47 

.50 
.56 
.55 
.54 
.54 

.53 
.54 
.53 
.52 
.54 

.54 

.51 
.51 
.51 
.51 
.52 

'  a58 
.50 
.50 
.56 

0.42 

2 

J 

1 

5 

S 

J 

S 

) 

) 

.42 

.41 
.41 
.41 
.42 
.41 

.41 

.41 
.30 
.39 
.39 

.30 
.39 
.41 
.41 
.41 

.42 
.42 
.42 
.42 
.42 



1 

{ 

1 

1 

\ 

I 

1 

.43 

1 

.43 
.43 

t 

.44 

.43 

.41 
.41 

.42 

.42 

.42 

.41 

1 

.41 

.41 

NoTB.— Gage  heights  give  the  height  of  water  above  crest  of  the  dam  and  were  used  to  compute  the  flow 
rcr  the  dam  only.  Gage  heights  Feb.  4-5  distorted  by  ice.  Ice  present  on  dam  Mar.  20-21,  but  gage 
eights  are  assumed  correct.    Nov.  M)  and  Deo.  2-18,  total  flow  was  going  through  the  sluice  gates. 
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SUBFACE  WATEB  SUPPLY,  1913,  PABT  VI, 


Daily  dMkorge^  in  $ecimd-feet,  of8ho$hone  River,  including  sluiceM  imd  tunneU,  at  CorUU 

dam,  Wyo,Jor  1913. 


D«y, 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nofv. 

Dee. 

1 

1^40 
l.flOO 
1,640 
1.640 
1,620 

1,690 
1,590 
1,570 
1,540 
1,500 

1,470 
1,450 
1,420 
1,400 
1,380 

1,360 
1,310 
1,270 
1,200 
1,080 

400 
400 
414 
442 

442 

428 
428 
400 
358 
358 

S68 

844 
830 
330 
830 

830 
358 
844 
844 
344 

858 

358 
844 
858 

278 

410 
550 
518 
550 
534 

502 
330 
306 
282 
294 

282 
282 
204 

994 
830 
858 
358 
858 

858 

428 
442 
470 
470 

456 
470 
400 
294 
294 

306 

306 
844 
344 
246 

134 
191 
330 
330 
318 

294 
270 
306 

372 
428 
387 

566 

534 

470 
582 
470 

470 
442 
400 
442 
470 

550 
647 
582 
650 
550 

630 

818 

1,180 

1,880 

1,680 

1,600 

1,310 

1,330 

598 

442 

470 
532 
563 
672 
648 

664 
628 
657 
689 
667 

3n 

419 
433 
436 
464 

476 
860 

8n 

844 
860 

826 
748 
758 
753 
1,080 

1,060 
1200 
1,240 
1,180 
1,180 

1,200 
1,260 
1,280 
1,350 
1,400 
500 

658 

978 

990 

1,070 

1,020 

936 
919 
919 

935 

951 

1,013 

1,080 

1,160 

1,140 
1  120 
1,140 
1,100 
1,100 

1,150 
3,470 
4,860 
5,720 
5,710 

5,160 
5,390 
6,060 
6^430 
7^220 

6,090 
5,630 
5,810 
6,060 
5,630 

5,480 
5,480 
5860 
5,600 
5,560 

5,300 
4,800 
4,400 
8,760 
3,460 

8,410 
8,270 
3,130 
3,060 
2,930 

2,900 
2,860 
3,300 
3,460 
3,540 

3,450 
4,380 
4,680 
4,500 
4^640 
4,620 

4,210 
3,830 
8,660 
3^580 
8,440 

8,410 
8,160 
2^900 
2,630 
2,610 

2,460 
2,410 
2,330 
2,210 
1,990 

1,850 
1,760 
1,760 
1600 
1,580 

1,490 
1,400 
1,790 
1  180 
1,320 

1,360 
1,170 
1,180 
1,390 

isao 

1,550 

1,560 
1,500 
1,470 
1,330 
1,250 

1,240 
1,200 
1,100 
1,0J0 
1,060 

1,020 

1,000 

964 

946 

844 

844 
793 
810 
793 
776 

735 
738 
728 
734 
751 

600 

631 
641 
662 
686 

715 
731 
714 
690 
669 

761 
809 

790 
816 
833 

644 
603 
S57 
560 
540 

583 
590 
688 
571 
571 

555 

571 
555 
639 
571 

671 
583 
523 
638 
521 
530 

M6 

497 
OO 

550 

543 
481 
423 

300 
879 

385 
385 

381 

sn 

zn 

877 
877 
880 
850 
850 

SSO 
846 
868 
868 

870 

886 
888 
877 
S7« 
876 

171 

2 

in 

8 

371 

4 

377 

6 

m 

6 

379 

7 

Jfl 

8 

m 

9 

» 

10 

m 

11  

» 

12 

3?l 

13 

m 

14 

39 

15 

371 

16 

sn 

17 

33 

18 

33 

19 

33 

20 

23 

21 

S3 

22 

381 

23 

S3 

24 

M 

25 

3M 

2S 

27 

SI 

28 

29 

3M 

30 

3M 

31 

SU 

NoTK.— Discharge  determined  by  adding  the  flow  through  the  tunnd  to  the  flow  over  the  emt  of  thedt& 
Record  of  daily  discharge  through  the  tunnels  was  furnished  by  the  United  States  RedamatiGo  SsniK 
The  flow  over  the  dam  was  obtained  from  a  rating  table  computed  by  the  formula  3.50BH1.**  (see  ststioi 
description).  Discharge  Feb.  4-5  interpolated.  Water  was  snut  off  at  the  Shoshone  dam  from  5.30  p.  b. 
Feb.  15  to  2  a.  m.  Feb.  16 .  but  the  gage  was  read  at  such  times  so  thafr  this  fact  does  not  appear;  pnptf 
allowance  made  in  determming  discharge  Feb.  15  and  16.  Discharge  interpolated  Nov.  5-9  and  Dec.  3-n» 
as  total  flow  was  going  through  the  sluicegates.  These  are  the  only  periods  during  which  the  sinlceptts 
were  open. 


Monthly  discharge  of  Shoshone  River,  incliuHng  sluices  and  tunnels,  at  Corbett  dam,  Wjfo,, 

for  1913. 


Month. 


January 

February 

March 

iC:::::::::: 

June 

July 

August 

September 

October 

November 

December 

The  year. 


Discharge  in  seoond-lbet. 


Maximum.  Mfntnmin.      Mean. 


1,740 

550 

470 

1,880 

1,400 

7,220 

6,060 

4,210 

1,580 

833 

639 

386 


7,220 


844 


134 


1,100 


278 

366 

134 

845 

400 

735 

871 

851 

658 

2,380 

2,860 

*'2J 

1,170 

2,230 

609 

948 

521 

622 

846 

415 

1,240 


Run-otf 
(totelln 
acre-teC). 


67,600 
20^300 

2i,aoo 

43,700 
52,800 
142,000 
272,000 
136,000 
66,400 
88,200 
24,700 
22,700 


897,000 


nej. 
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Daily  discharge^  in  second-feet,  of  Corbett  tunnel  at  Corbett  dam,  Wyo,yfcT  191S, 


i>»y. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1 

14« 
168 
171 

m 

187 

200 
200 

211 
226 
230 

230 
23D 
,230 
230 
230 

270 

aoo 

330 
207 
244 

227 
215 
236 
216 
197 

197 
225 
281 
310 
322 
290 

268 
258 
258 
818 
837 

837 
837 
837 
337 
837 

337 
321 
281 
239 
211 

211 
211 
211 
211 
211 

204 
184 
169 
140 
134 

116 
98 
98 
98 
98 

74 
49 
49 
49 
64 

86 

164 
267 
337 
344 

847 
365 
378 
378 
376 

884 

392 
392 
400 
414 

414 
414 
866 

264 
222 

222 
200 
162 
146 
115 
103 

128 
134 
134 
188 
163 

180 
219 
242 
242 
219 

197 
227 
267 
276 
276 

258 
241 
241 
241 
251 

^ 
336 
321 
268 
269 

303 
331 
331 
286 
226 
191 

184 
207 
196 
162 
128 

143 
168 
168 
158 
140 

134 
146 
146 
146 
129 

112 
112 
112 
112 
112 

88 

74 
64 
63 
63 

27 
17 
75 
86 
86 

86 
84 
84 
86 
29 

29 
94 
101 
101 
101 

94 
86 
87 
104 
112 

63 
24 
82 
37 
37 

87 
37 
87 
37 
37 

87 
37 
37 
37 
35 
28 

28 
27 
26 
26 
41 

67 
29 
0 
0 
21 

41 
41 
37 
33 
33 

33 
33 
32 
32 
32 

82 
28 
24 
24 

26 

28 
25 
19 
18 
18 

18 

2 

19 

3 

18 

4 

18 

5 

19 

ft 

18 

7 

19 

S 

18 

9 

18 

10 

19 

11 

18 

12 

0 

U 

14 

15 

1ft 

17 

18 

w 

20 

21 

22 

21 

24 

2S 

2S 

27  ....'. 

02 
ftl 
86 
14« 

28 

2B 

»::::::::::::::::::::::::::: 

11 

43 

None— Discharge  record,  furnished  by  United  States  Reclamation  Service,  represents  the  amount  of 
vater  diverted  forirrigation. 


Monthly  discharge  of  Corbett  tunnel  at  Corbett  dam,  Wyo.,for  191S. 


Month. 


Dischaige  in  seoond-fBet. 


ifii-rftimm.  ifiniwmm.      Mean. 


Run-off 
(total  in 
acre-fBet). 


Accu- 
racy. 


March  31... 
April  27-30. 


ruly 

^ngoat 

3ept6iiiber... . . . 

C)ctober 

(*oveniber. . . . . . 

December  1-12.. 


The  period. 


146 
330 
337 
414 
336 
207 
112 
67 
19 


61 

146 

98 

49 

128 

17 

24 

0 

9 


43 
88.8 

233 

230 

256 

239 

117 
60.1 
28.1 
17.6 


85 

705 

14,300 

13,700 

15,700 

14,700 

6,960 

3,700 

1,670 

419 


71.900 
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SUBFACB   WATEB  SUPPLY,  1913,  PABT  VI. 
SOAP  CBBEK  NEAB  ST.   XAYIEB,   MONT. 


Location. — On  the  Crow  Indian  reservation,  one-fourth  mile  above  head  works  of  Sotp 

Creek  ditch,  in  the  W. }  NW.  i  sec.  2,  T.  6  S.,  R.  32  E.,  about  9  miles  south  of  St. 

Xavier,  Mont. 
Booorda  available.— September  11, 1911,  to  December  31, 1913. 
Drainage  area. — ^Not  measured. 

Oa^.— An  overhanging  chain  gage  on  left  bank  about  100  feet  above  the  ford. 
Control. — Firm  gravel  and  cobblestones  50  feet  below  the  gage;  permanent.    Bed 

of  stream  is  gravel  and  sand  at  gage. 
Diaoharg^  meaaurementB. — ^Made  by  wading  at  the  ford  100  feet  below  the  gage. 
Winter  flow. — Stream  froaen  during  the  winter  months;  winter  gage  heists  of  no 

value. 
Diversion. — ^None  above  gage. 

Discharge  measuremenU  of  Soap  Creek  near  St.  Xavier,  Mont.,  in  1913. 


Date. 

HydrofimplMr. 

lidSEl 

Dis- 
charge. 

Date. 

Hydrognipber. 

h^ 

Db- 
charsft. 

Apr.  18 
Aj  21 

July     1 

R.  R.RaDdell 

Feet. 
8.63 
8.40 
8.34 

aee.'ft. 
M 
85 
24 

Aoff.  26 
Oct.     7 

J.M.Ray 

Feet 

3.22 
3.34 

do 

do 

do 

22 

Daily  gage  height,  in  feet,  of  Soap  Creek  near  St.  Xavier,  Mont.,  for  191S. 
[W.  G.  WaniU,  obaenrer.] 


Day. 

May. 

Jane. 

July. 

Ans. 

Sept, 

Oct. 

Not. 

1 

8.27 

154 

2 

3 

4 

3.34 

6 

3.08 

3.30 

ft 

3.28 

3.34 

7 

8        

1» 

9 

10 

3.45 

* 

11 

3.49 

12 

3.28 

13 

3.04 

3.27 

14 



15 

S.44 

16 

3.30 

17 

18 

3.34 

19 

3.30 

20 

3.42 

3.29 

21 

22 

3.34 

23 

3.10 

24 

25 

3.38 

26                                      

3.25 

8.22 

27 

3.78 

28            .                                         

3.38 

2oI!.! ^ 

i« 

»::::::::::::::::::::::       ::::::: 

3.04 

8.29 

81 



1 
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Daily  discharge,  in  second-feet,  of  Soap  Creek  near  St.  Xavier,  Mont.,  for  191 S. 


Day. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oet 

Nov. 

J 

10 
10 
11 
11 
11 

11 
11 
11 
10 
10 

10 
10 
9.7 
13 
15 

18 
21 
34 
27 
80 

80 
29 
29 
28 
28 

27 
27 
27 
26 
26 

24 
24 
23 
22 
23 

23 
23 
21 
21 
20 

20 
20 
20 
20 
21 

21 
22 
22 
22 
22 

22 

21 
20 
10 
19 

19 
19 
19 
19 
20 
20 

20 
21 
23 
23 
24 

25 
26 
28 
30 
32 

32 
80 
28 
26 
24 

23 

21 
20 
19 
18 

16 
14 
12 
14 
10 

17 
18 
19 
20 
21 
21 

21 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
21 
21 
21 
21 

29 
87 
45 
63 
61 

09 
77 
09 
01 
53 

46 
S7 
29 
22 
22 

22 
22 

26 
28 
30 

33 
32 
31 
30 
28 

26 
24 
22 
22 
28 

28 
24 
24 
26 
26 

31 
83 
35 
37 

89 

2 

87 

3 

86 

4 

88 

5 :;:::::::::: 

80 

6 1 

27 

7 '  

24 

8..:: : : ::::::' 

22 

9 

28 

10 

34 

11 

26 

12 

26 

13 

27 

14 

28 

13 



29 

1« 

28 

17 

27 

18 



26 

19 

26 

20 

24 

21 

28 

22 

22 

23 1 

28 

34.::::::: :.:.::!:::::::: 

34 

25 ' 

26 

» 1 

26 

27 

27 

28 

28 

29 

29 

30 

».7 

29 

31 

Note.— Discharge  determined  as  foUowe:  Hay  30  to  Sept.  27,  from  a  fairlv  weU  defined  rating  ounre 
Oct.  4  to  Nov.  30,  from  a  poody  defined  rating  curve.  Discharge  interpolatea  tor  days  on  which  gaga  was 
not  read. 

Monthly  discharge  of  Soap  Creek  near  St.  Xavier,  Mont.,  for  19IS. 


Month. 


Dischaige  In  seoond-fBet. 


Maximum.  Minimum.     Mean, 


Run-off 
(total  In 
aore-fcet). 


Aoou- 
racy. 


June 

July 

August 

September.. 

October 

NovemtMT. . 


9.7 
19 
12 
20 
22 
22 


The  period. 


18.6 
20.9 
21.9 
32.0 
27.9 
27.2 


1,110 
1,290 
1,350 
1,900 
1,720 
1,630 


8.990 


ROTTENQBASS   CREEK   NEAB   ST.    XAVIER,   MONT. 

Location. — On  the  Crow  Indian  reeervation,  one-fourth  mile  above  the  crossing  of 

the  Bighorn  canal,  in  the  NW.  i  sec.  6,  T.  5  S.,  R.  33  E.,  about  4  miles  southeast 

of  St.  Xavier,  Mont. 
BeoorcUi  available.— September  9, 1911,  to  December  31, 1913. 
Oage. — Overhanging  chain  gage  on  left  bank. 
Control. — Likely  to  change.    Bed  of  stream  is  composed  of  sand  and  silt.    The 

channel  is  deep  and  current  sluggish  for  several  hundred  feet  above  and  below 

the  gage. 
Diacharsre  measurementB.— Made  by  wading  above  the  gage. 
Winter  flow. — Channel  freezes  during  winter  months. 
Diveraions.    None. 
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DMwrgt  mMMuremenU  of  RoUtngron  CreA  near  St.  Xavier,  MonL^  in  191S, 


Date. 

Hydrographcr. 

^. 

1%. 

Apr.  18 
MaV  20 

Jane  ao 

R.  R.  Randell 

FtfL 
4.tt 
4.48 

1.87 

do 

».8 

.  ..  do 

Ul 

Oct.     7 

J.  M.  Ray 

7.4 

Daily  gage  height,  in  feet,  anddUcharge.  in  second  feet,  ofRottengrau  Creek  near  St,  Xasur 

Mont.,  for  191S. 

[W.  H.  Feigasoii,  obseirer.l 


Jima. 

July. 

Aocnat. 

Oetobff. 

Day. 

iMll^t 

Dla- 
cfaarsa. 

iMil^t 

Dla. 
chaifit 

iMil^t. 

Db. 
chaigai 

iSlSt- 

chaigai 

iSSSl 

elMVt 

1 

4.4 

26 
29 
S2 

ao 

20 

28 
26 
26 
26 
22 

19 
18 
17 
82 
20 

26 
19 
17 
24 
82 

26 
20 
15 
32 
25 

10 
IS 
13 
14 
15 

8.0 
**4.V 

"io' 
"iV 

*"i*8' 

3.4 
3.4 

"'Hi' 

3.4 

**"*i*3* 
8.3 

3.3 
**'*i*2* 

*  "i'i* 

3.3 

*'*3.'4' 

*'"i'3* 
3.3 

16 
16 
17 
16 
16 

16 
15 

"Hi" 

3.3 

**'i*4* 

"'i'S' 
"i'i" 

3.8 

***i'2** 
"*i*2** 

'"Hi" 
'"Hi" 

3.25 

"'Hi' 

6.5 

3.3 

"i'i" 

"Hi" 
"Hi" 

'"H2H 
"Hi" 

'"H'a" 

"H's" 

'"HH' 

""ii" 

"i'i" 

*i*9" 

6.5 

6.6 
15 

""H's 

""HH 
"Ho 

""HH 

8,7 
***'i'6* 
**"i*5* 

""H'5' 
""i*4* 

""HH 

""H'i 

u 

2 

u 

8 

4.0 

u 

4 

M 

6 

4.5 

14 

6 

IS 

7 

4.4 

IS 

8 

IS 

• 

4.4 

U 

10 

17 

11 

4.1 

IT 

12 

H 

13 

4.0 
4.0 

U 

14 

U 

15 

U 

w 

4.4 
4.1 
4.0 

u 

17 

u 

18 

1 

19 

9 

20 

4.0 
4.4 

» 

21 

22.           

f 

f 

23 

S.9 
4.6 

7 

24 

S 

26 

11 

26 

tt 

27 

3.8 

IS 

28 

u 

20 

n 

30 

9 

31  .               

• 

DaUy  discharge  determined  from  a  well-defined  curve. 

Monthly  discharge  of  Rottengrass  Creek  near  St.  Xavier,  Mont.,  for  191S, 


Month. 

Disohaise  In  seoond^Bet. 

RmHiff 
(total  tn 
aore-fcet). 

AflW 

llazimnni. 

Mlnimam. 

Mean. 

i«y- 

jQM : 

82 
17 
8 
10 
17 

18 
6 
6 
6 

7 

28.8 

0.7 
7.0 
8.6 
li2 

506 

m 

612 
750 

A. 

July 

ft 

Amraat , 

B. 

R 

October..: 

B 

The  period 

3,680 

_ 
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LITTLE  BIGHORN   RIVBB  NEAR  WYOLA,   MONT. 

Location. — On  the  Crow  Indian  Reservation,  one-fourth  mile  below  proposed  head- 
works  of  Little  Bighorn  canal  No.  3,  in  the  N.  J  SW.  J  sec.  28,  T.  8  S.,  R.  35  E., 
about  4  miles  southwest  of  Wyola  about  16  miles  above  mouth  of  Lodge  Grass 
Creek. 

BeeorcU  ayailable.—September  7, 1911,  to  December  31.  1913. 

Drainage  area. — 260  sq\iare  miles. 

Gage. — Overhanging  chain  gage  on  right  bank. 

Ck>ntro1. — Practically  permanent.  Bed  of  stream  is  composed  of  gravel  and  cobble- 
stones. 

Discharge  measurementB. — Made  by  wading  at  ford  below  the  gage. 

Winter  flow. — Channel  filled  with  ice  during  winter  months. 

Diversion.— None. 

Discharge  measurements  of  Little  Bighorn  River  near  Wyola,  Mont.,  in  191S. 


Date. 

Hydrogn^her. 

A 

Db- 
charge. 

Date. 

Hydrographer. 

&^ 

Db- 
ctaarge. 

Mw.  19 

W.  A.T^nnib. 

Feet. 

a  4. 18 
4.70 
5.38 

aee.'ft. 

77 

242 

490 

July    5 
Aug.  24 
Oct.   10 

R.  R.  Randall 

Feet. 
4.90 
4.40 
4.36 

*"-4 

Apr.  22 
lay  23 

R.n.  KMMlflIL..x. 

J.M.Ray 

122 

do 

do 

116 

a  Ice  present. 

Daily  gage  height,  in  feet,  of  Little  Bighorn  River  near  Wyola,  Mont.,  for  191S, 
[Leslie  Schroede^  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

4.8 
4.7 
4.65 
4.65 
4.55 

4.5 

4.5 

4.6 

4.85 

5.1 

5.55 

5.6 

5.5 

5.4 

5.3 

5.25 
5.2 
5.15 
5.35 
5.2 

5.1 

6.1 

5.35 

5.7 

5.9 

6.1 
6.4 
6.5 
6.6 
6.6 
6.6 

6.4 
6.4 
6.2 
6.2 
6.1 

6.0 
5.9 
5.9 
5.85 
5.8 

5.7 
5.6 
5.5 
5.4 
5.4 

6.35 
5.3 
5.2 
5.2- 
5.1 

5.15 

5.1 

5.1 

5.1 

5.1 

5.1 

5.1 

5.05 

5.05 

5.05 

4.95 
5.0 
4.9 
4.9 
4.85 

4.8 
4.8 
4.8 
4.75 
4.75 

4.8 
4.75 
4.75 
4.75 
4.75 

4.7 

4.7 

4.65 

4.6 

4.6 

4.55 
4.65 
4.66 
4.65 
4.6 

4.6 
4.65 
4.6 
4.5 
4.5 
4.55 

4.55 

4.5 

4.55 

4.5 

4.5 

4.5 

4.5 

4.5 

4.56 

4.6 

4.6 

4.45 

4.45 

4.46 

4.45 

4.4 
4.4 
4.4 
4.4 
4.4 

4.35 

4.4 

4.35 

4.35 

4.35 

4.35 
4.35 
4.35 
4.35 
4.35 
4.35 

4.35 
4.35 
4.35 
4.30 
4.30 

4.3 

4.8 

4.3 

4.25 

4.3 

1:f 

4.3 
4.3 
4.4 

4.4 

4.35 

4.35 

4.35 

4.35 

4.35 

4.35 

4.5 

4.5 

4.4 

4.4 

4.4 

4.35 

4.4 

4.35 

4.35 

4.35 

4.3 

4.4 

4.46 

4.4 

4.4 
4.4 
4.35 
4.35 

4.35 
4.35 
4.35 
4.35 
4.35 

4.35 
4.3 
4.35 
4.35 
4.36 

4.35 
4.35 
4.35 
4.3 
4.45 

4.35 

4.4 

4.45 

4.4 

4.35 

4  36 

4.36 

2 

4.4 

3 

4.35 

4 

4.35 

5 

4.35 

6 

4.35 

7 

4.35 

8 

4.3 

9 , 

4.3 

10 

4.3 

11 

4.35 

U 

4.3 

13 

4.45 
4.50 
4.50 

4.45 

4.5 

4.5 

4.5 

4.6 

4.6 

4.7 

4.55 

4.5 

4.4 

4.45 
4.45 
4.6 
4.7 
4.8 

4.3 

14 

4.3 

15 

4.3 

16.... 

4.25 

17 

4.25 

18 : 

4.25 

19 

4.3 

» : : 

4.25 

21 

4.3 

22 

4.25 

23 

4.25 

34 

4.25 

25 ^ 

29 

4.25 
4.3 

27 ,'/, ; 

4.25 

28 

4.25 

29 !!...'..;.*.*'.*".*.'.*.'.' '. 

4.25 

30 

4.25 

31 :;;*: ;:*:"* 

i 
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Daily  di$charge,  in  iecond-feet,  of  Little  Bighorn  River  near  Wyda,  Mont.j  for  291S. 


D«y. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1 

373 
243 
329 
329 

303 

190 
190 
315 
389 
376 

577 
603 
553 
504 
450 

438 
416 
896 
482 
416 

876 
376 
482 

656 

768 

889 
1»060 
1,140 
1,200 
1200 
1,200 

1,080 

1.080 

951 

951 

889 

828 

768 
768 
739 
710 

655 
603 
553 
504 
504 

483 
459 
416 
416 
876 

896 
376 
876 
378 
876 

876 
876 
358 
858 

358 

322 
339 
306 
306 
280 

273 
273 
273 
258 
258 

273 
258 
258 
258 
258 

243 
243 
239 
315 
315 

303 
339 
229 
329 

315 

315 
339 
315 
190 
187 
196 

193 
176 
183 
167 
163 

161 
159 
157 
165 
120 

146 
132 
132 
132 
132 

122 
122 
122 
122 
122 

114 
122 
114 
114 
114 

114 
U4 
114 
114 
114 
114 

114 
114 
114 
106 
105 

105 
105 
105 
98 
105 

98 
105 
105 
105 
122 

122 
114 
114 
114 
114 

114 
114 
142 
142 
122 

122 
122 
114 
122 
114 

114 
114 
106 

la 

132 

123 
123 
123 
114 
114 

114 
114 
114 
114 
114 

114 
106 
114 
114 
114 

114 

m 

114 
105 
133 

U4 
132 
132 
122 
114 
114 

114 

2 

m 

3 

U4 

4 

114 

5 

114 

6 

114 

7 

114 

8 

las 

9 

105 

10 

V& 

11 

114 

12 

IQS 

13 

179 
190 
190 

179 
190 
190 
190 
315 

315 
343 
303 
190 
168 

179 
179 
315 
343 
373 

m 

14 

IQS 

15 

106 

16 

98 

17 

9S 

18 

9S 

19 

106 

30 

m 

31 

106 

S3 

% 

33 

9$ 

34 

98 

35 

9& 

36 

106 

37 

98 

38 

96 

39 

96 

30 

96 

31 

Note.— DiscdiargB  detennined  as  foltows:  To  July  28,  from  a  ratlnff  curve  well  defined  between  190  and 
550  seoond-feet,  fairly  well  defined  at  lower  stans,  and  poorly  defined  at  higber  stages;  July  29  to  Aug.  11, 
by  indirect  metbod  for  sbifting  cbannel;  Aug.  12  to  Nov.  30,  from  a  fairly  well-defined  ratmg  curve. 

Monthly  discharge  of  Little  Bighorn  River  near  WyolOy  Mont.,  for  19 IS. 
(Drainage  area,  260  square  miles.) 


IContb. 


Discbarge  In  seoond-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off. 


Deptbin 

inches  on 

drainage 

area. 


Total  in 
acre-feet. 


Aora- 
r^y. 


AprU  13-30. 

May 

June 

July 

August 

September.. 

October 

November. . 


273 
1,200 
1,060 
330 
192 
142 
132 
122 


168 
190 
358 
187 
114 

98 
106 

98 


202 
637 
582 
251 
136 
114 
116 
106 


0.777 
2.07 
2.24 
.965 
.528 
.438 
.446 
.404 


0.52 

2.39 

2.50 

1.11 

.00 

.40 

.61 

.45 


7,210 

33,000 

84,000 

15,400 

8,360 

6,780 

7,130 

6,250 


Tbe  period. 


110,000 


LITTLE  BIGHORN  RIVER  NEAR  CROW  AGENCY,   MONT. 

Lo<Mitio]i. — On  the  Crow  Indian  Reservation  at  the  Chicago,  Burlington  &  Quincy 
Railroad  bridge,  2  miles  south  of  Crow  Agency,  Mont. ,  in  the  W.  \  sec.  18,  T.  2  S.^ 
R.  35  E.,  about  14  miles  above  the  jimction  with  Bighorn  River. 

Records  avaUable.— March  24,  1006,  to  June  30,  1906;  September  7,  1911,  to 
December  31, 1913. 
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Drainage  area. — 1,190  square  miles. 

Qage. — ^Vertical  staff  attached  to  downstream  end  of  a  pile  bridge  pier.  The  records 
from  March  24,  1905,  to  June  30,  1906,  were  obtained  from  a  chain  gage  attached 
to  the  upstream  side  of  the  railroad  bridge  at  Crow  Agency,  about  2  miles 
farther  downstream.    No  tributaries  enter  between  these  two  points. 

Control. — Permanent.  Bed  of  the  stream  is  coarse  gravel  and  cobblestones.  Current 
is  broken  by  the  piers  of  the  bridge  and  is  sluggish  at  the  gage. 

Discharge  measurements. — Made  from  downstream  side  of  the  bridge;  low-water 
measurements  are  made  by  wading  at  the  ford  about  75  feet  above  the  bridge. 

Winter  flow. — ^Affected  by  ice,  which  forms  at  the  control  below  the  bridge. 

Diversion. — Crow  Agency  ditch  diverts  water  between  the  station  and  the  old 
station  at  Crow  agency. 

Discharge  measvrements  of  Little  Bighorn  River  near  Crow  Agency,  Mont.,  in  1913. 


Data. 

Hydrographer. 

Gaee 
height. 

Dis- 
charge. 

Date. 

Hydrogropher. 

Gage 
height. 

DIs- 
charge. 

Ifar.  21 

w.  A.TArn>^. , 

Fett. 
5.00 
5.14 
5.69 

See.'fl. 
96 
583 
981 

July     2 
Aug.  26 
Oct.     6 

R.R.  Randell 

Feet. 
6.16 
4.22 
4.50 

'"■th 

Am.  19 
Ifoy  20 

R.  R.  Randell 

J.M.Ray 

158 

do 

do 

208 

Daily  gage  height ,  in  feet  y  of  Little  Bighorn  River  near  Crow  Agency  ^  Mont,  y  for  191 S. 
[O.  Burgess  and  A.  McLauchlln,  observers.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Oct. 

Nov. 

Dec. 

1 

9.1 
8.0 
6.2 
5.2 
5.5 

6.0 
7.4 
5.3 
5.6 
5.4 

5.3 
5.3 
5.4 
5.6 
5.4 

5.4 
5.2 
5.2 
6.2 
6.1 

5.3 
5.3 
5.4 
5.4 
5.3 

5.4 
5.3 
5.2 
5.3 
5.4 

6.5 
5.6 
5.5 
5.5 
6.3 

5.3 
5.1 
6.1 
6.1 
5.3 

5.5 
6.7 
6.1 
5.8 
5.7 

5.7 
5.7 
5.6 
5.6 
5.7 

5,6 
5.5 
6.5 
6.6 
5.8 

6.1 
6.5 
6.9 
7.0 
7.1 
6.9 

7.1 
6.9 
6.9 
6.7 
6.6 

6.5 
6.3 
6.1 
6.2 
6.0 

6.9 
5.9 
5.8 
5.6 
5.6 

6.7 
•  5.8 
6.6 
5.8 
6.9 

5.5 
6.5 
6.4 
5.1 
5.3 

5.3 

5.2 
5.0 
5.2 
5.2 

5.15 

5.2 

5.0 

5.0 

4.7 

4.8 
4.5 
4.6 
4.7 
4.6 

4.7 
4.4 

4.6 
4.7 
4.7 

4.6 
4.6 
4.7 
4.6 
4.5 

4.6 
4.6 
4.6 
4.5 
4.6 

4.6 

5.2 
5.2 
5.3 
5.3 
5.3 

5.3 
5.3 
5.3 
5.3 
5.25 

5.3 
5.3 
5.3 
5.3 
5.3 

5.3 
5.3 
5.3 
5.2 
5.3 

5.2 
5.3 
5.3 
5.3 
5.1 

5.3 
5.3 
5.2 
6.3 
5.3 

5.3 

2            

5  2 

3 

5.4 

4 

5.4 

5 

"*4.*3*' 

4.4 

4.2 
4.1 
4.2 
4.25 

4.2 
4.3 
4.3 
4.3 

4.5 

4.5 
4.5 
4.5 
4.6 
4.6 

4.7 
4.7 
4.7 
4.8 
4.8 

4.8 
4.7 
4.7 
4.7 
4.8 

4.9 
5.0 
.0 
5.0 
5.0 

5,05 

5.1 

5.1 

6.1 

5.1 

5.2 

5.3 

6 

5.2 

7 

5.3 

8 

6.2 

9 

5.3 

10 

6.3 

11 

5.3 

12 

5.3 

13 

5.3 

14 

6.3 

15 

5.3 

16 

5.3 

17 

5.3 

18 

5.1 

19 

5.2 

20 

5.2 

21 

5.3 

22 

5.2 

23 

24 

25 

26 

27 

28 

29 

30  .  .   .                    

31 

NoTC.— Oage  heights  Apr.  1  and  2  probably  affected  by  ice  Jams  below  gage.    Qage  heights  for  October 
to  December  are  of  doubtful  accuracy. 
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188  SUBFACE  WATEB  SUPPLY,  1913,  PABT  VI. 

DaUy  di9charge,  in  second-feeiy  of  Little  Bighorn  River  near  Crow  Agency  y  Mcini.,Jor  191S. 


D.y. 

Apr. 

May. 

Jane. 

July. 

Aug. 

D«y. 

Apr. 

May. 

June. 

July. 

Aqi. 

1 

830 
900 
830 
830 
700 

700 
690 
690 
690 
700 

830 

980 

1,300 

1,060 

980 

2,210 
2,010 
2,010 
1,820 
1,730 

1,640 
1,460 
1  300 
1,380 
1,220 

1,140 

1.140 

1,060 

900 

900 

606 
630 
430 
430 
280 

330 
210 
240 
280 
240 

280 
180 
240 
280 
280 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

760 
640 
640 
640 
6J0 

700 
700 
760 
760 
700 

760 
700 
640 
700 
760 

980 
980 
900 
900 
980 

900 
830 
830 
900 
1,060 

1,300 
11640 
2,010 
2110 
2,210 
2,010 

980 
1,060 

900 
1,060 
1,140 

80O 
800 
720 
650 
640 

640 
660 

450 
630 
630 

940 
240 
280 
340 
210 

240 
240 
MO 
210 

no 

240 

2 

1... 

1,220 
5S6 
780 

700 
900 
780 

700 
700 
760 
900 
760 

4 

5. 

160 

e 

1» 

7 

140 

8 

US 

9 

140 

10. 

150 

11 

140 

12 

166 

13 

ICO 

14 

100 

15 

NoTB.— Discharge  determined  from  two  fiiirly  well-defined  rating  ourres  applicable  Apr.  8  to  Jane  20 
and  July  1  to  Aug.  29.    Indirect  methods  uaed  Apr.  3  to  7  and  June  21  to  30. 

Monthly  discharge  of  Little  Bighorn  River  near  Crow  Agency ^  Mont.,  for  191S. 
[Drainage  area,  1,190  square  miles.] 


IConth. 


April  3-30. 

June 

July  1-26.. 
Aug.  20-20. 


Discharge  in  seoond-foet. 


Maximum. 


2,560 

2,210 

2,210 

530 

180 


Minimum. 


500 
690 
450 
180 
125 


821 

1.060 

1,110 

283 

152 


Per 
square 
mile. 


0.600 
.801 
.933 
.238 
.128 


Run-off. 


Depth  in 
indies  on 
drainage 


0.72 
1.03 
1.01 
.23 
.06 


Total  tai 
acre-feet 


46,600 
65,200 
66,000 
14,600 
3,020 


racy. 


LODGEGRASS   CREEK   NEAR  LODGEGRASS,   MONT. 

Location. — ^Above  road  crossing  one-fourth  mile  above  headworks  of  Lodgegno 
ditch,  in  the  SW.  }  sec.  29,  T.  6  S.,  R.  35  E.,  about  6  miles  southwest  of  Lodge- 
grass,  Mont. 

Becorda  available. — September  9, 1911,  to  December  31, 1913. 

Drainage  area. — 142  square  miles. 

Gage.— Overhanging  chain  gage  on  left  bank.  On  July  3,  1913,  a  new  gage  was 
installed  50  feet  below  the  old  station  and  at  the  same  datum.  The  contrd  and 
channel  are  practically  the  same  as  at  the  former  site. 

Control. — ^Firm  gravel  and  cobblestones  at  the  ford  below  the  gage;  penuanent 
Bed  of  stream  at  gage  composed  of  mud  and  silt.  Current  sluggish  at  gage  at  low 
stages. 

DiBcharge  measurements. — ^Made  by  wading  at  ford  below  gage. 

Winter  flow. — Stream  freezes  over  during  winter  months. 

Diversion. — None. 


Digitized  by 


Google 


YELLOWSTONE  RIVBB  BASIN.  189 

Discharge  meaguremerUs  o/Lodgegrass  Creek  near  LodgegrasSf  Mont.^  in  191S. 


Date. 

bi&l 

Dis- 
charge. 

Date. 

Hydrographer. 

he^t. 

charge. 

Mar.  19 

W,  A,Tr1l>n>>   ., 

FeeL 
a4.6 
4.01 
4.44 

aec'ft. 
40 
70 
128 

July    3 
Aug.  25 
Oct.     9 

R.  R.  Randell 

Feet. 
8.96 
3.43 
3.64 

aec-fi. 
7« 

Apr.  21 
llay  22 

R.  B  Raodell 

J.IC.  Ray..    . 

22 

do 

do 

20 

a  Ice  present. 


Daily  gage  height^  infeet^  and  discharge,  in  second-feet,  of  Lodgegrass  Creek  near  Lodge- 

grasSy  Mont.,  for  1913. 


CFIoranoe  OampbeU,  observer.] 

Aprfl. 

May. 

June. 

October. 

November. 

Day. 

M|?t 

Di». 
charge. 

Gage       Dia. 
hei^t  charge. 

h^t 

Dia. 
charge. 

hetc^t 

Dia. 
charge. 

Gage 
height 

Dis- 
charge. 

1       

4.28 
3.96 
4.24 
4.12 
4.10 

4.17 
4.15 
4.03 
4.11 
4.29 

3.96 
8.94 
3.92 

107 
67 

102 
86 
83 

92 
90 
76 
84 
109 

67 
64 
62 
116 
168 

180 
176 
173 
186 
166 

148 
130 
117 
171 
392 

370 
348 
370 
392 
392 
510 

6.8 

"*'6.'8* 
6.8 
6.8 

6.8 

628 
628 
628 
628 
628 

628 

29 
29 
29 
29 
29 

28 
28 
28 
28 
28 

27 
27 
27 
27 
26 

26 
26 
26 
26 
26 

26 
27 
28 
29 
29 

29 
29 
30 
31 
31 
32 

"3.6*' 

3.56 
"*3."52* 

33 

2 

33 

3      

33 

i 

33 

5 

32 

0 

32 

7         

31 

8.. 

31 

9 

3.64 

31 

10 

31 

11 

90 

12    

3.62 

30 

13 



30 

14         

30 

15      

4.68 

4.76 
4.73 
4.71 
4.79 
4.67 

**4.*44* 
4.35 
4.7 
5.8 

'5.'6" 
6.7 
6.8 
5.8 

29 

16 

29 

17 

20 

18 



29 

19 

3.6 

28 

20 

28 

21 

4.01 

72 
82 
92 
102 
92 

82 
79 
65 
76 
90 

27 

22 

27 

23 

27 

2( 

4.24 

27 

25 

27 

26 

4.09 
4.07 
3.85 
4.03 

3.66 

36 

27 

26 

28 

26 

29 

25 

30                    

25 

31 

NoTC.— Discharge  determined  from  a  rating  curve  Cairly  well  defined  below  226  second-feet.  Discharge 
interpolated  for  days  for  which  gage  heights  are  missing.  The  gage  was  moved  60  feet  downstream  July  3 
and  reset  to  same  datum.    The  control  and  channel  are  the  same  as  at  t 


the  same  rating  curve  is  applicable. 


i  the  old  station,  so  that  practically 


Monthly  discharge  of  Lodgegrass  Creek  near  Lodgegrass,  Mont.,  for  191$, 
[Drainage  area,  142  square  miles.] 


Discharge  in  second-feet 

Run-off. 

Month. 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  hi 

inches  on 

drainage 

area. 

Total  hi 
acre-feet 

Accu- 
racy. 

April  21-^ 

102 
610 
628 
32 
33 

66 
62 
628 
25 
25 

82.1 
180 
.  628 
27.9 
29.2 

0.678 

1.27 

4.42 

.196 

.206 

0.21 

1.46 

.99 

.23 

.23 

1,630 
11,100 
7,470 
1,720 
1,740 

B. 

May.. ._..:: :.:.. 

B 

June  1-6 

C. 

October.: :.......:.:.. 

c 

Novsmber 

C. 
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190  SURFACE  WATER  SUPPLY,  1913,  PART  VI. 

LITTLE  HISSOXTKI  BIVBB  BASIN. 
LITTLE   MISSOURI   RIVER   NEAR   ALZADA,    MONT. 

Location. — ^At  Walker's  ranch ,  2  miles  below  mouth  of  Thompson  Creek,  near  soutli- 
west  comer  of  T.  8  S.,  R.  60  E.,  300  yards  below  a  proposed  dam  and  4  milei 
below  Alzada,  Mont. 

Becorda  available.— April  30, 1904,  to  November  30, 1906;  Jime  18, 1911,  to  Decem- 
ber 31,  1913. 

Drainage  area. — ^About  780  square  miles. 

Gage. — Overhanging  chain  gage  on  right  bank.  During  1911  a  vertical  staff  gage, 
150  feet  farther  downstream  on  the  left  bank,  was  used.  Datum  of  chain  gage  is 
0.08  foot  lower  than  that  of  staff  gage.    Control  points  also  different. 

Control. — May  shift  during  high  water.  Stream  sluggish;  banks  cut  5  to  15  feet  in 
the  sandy  soil. 

Diaoharge  measurements. — At  ordinary  stages  made  by  wading;  at  flood  stages, 
from  a  cable. 

"^(^nter  flow. — ^Affected  by  ice. 

Accuracy. — High-water  measurements  sufficient  to  define  a  rating  curve  for  use  m 
making  estimates  of  daily  discharge  for  1912  and  1913  were  obtained  during  1914. 

Discharge  measurements  of  Little  Missouri  River  near  Alzada^  Mont.j  in  1923. 


Date. 

Hydrographer. 

he^t. 

Dis- 

Apr.  22 

Sept.  19 

30 

C.  S.  Heklel 

FeeL 
2.47 
4.48 
3.03 
2.71 

Stc-iU 

do 

4!0 

do 

» 

21 

do 

8S 

Daily  gage  height  y  in  feet,  of  Little  Missouri  River  near  Alzada^  Mont,  ^  for  1913. 
(John  Walker,  observer.) 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.83 
2.85 
2.81 
2.32 
1.83 

1.80 

.86 

.85 

1.84 

1.83 

1.86 
2.80 
2.81 
2.32 
1.85 

1.85 
2.79 
2.81 

1 

14.1 
13.0 
10.8 
10.1 
6.2 

6.0 
7.1 
6.7 
4.2 
3.5 

3.2 

2.98 

2.95 

3.1 

3.1 

2.96 
2.88 
2.75 
2.70 
2.60 

2.52 
2.47 
2.42 
2.40 
2.32 

2.30 
2.30 
2.28 
2.27 
2.25 

2.24 
2.25 
2.29 
2.30 
2.32 

2.30 
2.30 
2.30 
2.29 
2.28 

2.27 
2.27 
2.28 
2.27 
2.28 

2.32 
2.32 
2.35 
2.90 
3.5 

3.05 

2.6 

2.48 

2.38 

2.32 

2.29 
2.27 
2.27 
2.25 
2.24 
2.22 

2.36 
2.38 
2.30 
2.22 
2.21 

2.20 
2.75 
2.48 
2.40 
2.32 

2.28 

2.23 

3.6 

4.0 

3.35 

2.95 

3.2 

4.5 

3.55 

2.68 

2.48 
2.38 
2.38 
2.34 
2.30 

2.32 
2.31 
2.30 
2.79 
3.1 

3.15 
2.90 
2.48 
2.42 
2.35 

2.3 

2.92 

2.45 

2.34 

2.31 

2.28 
2.24 
2.23 
2.19 
2.17 

2.17 
2.22 
2.89 
4.2 
3.35 

2.52 
2.86 
2.54 
2.40 
2.33 

2.32 
2.32 
2.26 
2.22 
2.22 
2.23 

2.21 
2.16 
2.14 
2.12 
2.12 

2.28 

3.05 

4.1 

4.1 

2.85 

2.48 
2.36 
2.30 
2.24 
2.20 

2.19 
2.16 
2.15 
2.22 
2.50 

2.38 
2.28 
2.26 
2.22 
2.16 

2.16 
2.11 
2.10 
2.06 
2.04 
2.03 

2.02 
2.00 
1.98 
1.94 
1.90 

1.90 
1.89 
1.87 
1.85 
1.82 

1.80 
1.77 
1.76 
1.78 
1.83 

7.7 
10.6 
11.3 
6.6 
2.98 

2.68 
2.55 
2.98 
4.8 
6.5 

4.1 

3.05 

2.77 

2.60 

2.49 

2.41 
2.35 
2.32 
2.31 
2.38 

3.2 
3.8 
3.8 
2.94 
2.66 

2.52 
2.46 
2.41 
2.34 
2.30 

2.29 
2.28 
2.25 
2.24 
2.25 

2.24 
2.22 
2.23 
2.23 
2.25 

2.27 
2.25 
2.25 
2.26 
2.24 
2.23 

2.24 
2.25 
2.25 
2.25 
2,25 

2.26 
2.25 
2.27 
2.27 
2.23 

2.23 
2.23 
2.23 
2.23 
2.24 

2.27 
2.27 
2.27 
2.27 
2.26 

2.2s 
2.25 
2.25 
2.25 
2.25 

2.25 
2.25 
2.23 
2.23 
2.23 

133 

2:::::::::::::: 

1 

1» 

8  .  .     .. 

2.23 

4 

2.S 

5 

zas 

6 





*"4.'7* 
5.4 

6.8 
6.6 
6.8 
7.6 
8.6 

8.9 
6.6 
6.0 
3.7 
3.3 

3.05 
2.90 
3.15 
2.95 
2.65 

2.65 
2.65 
2.64 
2.64 
2.64 

2.64 
2.54 
2.45 
2.46 
4.9 
12.4 

lai 

7 

1» 

8 

12s 

9 

IS 

10 

12s 

11 

2.17 

12 

2.27 

13 

1J7 

14 

127 

15 

127 

16 

127 

17 

127 

18 

127 

19 

127 

20 

130 

21 

130 

22 

230 

23    

13D 

24 

in 

25 

133 

28 

! 

lis 

27 

, 

la 

28 

1 

133 

29 

1 

la 

to .'...:.. 

la 

la 

Nora.— Oage  heights  Jan.  1  to  Mar.  30  are  aSeoted  by  ice. 
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UTTLB  MISSOURI  RIVBB  BASIN.  191 

Daily  ducharge,  in  second-feet,  o/LiUle  MiMouri  River  near  Alzada,  Mont.,  for  1912-13. 


Day. 


Mar. 


8.. 
9  . 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 


17.. 
IH.. 
19  . 
20.. 


22.. 
23.. 
21.. 
25.. 


2S.. 
29.. 
30. . 
31.. 


8.. 
».. 
10.. 

11.. 
12.. 
13.. 

n.. 

15.. 


16  , 
17.. 
IH.. 
19., 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 

27.. 
28.. 
29.. 
30., 
31.. 


.*...r 


1913. 


1,220 
1,1<M) 
1,220 
1,450 
1,740 

1,840 

l,lflO 

670 

235 

136 

88 
«5 
106 
72 
34 

34 
34 
32 
32 
32 


23 

16 

16 

637 

3,100 


Apr. 


2,160 
2,330 

4,550 
3,200 
2,550 
1,040 
1,300 

1,160 

925 

998 

1,070 

1,100 

504 
1,960 
2,040 
2,040 
2,020 

2,100 

1,860 

1,390 

801 

604 

504 
400 
295 
136 
106 


3,950 
3,400 
2,440 
2,200 
1,040 

985 
1,300 
1,190 

400 

183 

115 
77 
72 
97 
97 

74 
62 
45 
39 
28 

21 
17 
13 
12 
8.0 

7.0 
7.0 
6.2 
5.8 
5.0 


May. 


76 
76 
76 
52 
435 

1,570 
2,040 
2,200 
1,040 
330 

115 
71 
50 
44 
37 

28 
25 
25 
21 
22 

30 
571 
801 
864 
136 

47 
31 
21 
15 
12 
12 


4.6 
5.0 
6.6 
7.0 
8.0 

7.0 
7.0 
7.0 
6.6 
6.2 

5.8 
5.8 
6.2 
5.8 
6.2 

8.0 
8.0 
9.5 

65 

183 


28 
18 
11 
8.0 

6.6 
5.8 
5.8 
5.0 
4.6 
3.8 


June. 


13 

11 

10 
9.0 
8.0 

9.0 
10 
8.0 
6.6 
7.5 

43 
955 
208 

57 

62 

106 
52 
24 
19 
13 

10 
8.5 
5.8 
5.4 
4.2 

3.0 
2.8 
2.2 
5.0 
4.6 


10 

11 
7.0 
8.8 
3.4 

3.0 
45 
18 
12 

8.0 

6.2 
4.2 

208 

330 

148 

72 
115 
504 
196 

37 

18 

11 

11 
9.0 
7.0 

8.0 
7.5 
7.0 

50 

97 


July. 


5.0 
17 
15 
50 
670 

1,190 

196 

43 

20 

14 

10 

11 
8.0 
5.8 
5.4 

5.0 
5.4 
5.0 
4.6 
3.8 

3.0 
3.0 
2.6 
4.2 
2.8 

5.4 
4.2 

12 

21 
8.5 
5.0 


106 
65 
18 
13 
9.5 

7.0 

68 

16 
9.0 
7.5 

6.2 
4.6 
4.2 
2.8 
2.4 

2.4 
3.8 
64 
400 

148 

21 
59 
23 
12 
8.5 

8.0 
8.0 
5.4 
3.8 
3.8 
4.2 


Aug. 


2.8 

86 

470 

670 

1,250 

805 
115 

44 

27 

14 

26 

13 
9.0 
8.0 
6.6 

3.4 
3.4 

159 
97 

115 

50 

15 

10 
7.0 
4.6 

3.4 
2.4 
2.0 
1.6 
1.0 
.9 


8.4 
2.2 
1.8 
1.4 
1.4 

6.2 

88 
365 
365 

58 

18 

10 
7.0 
4.6 
3.0 


Sept 


0.8 
.8 
.9 

.8 

.7 

.7 
.6 
.6 
.5 
.6 

.8 
.6 
.8 
.6 


1.2 
6.6 
9.5 
4.2 
5.0 

16 

20 

46 
400 
604 

736 
400 
159 
148 
80 


0.6 
.5 
.4 
.3 
.1 

.1 
.1 
.1 
.0 
.0 

.0 
.0 
.0 
.0 
.0 


2.8  1,480 
2.2  2,330 


2.0 
3.8 
19 

11 
6.2 
5.4 
3.8 
2.2 

2.0 

1.2 

1.0 

.8 

.7 

.6 


2,630 
1,160 
77 

37 
24 

77 
604 


365 
88 
47 
28 
18 


Oct. 


26 

11 
7.6 
6.2 
4.6 

183 
670 
538 

97 

40 

27 

15 

10 
8.0 
6.2 

5.4 
5.4 
3.0 
2.6 
1.2 

2.0 
2.0 
1.8 
1.4 
1.4 

1.4 
1.4 
2.0 
2.0 
2.0 
3.0 


13 
9.5 
8.0 
7.6 

11 

115 
265 
265 

71 

35 

21 

16 

13 
9.0 
7.0 

6.6 
6.2 
5.0 
4.6 
5.0 

4.6 
3.8 
4.2 
4.2 
5.0 

5.8 
5.0 
5.0 
6.4 
4.6 
4.2 


Nov. 


8.0 
8.4 
8.8 
3.4 
3.8 

3.8 
3.4 
3.8 
3.4 
2.8 

3.8 
3.4 
3.0 
8.0 
2.8 

2.6 
2.8 
2.8 
2.8 
2.6 

2.6 
2.6 
2.2 
2.2 
2.2 

2.2 
2.2 
2.6 
2.6 
2.6 


4.6 
5.4 
5.0 
5.0 
5.0 

5.4 
5.0 
5.8 
5.8 
4.2 

4.2 
4.2 
4.2 
4.2 
4.6 

5.8 
5.8 
5.8 
5.8 
5.4 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
4.2 
4.2 
4.2 


Dec. 


2.6 
2.8 
3.0 
2.8 
2.4 

2.4 
2.4 
2.8 
3.0 
3.0 

2.8 
2.8 
3.0 
3.8 
3.8 

3.8 
3.8 
3.4 
3.4 
3.4 

4.2 
5.4 
4.6 
4.6 
5.4 

6.4 
5.4 
5.4 
5.4 
5.4 
5.4 


4.2 
4.6 
4.2 
5.0 
5.4 

5.4 
5.0 
5.0 
5.0 
5.0 

5.8 
5.8 
5.8 
5.8 
5.8 

5.8 
5.8 
5.8 
5.8 
7.0 

7.0 
7.0 
7.0 
7.5 
8.0 

8.0 
8.0 
8.0 
8.0 
8.0 
8.0 


Note.— Dischoree  determined  from  a  well-deflned  rating  carve  based  on  dlscliarga 
during  1912  to  1914. 
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192  SUBFACB  WATBB  SUPPLY,  1913,  PART  VI. 

Monthly  dMuarge  of  Little  Mii90uri  River  near  Alzada^  Mont,,  for  ISlt-lS, 


Month. 


Discbarse  in  seconiMeet. 


llaTimnm,   Iffnhnnin,     ICean. 


Run-off 

(total  in 

acre-faet) 


lacy. 


Aprfl4-90.. 

Uay 

June 

July 

Aogust 

September. 

October 

November.. 
December.. 


1912. 


The  period. 


March  6-31. 

Aorfl 

Miy 

June 

July 

Angust 

September. 

October 

November. . 
December.. 


1913, 


The  period. 


4,550 

2,200 

955 

1,190 

1,250 

736 

«70 

3.8 

5.4 


3,100 
3,9£0 

183 

504 

400 

365 
2,630 

265 
5.8 
8.0 


106 

12 

2.2 

2.6 

.9 

.5 

1.2 

2.2 

2.4 


1,450 
351 
56.1 
76.0 
131 
88.2 
54.4 
2.94 
3.80 


10 
5.0 
8.8 
3.0 
2.4 
.6 
.0 
3.8 
4.2 
4.2 


584 

507 
17.8 
65.6 
35.9 
32.3 

327 
30.5 
4.96 
6.21 


77,700 

21,600 

3,340 

4,670 

8,000 

5,250 

3,340 

175 

214 


124,000 


30,100 

36,500 

1,090 

3,900 

2,210 

1,990 

19,500 

1,880 

295 

383 


96,800 


KNIFE  BIVBB  BASIN. 


KNIFE   RIYEB  NEAR  BRONCHO,   N.   DAK. 

Locatioii.— At  C.  D.  Smith's  ranch,  in  tho  SE.  }  sec.  4,  T.  142  N.,  R.  90  W.,  at  fonner 

site  of  the  post  office  of  Broncho ;  present  post  office  is  about  6  miles  from  old  site. 

Spring  Creek  enters  about  15  miles  below  station  and  Elm  Creek  half  a  mile 

above. 
Becords  avaUaWe.— May  29,  1903,  to  December  31,  1913. 
Draina^  area. — 1,260  square  miles;  drainage  area  at  the  present  site  is  practically 

the  same  as  at  the  original  site,  2  miles  farther  downstream,  the  area  at  the  lower 

point  being  perhaps  5  square  miles  greater. 
Oa^. — Chain,  on  left  bank  just  below  observer's  house;    datum  unchanged  eince 

March  23,  1905,  when  station  was  moved  from  original  site  about  2  miles  forthef 

downstream. 
Channel. — Practically  permanent. 
Discharge  measurements. — At  high  stages  made  from  car  and  cable  500  feet  belov 

gage;  at  low  stages  by  wading. 
Winter  flow. — Affected  by  ice. 
Accuracy. — Results  should  bo  fair. 

Discharge  measurements  of  Knife  River  near  Broncho^  JV.  Dak.,  in  191S, 


Date. 

riydropnipher. 

^. 

chtfX*. 

Apr.  13 
May  31 

Aug.  11 

W.  B.  Stevenaon     

Ffd. 
4.96 
4.13 
3.68 

5..* 

do 

40 

do 

U 

Digitized  by 


Google 


KNIFE  BIYEB  BA8IK. 


193 


DaUy  gage  height,  in  feet,  of  Knife  River  near  Broncho,  N.  Dak.,  for  191S. 
IP.  D.  Smitb,  obseirer.] 


D*y. 

Mar. 

1 

2 

S 

4 

5 

6 

7 

8 

9 

6.0 

10 

0.4 

11 

5.8 

12 

6.7 

13 

6.7 

14 

6.7 

15 

6.7 

W 

6.7 

17 

6.7 

18 

6.7 

19 

5.7 

20 

5.7 

21 

6.7 

22 

6.7 

23 

6.7 

24 

6.7 

25 

26 

27 

28 

29 

6.7 

30 

7.45 

31 

17.75 

Mar.       Apr.      May.     June. 


ao.2 

13.75 
11.55 
10.0 
10.0 

lao 

8.3 
7.5 
7.0 
0.6 

5.5 


4.8 
4.7 
4.6 

4.6 
4.3 
4.2 
4.2 
4.2 

4.2 
4.2 
4.1 
4.1 
4.1 

4.1 
4.0 
4.0 
4.0 
4.0 


4.0 
4.0 
4.0 
3.9 
3.9 

3.9 
3.9 
3.9 
3.9 
3.9 

3.9 
89 
3.0 
3.9 
3.9 

3.9 
3.9 
3.9 
4.0 
4.0 

4.1 
4.2 
4.2 
4.2 

4.1 

4.1 
4.1 
4.1 
4.1 
4.1 
4.1 


4.0 
4.0 
4.0 
3.9 
3.9 

3.9 
3.9 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 


July. 


3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.6 


Aug. 


3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.6 

3.7 
3.7 
3.7 
3.7 
3.7 

3.9 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
4.0 
4.0 
3.9 


3.6 

3.9 

3.5 

3.9 

3.5 

3.9 

3.5 

3.8 

3.5 

3.8 

3.5 

3.8 

Sept. 

Oct 

3.8 

3.6 

3.8 

3.6 

3.7 

3.6 

3.7 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.7 

3.6 

3.7 

3.5 

3.7 

3.5 

3.7 

3.5 

3.7 

3.5 

3.7 

8.5 

3.7 

3.5 

3.7 

3.5 

3.7 

8.5 

3.7 

3.5 

3.7 

8.6 

3.7 

3.6 

3.7 

3.6 

3.7 

3.6 

3.7 

3.6 

3.7 

3.6 

3.7 

3.6 

3.7 

3.6 

3.7 

3.7 

Nov. 


3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.8 
3.8 

3.8 

3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
8.7 

3.7 
8.7 
3.7 
3.7 


Note.— Discharge  relation  affected  by  ice  during  March.    Heights  for  Mar.  12  to  15  were  read  to  top 
of  ice. 

Daily  discharge,  in  second-feet,  of  Knife  River  near  Broncho,  N.  Dal.,  for  1913. 


Day. 

Apr. 

May. 

27 
27 
27 
22 
22 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 

22 
22 
27 
27 

33 
40 
40 
40 
33 

33 
33 
33 
33 
33 
33 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

5,900 
3,087 
2,131 
1,480 
1.480 

1,480 
861 
627 
502 
417 

210 
156 
103 
90 

78 

7a 
48 
40 
40 
40 

40 
40 
33 
33 
33 

33 
27 
27 
27 
27 

27 
27 
27 
22 
22 

22 
22 

13 
13 
13 
13 
13 

13 
13 
13 
13 
13 

13 
13 
13 
13 
13 

13 
13 
13 
13 
13 

13 
13 
13 
13 
9 

9 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
9 

13 
13 
13 
13 
13 

22 

17 
17 
17 
17 

17 
17 
27 
27 
22 

22 
22 
22 

17 
17 
17 

9 
9 
9 
9 
9 

9 
9 
0 
9 
9 

9 
13 
13 
13 
13 

13 
13 
13 
13 
13 

13 
13 
13 
13 
13 

13 
13 
13 
13 
13 
13 

13 

2 

13 

3                       

13 

4 

13 

5 

13 

6 

13 

7 

13 

8    

13 

9 

17 

10 

17 

11.                          

17 

12 

17 

13                               

17 

14               

17 

15 

17 

16                                

17 

17 

17 

18 

13 

19  .        .                 

13 

20 

13 

21 

13 

23                             

13 

23 

13 

24 

13 

25.                          

13 

K 

13 

27 

13 

28 

13 

29 

13 

30 

13 

31.                                    

Non.— Discharge  determined  from  a  curve  fairly-well  defined  below  2,000  second-feet. 
66971  •—WSP  356—15 13 
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194  SUBPACB  WATBB  SUPPLY,  1913,  PABT  ¥!• 

Monthly  discharge  of  Knife  River  near  Broncho,  N.  Dak,  y  for  1913. 


Month. 


Discharge  in  seoond-feet. 


Maximum.  Minimum.     Mean. 


Run-off 
(total  in 
acre-feet). 


Aoco- 


April 

Miy 

June 

July 

August 

September. 

October 

November. . 


5,990 
40 
37 
13 
22 
17 
13 
17 


647 
27.4 

ia.7 

ILd 
14.4 
8.9 
11.6 
14.2 


38,200 

1,680 

1,110 

713 


713 
845 


The  period. 


44,700 


HEABT  BIVEB  BASIN. 
HEART   RIVER   NEAR   RICHARDTON,    N.   DAK. 

Location.— In  or  near  sec.  21,  T.  138  N.,  R.  92  W.,  about  11  miles  south  of  Richaidtoo, 

opposite  observer's  house,  which  is  1  mile  below  highway  bridge  at  which  the 

station  was  formerly  maintained. 
Becorda  available.— May  18,  1903,  to  December  31, 1913. 
Drainage  area. — 1,250  square  miles. 
Gage. — Overhanging  chain  gage  was  installed  May  31,  1913,  opposite  obs^v^a 

house,  at  same  site  and  datum  as  the  gage  which  was  used  during  1912  and  ^iiidi 

was  destroyed  by  flood  of  March  31, 1913. 
Control. — Not  permanent. 
Discharge  measurements. — ^At  high  stages  made  from  bridge;   at  ordinary  lofw 

stages  by  wading. 
Winter  flow. — ^Affected  by  ice. 
Accuracy. — Sufficient  high  and  medium  stage  measurements  have  not  yet  been  made 

.to  define  the  upper  part  of  rating  curve. 

Discharge  measurements  of  Heart  River  near  Richardton,  N.  Dak.,  in  191S, 


Date. 

Hydrographer. 

he^ 

Dif. 
charge. 

Apr.  13 
May  30 

W.  B.  Stevenson 

Feft. 
25.44 
2148 
23.89 
23.73 

Sec-fL 
146 

do 

44 

Aug.  10 

do 

11 

Sept.  12 

do 

.fi 
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Daily  gage  height,  in  feet  y  of 'Heart  River  near  Richardtan,  N.  Dak. ,  for  1915. 
[W.  F.  Church,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

30.3 
41.9 
34.3 
32.9 
3L2 

3a9 
30.6 
29.9 
20.5 
28.0 

27.6 
27.1 
26.8 
25.2 
25.1 

25.0 
24.8 
217 
24.7 
24.7 

24.7 
24.7 
24.7 
216 
24.6 

216 
216 
216 
215 
215 

215 
215 
215 
215 
215 

214 
214 
214 
214 
214 

214 
214 
214 
24.4 
214 

214 
214 
214 
24.5 
215 

24.66 

24.56 

215 

216 

24.5 

2175 

217 

24.7 

216 

216 

214 

214 
214 
214 
214 
213 

213 
213 
213 
213 
212 

212 
212 
212 
212 
212 

213 

2125 

24.26 

212 

212 

2115 
2115 
2115 
2115 
2115 

2115 
2115 
2115 
212 
212 

212 
212 
212 
211 
211 

211 
211 
211 
24.1 
24.1 

2115 

2116 

24.16 

211 

211 

211 
211 
24.1 
24.1 
211 

210 
210 
210 
210 
210 

210 
23.9 
23.9 
23.9 
23.9 
23.85 

23.85 
23.85 
23.85 
23.8 
23.8 

23.8 
23.8 
23.8 
23.8 
23.9 

23.9 
23.9 
24.1 
24.1 
213 

24.3 
213 
213 
24.3 
24.25 

212 

24.16 

24.15 

24.1 

24.1 

24.1 
210 
210 
210 
23.9 
23.9 

23.9 

23.85 

23.85 

23.85 

23.8 

23.8 
21.8 
23.8 
23.75 
23.76 

23.76 
23.75 
2:i.75 
21.76 
23.7 

23.7 
23.7 
23.7 
23.7 
23.7 

23.7 

23.7 

23.75 

23.8 

23.8 

23.86 

23.85 

23.9 

23.9 

23.9 

23.9 

23.9 

23.95 

23.96 

23.95 

23.95 
23.95 
210 
24.0 
211 

211 

24.1 

211 

2105 

2105 

2105 
210 
210 
210 
210 

24.1 
211 
211 
24.1 
211 

211 
24.1 
211 
211 
211 
211 

211 
211 
211 
211 
211 

211 
211 
211 
211 
211 

211 
211 
211 
211 
24.1 

211 
211 
211 
211 
211 

211 
211 
211 
211 
211 

211 
211 
211 
211 
211 

211 

2 

211 

3 

211 

4 

211 

5 

211 

6 

211 

7            

8 

9          

10 

12 

13 

14 

16 

1ft 

210 

17 

18 

19 

» 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

25.5 
35.43 

31 

NoTB.— Chain  gage  was  destroyed  by  flood  on  Mar.  31.  Oage  heights  Mar.  31  to  Apr.  13  read  on  gage 
at  highway  bridge  about  1  mile  above  observer's  house.  Gage  heights  Apr.  14  to  May  30  observed  on  a 
temporarv  staff  gage  installed  near  site  of  chain  gage.  On  May  31  a  chain  gage  was  installed  at  the  same 
site  and  datum  as  ilie  gage  which  was  used  durins  1912  and  which  was  destroyed  by  flood  Mar.  31,  1913. 
Gage  heights  Mar.  31  to  May  30  have  been  referred  to  ga^D  installed  May  31.  Discharge  relation  alrocted 
by  ice  in  stream  during  January,  February,  March,  and  Dec.  7-31. 
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Daily  discharge f  in  second-feetf  of  Heart  River  near  iiiehardtony  N.  Dak.  ^  for  1$1S. 


D.y. 

ICtr. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

3,803 
4,609 
2,343 
1,910 
1,408 

1,322 

1,238 

1,044 

940 

585 

505 

400 
354 
113 
102 

91 
71 
62 
62 
62 

63 
62 
62 
53 
53 

53 
53 
53 
44 
44 

44 
44 
44 
44 
44 

36 
36 
36 
36 
36 

36 
36 
36 
36 
36 

36 
36 
36 
44 
44 

48 
48 
44 
44 
44 

66 
62 
62 
53 
53 
36 

36 
36 
36 
36 
28 

28 
28 
28 
28 
21 

21 
21 
21 
21 
21 

28 
24 
24 
21 
21 

18 
18 
18 
18 
18 

18 
18 
18 
21 
21 

21 
21 
21 
16 
15 

15 
15 
15 
15 
15 

18 
18 
18 
15 
15 

15 
15 
15 
15 
15 

10 
10 
10 
10 
10 

10 
6 
6 
6 
6 
4.5 

4.5 

4.5 

4.5 

3 

3 

3 
3 
3 
3 
6 

6 

6 
15 
15 
28 

28 
28 
28 
28 
24 

21 
18 
18 
15 
15 

15 
10 
10 
10 

6 

« 

4.5 
4.5 
4.5 

4.5 
4.5 

6 
6 
8 
8 
8 

8 
8 
10 
10 
15 

15 
15 
15 
12 
12 

12 
10 
10 
10 
.10 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 

2 

IS 

3 

15 

4 

U 

5 

IS 

« 

.u 

7..^ 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17  

18 

19 

20 

21 

22 

23 

24 

25 

20 

27 

28 

29 

30 

45 
2,760 

31 

NOTK.— Daily  discharge  Har.  30-31,  estimated  on  account  of  ice.    Apr.  1  to  Dec.  6,  discharge  detarmimd 
from  a  fairly  well-defined  curve. 

Monthly  discharge  of  Heart  River  near  Richardton,  N.  Dak.,  for  1913. 


Month. 


AnrU 

May 

June 

July 

August 

September.. 

October 

November.. 


The  period . 


Discharge  in  second-foet 


M'ftxi'nn'",  MfFitmnro,      Mean. 


4,700 
62 
36 
21 
28 
6 
15 
15 


725 
43.1 
23.8 
13.4 
12.5 
2.88 
12.0 
15.0 


Run-off 
(total  In 
acre-lBet). 


43,100 
2,650 
1,420 
824 
709 
171 
738 
893 


50,000 


AOCD* 

nej. 


CANNONBALIi  BIVEB  BASIN. 
CANNONBALL   RIVER   NEAR   STEVENSON,    N.    DAK. 

Location. — On  the  Standing  Bock  Indian  Reoervation,  near  south  side  of  eec.  23, 
T.  133  N.,  R.  82  W.,  at  M.  H.  Burdick's  house,  immediately  above  the  ford, 
about  1  mile  southeast  of  the  Stevenson  schoolhouse  and  about  5  miles  above 
Timmer,  N.  Dak.  This  station  is  about  1  mile  above  the  gage  at  the  old 
Stevenson  station,  at  which  observations  are  still  occasionally  made. 

Beoords  available.— June  10,  1903,  to  November  30,  1908;  August  9,  1911,  to 
December  31, 1913/ 
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Drainage  area. — 3,670  square  miles. 

G^kges. — Chain  on  projecting  cantilever  timber,  on  west  side  of  river. 

Control. — At  the  rapids  600  feet  below  the  gage  the  bed  is  of  clean  gravel  and  stones. 
Bed  of  stream  composed  of  gravel  and  stones,  in  places  covered  with  silt  to  the 
depth  of  1  foot.  During  floods  the  silt  may  be  washed  away  and  later  redeposited 
at  some  points. 

Discharge  measurements. — ^At  low  and  medium  stages  made  by  wading  at  ford 
15  rods  below  the  gage  or  at  the  riffle  55  rods  below;  at  medium  and  high  stages 
measurements  may  be  made  by  use  of  the  car  and  cable  at  the  old  Stevenson 
station,  about  1  mile  farther  downstream.  The  discharge  is  practically  the  same 
at  the  two  points,  except  that  a  small  draw,  which  enters  midway  between  the 
gage  and  the  cable  on  the  north  side,  carries  a  small  flow  for  a  few  hours  after  a 
rain. 

Winter  flow. — Affected  by  ice. 

Discharge  measuremerUs  of  Cannonball  River  near  Stevenson^  N.  Dak.,  in  1913. 


Date. 

he^l 

Dis- 
charge. 

Date. 

Hydrographer. 

Qage 
height. 

Dfs- 
charge. 

Apr.  10 
June  19 
Aug.  13 

W.  B.  Stevenson 

do 

do 

Feet. 
1&33 
13.10 
12.50 

2S 
1.4 

Aug.  14 
Sept.  1« 

W.  B.  Stevenson. 

do 

Feet. 
12.64 
12.41 

Sec.  ft. 
1.9 
.41 

Daily  gage  height^  in  feet,  of  Cannonball  River  near  Stei^ensoUy  N.  Dak.,  for  1913. 
[Mrs.  M.  H.  Burdlck,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

17.25 
17.76 
18.36 
1&.66 
18.2 

16.7 

10.65 

16.25 

16.82 

15.3 

14.95 
14.65 
14.6 
14.45 
14.3 

14.8 
14.6 
14.5 
14.2 
14.05 

14.1 

14.2 

14.05 

13.9 

13.65 

13.4 

13.55 

13.6 

13.66 

13.66 



13.6 
13.5 
13.6 
13.5 
13.6 

13.45 

13.4 

13.3 

13.36 

13.25 

13.3 
13.25 
13.3 
13.4 
13.3 

13.36 

13.4 

13.4 

13.6 

13.9 

13.8 
13.7 
13.6 
13.5 
13.8 

14.4 
14.6 
14.4 
14.3 
14.1 
14.0 

13.76 
13.65 
13.45 
13.36 
13.65 

13.36 
13.35 
13.3 
13.15 
13.16 

13.05 
13.06 
12.95 
12.9 
12.96 

13.2 
13.76 
13.95 
13.15 
12.85 

12.86 
12.85 
12.95 
12.85 
12.90 

12.75 
13.16 
13.36 
13.15 
13.25 

13.23 
13.25 
13.25 
13.36 
13.25 

13.35 

13.3 

13.15 

13.1 

13.05 

12.95 
12.95 
12.9 
12.95 
13.05 

13.2 

13.35 

13.5 

13.15 

13.06 

12.92 
12.85 
12.90 
12.85 

1217 
12.66 
12.65 
12.65 
12.6 
12.6 

12.65 
12.65 
12.7 
12.7 
12.6 

12.55 
12.55 
12.6 
12.45 
12.65 

1Z6 

12.55 

12.52 

12.65 

12.6 

1Z5 

12.48 

12.4 

12.4 

12.4 

12.6 

12.6 

12.7 

12.82 

12L9 

12.95 
12.8 
12.7 
12.66 
12.6 
12.55 

12L6 

12.4 

12.4 

12.46 

12.4 

12.42 

12.6 

12.7 

12.8 

12.7 

12.6 

12.55 

12.45 

12.32 

12.35 

12.4 

12.35 

12.3 

12.3 

12.3 

12.4 

12.45 

12.4 

12.36 

12.3 

12.3 

12.3 

12.36 

12.4 

12.45 

12.6 
12.65 
12.6 
12.6 
12.6 

12.7 
12.8 
12.8 
12.9 
12.8 

12.7 
12.65 
12.6 
12.6 
12.6 

12.55 

12.5 

12.6 

12.45 

12.4 

12.4 

12.4 

12.36 

12.36 

1Z56 

12L65 

13.02 

13.0 

12.9 

12.8 

12.7 
12.7 
12.65 
12.6 
12.6 

12.6 
12.6 
12.5 
12.4 
12.46 

12.4 

12.45 

12.52 

12.5 

12.65 

12.6 

12.45 

12.4 

12.4 

12.5 

12.6 

12.65 

12.5 

12.65 

12.6 

12.65 
12.65 
12.65 
12.6 
12.6 

12.65 

2 

14.2 
14.2 
14.1 
14.0 

14.0 
14.0 
14.0 
13.9 
13.9 

14.0 
14.0 
14.1 
14.2 
14.1 

14.1 
14.4 
14.3 
14.3 
14.6 

14.1 
14.2 
14.3 
14.4 
14.3 

14.4 

14.6 

14.ft5 

14.75 

10.16 

10.4 

12.6 

3 

12.65 

4 

12.6 

6 

12.6 

6 

12.65 

7 

12.0 

8 

12.66 

9 

12.0 

10 

12.55 

11 

12.0 

12 

12.0 

13 

12.55 

14 

12.66 

15 

12L6 

16 

12.6 

17..             

12.6 

18 

12.45 

19..             

12.4 

ao 

21 

22... 

23 

24 

25 

% 

27..            

28 

39..               

12.5 

30 

31 

Non.— Ice  tn  stream  affected  discharge  relation  Jan.  1  to  Mar.  29  and  Dec.  19-31. 
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Daily  disehargey  in  second-feet j  of  C<mnonball  River  near  StevenMon,  N.  Dak,,  for  191$, 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Not. 

Dm. 

1 

12 
18 
25 
85 
25 

25 
56 
44 
44 
69 

25 
35 
44 
56 
44 

56 
69 
91 
108 
1,463 
1,600 

2.846 
2,860 
3,500 
3,820 
3,340 

1,790 
1,740 
1,366 
1,022 
677 

491 
360 
841 
288 
241 

241 
341 
306 
212 
172 

185 
212 
172 
187 
01 

66 
76 
83 
76 
76 

60 
60 
60 
60 
60 

62 
66 
44 
60 
39 

44 
60 
44 
66 
44 

60 
66 
66 
83 
137 

117 
99 
83 
60 

117 

272 
305 
272 
241 
186 
160 

106 
91 
62 
50 
91 

50 
50 
44 
29 
29 

21 
21 
15 
12 
16 

34 
108 
148 

29 
9 

9 
9 

16 
9 

12 

6 
29 
50 
29 
39 

37 
39 
89 
60 
39 

60 
44 
29 
25 
21 

15 
15 
12 
15 
21 

34 
60 
60 
29 
21 

13 

9 

12 

8 
3 

4 
4 

a 

1 
1 
a 

•  7 
8 

2 

1 
1 
s 
a 

1 

.0 
.4 
.4 
.4 

1 

a 

4 
8 
12 

15 
7 
4 
3 
3 
1 

1 

0 
.4 
•  7 
.4 

.6 

a 

4 
7 
4 

a 

1 

•J 


la 

.7 
.4 

.4 

.4 
.3 
.8 

1 

8 
19 
18 
13 

7 
5 

.4 
•S 

.4 
.7 

1 
1 
1 

1 

1 

.4 
.4 

1 

1 
1 
1 

I 

a 
a 

8 

1 

1 

2 

1 

2 

2 

8 

1 

4 

1 

6 

1 

6 

1 

7 

2 

8 

1 

9 

2 

10 

1 

11 

2 

12 

2 

13 w 

1 

14 

1 

16 

2 

16 

1 

17 

1 

18 

.4 

19 

.4 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Mar.  31  to  Dec  19  deUnnioed 


Note.— Discharee  Mar.  1-29  estimated  on  account  of  Ice.    D: _ 

from  a  curve  that  is  fairly  well  defined  between  gage  heights  13  and  19  leet. 

Monthly  discharge  of  Cannonball  River  near  Stevenson,  N.  Dai.  y  for  191S. 


Month. 

Dischaige  in  second-feet. 

RmH>ff 
(total  In 
acre-feet). 

Aoco- 

M^yJTnunr. 

Jfinimuni. 

Mean. 

my. 

March 

i,eoo 

3,820 
305 
148 
69 
16 
7 

19 
4 

7 

56 
39 
5 
3 
.4 
.3 
.3 
.3 

133 
887 
101 
40.7 
33.3 
8.06 
.99 
4.08 
1.43 

8.180 

52,800 

6,310 

3,420 

1,430 

188 

60 

251 

84 

T> 

Aorll 

B 

M^ !    :::::::::::;!:!:!::!!!::::::!:::!!i:::;; 

B 

June 

B 

July •. 

B 

Aujfust 

B 

September , 

r 

October 

r 

November 

r 

The  period 

71,«0 

OBAND  BIVEB  BASIN. 
NORTH  BRANCH  OF  GRAND  RIVER  AT  HALET,  N.  BAK. 

Location.— About  20  rods  south  of  the  poet  office  at  Haley,  N.  Dak.,  near  nordieiM 

comer  of  sec.  36,  T.  129  N.,  R.  100  W. 
Becorda  available.— May  17,  1908,  to  December  31, 1913. 
Drainage  area. — 500  square  miles. 
Oage. — Gage  heights  are  obtained  by  measuring  distance  from  bench  mark  to  water 

surface  by  means  of  a  metallic  tape  weighted  at  the  end. 
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GhanneL — ^Bed  of  stieam  composed  of  gravel  and  silt. 

Discharge  measurements. — At  high  stages  made  from  car  and  cable  200  feet 

below  gage;  at  low  stages  by  wading. 
Winter  flow.— Affected  by  ice. 
Aeenracy. — ^Results  fair  except  for  low  stages,  when  the  percentage  error  is  very 

large. 

DiMcharge  measiuremenU  of  North  Branch  of  Grand  River  at  Haley  y  N.  Dak.y  in  1913, 
[H.  N.  Longwits,  hydrograptaer.] 


Dftto. 


Mtf. 

Apr. 


Time. 


8.  a.m.. 
12m.... 
9  a.m... 
11a.m.. 
3  p.m.. 
5  p.m... 
9  a.m... 
2p.m.. 


he^. 


Feet. 
9.65 
9.85 
7.95 
7.65 
7.35 
7.25 
5.55 
5.35 


Dte- 
charge. 


See.'ft. 
5,460 
6,810 
2,040 
1,760 
1,550 
1,460 
620 
562 


Date. 


Time. 


Apr.  2 
3 
3 
4 
4 
5 

Aug.  15 


5p.  m 
9  a.m. 
3p.  m 
9  a.m. 
5p.  m 
6p.  m 
3p.  m 


Gaee 
teight. 


beigl 


Feet. 
5.65 
4.05 
3.85 
3.15 
2.75 
2.55 
.69 


Dis- 
charge. 


8ee.'ft, 
506 
292 
270 
218 
215 
144 
.21 


a  Measurement  made  by  W.  B.  Stevenson. 

Daily  gage  height,  xn/eety  of  North  Branch  of  Grand  River  at  Haley y  N.  Dak.y  for  191S. 

[H.  N.  Lungwits,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Nov. 

Dec. 

1 

0.8 

0.7 
.8 
.8 
.8 
.8 

.8 
.8 
.8 

7.65 
5.55 
3.9 
2.85 
2.55 

2.35 
2.2 
1.95 
1.85 
1.75 

1.6 
1.45 
1.35 
1.2 
1.1 

1.0 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

0.9 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

0.8 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

0.8 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 

l.l 

2.25 

2.15 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 
.8 

0.8 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.      .8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 
.8 

0.8 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 

0.7 

0.7 

2 

.7 

3 

,7 

4 

.7 

5 

.7 

6 

.7 

7 

,7 

8 

9 

10 

1.1 

1.1 

1.1 
1.1 
1.1 
l.l 
1.1 

U  .. 

12 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

13 

14 

IS 

16 

17 

18 

19      

20 

21 

22 

23 

1.1 
1.1 
1.1 

l.l 
1.1 
1.1 
1.1 
2.0 
9.85 

24 

25 

26 

27 

28 

29 

30 

81   . 

NoTB.— Discharge  relation  affected  by  ice  Jan.  1  to  Mar.  20  and  Nov.  8  to  Dec.  31. 
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Daiiy  dUeharge,  in  second-feet,  of  North  Branck  of  Grand  River  at  Haley,  N.  Dak.  ,for  191S. 


Day. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct 


1., 

a. 

8. 
4., 

6.. 

«., 
7., 

8.. 
9.. 
10.. 

U.. 
12.. 
13.. 
14.. 
15.. 

le.. 

17.. 
18.. 
19.. 
90.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


4,800 


2,040 
502 
281 
215 
144 

90 
77 
50 
48 
42 

32 
24 

18 
12 
8 

5 
3 
3 
8 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


72 


Note.— Daily  discharge  Apr.  6  to  Oct.  31  determined  from  a  curve  poorly  defined  below  2SOseeoiid-feit 
Discharge  Mar.  31  and  Apr.  1-5  estimated  from  current  meter  measurements  made  on  those  days. 

Monthly  discharge  of  North  Branch  of  Grand  River  at  Haley ,  N.  Dak.,  for  191S. 


Month. 


Dischaige  in  second-feet. 


if<ix^nmni,   Minimum.     Mean. 


RoD-olf 
(total  in 
acre-feet). 


AecQ- 

racy. 


April 

May 

June 

July 

August 

September.. 
October 


2,040 
3 

1 
81 

1 
1 


123 
1.65 
1.00 
6.06 
1.00 
.56 
.30 


7,330 

im 

60 
373 
62 
33 

18 


The  period. 


7,990 
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GRAND  BITER  NEAR  WAKPALA,   8.   DAK. 

Location.— On  the  Standing  Rock  Indian  Reservation,  a  new  eteel  highway  bridge, 
4  miles  south  of  Wakpala,  S.  Dak.,  a  station  on  Chicago,  Milwaukee  &  St.  Paul 
Railway,  in  or  near  sec.  8,  T.  19  N.,  R.  29  E. 

Records  avaiIable.--September  9, 1911,  to  December  31,  1913. 

Drainage  area.— 5,300  square  miles. 

Gage.— Standard  chain  gage  on  foot  guardrail  at  downstream  side  of  highway  bridge. 

CkmtroL — Shifting;  bed  composed  of  soft  silt  or  quicksand. 

Discharge  measurements. — ^Made  from  highway  bridge;  at  very  low  stages  meas- 
urements may  be  made  by  wading  at  the  ford  40  rods  below  the  bridge. 

Accuracy. — ^Results  poor,  owing  to  infrequency  of  gage  readings  and  measurements 
and  shifting  character  of  the  stream. 

Discharge  measTirements  ofOrand  River  near  WakjKilaf  S.  Dak.,  in  1913. 


Date. 

Hydrographer. 

heiSPt 

Dis- 
charge. 

Date. 

Hydrographer. 

Ga«;e 
height. 

Dis- 
charge. 

Apr.    9 
June  18 
Aug.  16 

W.  B.  Steyenaon 

do 

do 

Feet. 
6.11 
4.42 
3.29 

188 
34 

Aug.  17 
Sept.  17 
Nov.    1 

W.  B.  Stevenson 

do 

0.  Christlanson 

Feet. 
3.10 
2.32 
2.70 

Sec.-/i. 
22.6 
0.18 
13 

Daily  gage  height^  in  feel,  of  Grand  River  near  Wakpala,  8,  Dak.  ^  for  1913. 
[Qeorge  Baine,  observer.] 


Day. 

Apr. 

May. 

Jane. 

July 

Aug. 

Sept. 

Oct. 

Nov. 

1 

5.8 

3.1 

2.1 

2  7 

2 

7.6 
12.9 

3 



4 

2.4 

2.3 

6 

12.9 

3.75 

3.85 
2.75 

4.35 
4.35 

3.15 

6 

2.5 

7 

3.9 

8 

3.35 

2.95 

9 

6.11 

4.15 

4.0 

10 

4.15 

2.3 

11 

3.2 

12 

3.25 
3.35 
3.25 

3.55 

3.55 

13 

5.05 

2.2 

3.1 

14 

3.55 

15 

16 

3.25 

3.3 
3.1 
2.9 

17 

3.5 
"3.4  " 

2.0 
'"*2.'6" 

18 

4.25 

4.4 
4.2 
4.1 

2.9 

19 

20 

21 

3.55 

3.35 

22 

3.0 

23 

4.0 

2.9 

24 

4.15 

4.45 

"2.1 

1.8 

25 

2.8 

26 

3.85 

4.5 

27 

2.0 
2.2 

28 

6.3 
6.1 
5.8 

29 

30 

3.8 

2.6 

2.1 

31 

3.85 
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DaUy  discharge,  in  second-feet^  of  Grand  River  near  Wakpala,  S.  Dak.,  for  1914- 


Day. 

Apr. 

Kay. 

July. 

Aug. 

BfyU 

Oct. 

Nov. 

1 

600 
1,300 
3,160 
3,160 
3,160 

2,560 

1,970 

1,380 

780 

090 

590 
500 
410 
360 
310 

260 
210 
160 
150 
150 

140 
140 
130 
130 
120 

110 

no 

100 
90 
90 

80 
70 
70 
00 
60 

60 
50 
40 
40 
40 

30 
SO 
40 
30 
30 

SO 
SO 
40 
40 
60 

60 
90 
110 
140 
120 

90 
00 
90 
00 
00 
90 

90 
90 
80 
80 
80 

90 
80 
100 
120 
140 

120 
100 
80 
60 
00 

120 
160 
190 
140 
130 

120 
120 
110 
150 
180 

220 
530 
840 
780 
670 

670 
565 
425 
252 
180 

180 
160 
144 
136 
136 

57 
67 
57 
57 
53 

52 
52 
48 
43 
41 

SO 
43 
110 
206 
176 

151 
130 
111 
93 
84 
60 

22 
24 

26 
29 
32 

25 
20 
15 
20 
25 

37 
57 
57 
47 
40 

35 
22 
13 
13 
15 

17 
17 
12 
8 
6 

6 
4 
3 
2 
2 
2 

2 
2 
1 

1 
L6 

2 

1.2 

1 

1 
.2 

.2 

a 
.1 
.1 
.1 

.2 
.2 
.2 
.2 
.2 

.1 
.1 
.1 
.1 
.1 

.1 
.1 
.1 
.1 
.1 

ai 
.1 

.2 
.2 

12 

36 

96 
lOS 
110 

54 

28 
25 
22 
22 
18 

17 
15 
13 
IS 
IS 

IS 

13 
13 
10 
9 

10 
10 
U 
12 
12 
12 

U 

2 

3 

4 ^ 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 •. 

15 

16 

17 

18 

19 

20 

21 

22..         

23 

24     

2:::::;::::::::::::::::::::::::::::;: 

25 

27 

28 

30 

31   . 



Note.— Discharge  determined  from  a  fairly  well  defined  curve.    Discharge  interpolated  or 
for  days  for  which  gage  heights  are  missing. 

Monthly  discharge  of  Grand  River  near  WakpalOf  S.  Dai.,  for  191S. 


Month. 


Discharge  in  seoond-Jtot. 


Maximum.  Minimum.     Mean. 


Run-<»ff 
(total  in 
acie-fBet). 


Aceo- 
ra^. 


April 

May 

June 

July 

August 

September.. 
October 


3,160 
140 
840 
670 
57 
2 
110 


90 
30 
60 


767 

64.0 
195 
147 

21.1 
.52 

23.3 


45,700 
3,910 

11,600 

0,460 

1,300 

31 

1,430 


D. 
C 
C. 

a 

B. 
D. 
C. 


The  period. 


73,400 
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GHEYBNNB  BIVEB  BASIN. 
BELLE  FOUBOHE  BIYEB  NEAB  BELLEFOUBCHE,   S.   DAK. 

Location.— At  the  diverBion  dam  of  the  Belle  Fouiche  irrigation  project,  in  eec.  2, 
T.  8  N.,  R.  2  E.,  IJ  miles  below  Bellefourche. 

Beeords  available.— May  10  to  November  30,  1906;  January  1,  1912,  to  December 
31,  1913.  From  May  26,  1903,  to  Jime  23,  1906,  a  station  was  maintained  at  the 
western  edge  of  Bellefourche.  The  records  at  the  two  points  are  not  directly 
comparable,  as  Redwater  River  enters  between  and  water  is  diverted  from  Belle 
Fourche  River. 

Drainage  area. — 4,270  square  miles. 

Oage.— An  inclined  staff  situated  300  feet  below  the  diversion  dam  shows  the  flow 
passing  the  divendon  dam. 

Cooperation. — Station  maintained  and  records  furnished  by  United  States  Recla- 
mation Service. 

DaUy  discharge,  in  second-feet  j  of  Belle  Fourche  River  near  Bellefourche,  S.  Dak.,  for  191S. 

[William  Fianoisoo,  obsMrer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

JoDe. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

260 
260 
260 
260 
260 

260 
260 
260 
260 
260 

260 
260 
260 
260 
260 

260 
260 
260 
260 
260 

260 
260 
260 
260 
260 

260 
260 
260 
260 
260 
260 

260 
260 
260 
260 
260 

260 
260 
260 
260 
260 

260 
260 
260 
830 
830 

400 
587 
665 

400 
330 

320 
330 
400 
400 
400 

320 
320 
820 

330 
400 
400 
400 
476 

475 
475 
560 
850 
2,120 

1,720 
1,250 
1260 
1,040 
1,040 

626 
475 
476 
476 
475 

475 
476 
476 
476 
650 

660 
560 
650 
700 
1,720 
2,726 

6,450 
6,450 
4,180 
2,720 
2,720 

2,720 
2,190 
^250 
1,570 
1,360 

1,267 
970 
970 
970 
970 

1,120 
1,270 
1,196 
1,020 
1,040 

870 
870 
796 
796 
720 

650 
660 
680 
615 
450 

460 
450 
450 
442 
430 

430 
430 
320 
420 
406 

820 
160 
635 
306 
325 

806 
200 
200 
290 
200 

290 
200 
230 
226 
206 

206 
206 
160 
220 
220 
220 

22d 
220 
600 
220 
280 

220 
220 
450 
380 
290 

290 
260 
835 
290 
275 

220 
220 
185 
185 
186 

220 
970 
765 
765 
445 

865 

355 

856 

1,697 

1,040 

765 
756 
450 
460 
400 

300 
200 
200 
200 
185 

185 
170 
120 
130 
150 

160 
160 
160 
100 
100 

100 
96 
100 
100 
160 

170 
170 
170 
177 
186 
250 

186 
186 
186 
185 
185 

185 
185 
1,350 
620 
400 

320 
280 
240 
210 
210 

280 
200 
160 
150 
100 

100 
06 
96 
95 
96 

96 
96 
06 
96 
96 
96 

96 
05 
05 
95 
95 

95 
94 
150 
185 
200 

210 
220 
220 
220 
280 

1,680 

1,360 

1,828 

900 

630 

460 
380 
360 
320 
600 

620 
530 
631 
640 
490 

490 
490 
490 
490 
612 

420 
400 
350 
320 
320 

320 
320 
320 
320 
320 

320 
320 
320 
320 
320 

320 
320 
320 
320 
320 

320 
320 
820 
320 
320 
320 

276 
275 
275 
276 
276 

276 
276 
275 
275 
275 

275 
275 
270 
270 
270 

270 
270 
270 
270 
"270 

270 
270 
260 
260 
260 

250 
246 
246 
245 
245 

245 

2 

245 

3 

245 

4 

245 

5 

245 

6 

245 

7 

246 

8 

246 

9 

246 

10 

245 

11 

245 

12 

245 

13 

246 

14 

246 

15 

246 

W 

246 

17 

246 

18 

246 

19 

245 

20 

246 

21 

246 

22 

245 

23 

245 

M 

246 

25 

246 

28 

245 

r 

245 

28 

245 

20 

246 

30 

245 

31 

245 

Non.— Records  show  the  oombixied  flow  of  the  river  and  oanal  at  the  diversion  dam. 
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Monthly  discharge  of  Belle  Fourehe  River  near  BdUfoxaxike,  S.  Dai.,  for  191S, 


Month. 


Dischaige  in  seoond-feet. 


IfjtTtrmiTn,    IfinfanniTi,        Vfi%TI 


(total  in   itfS" 

•cre-fcet).  ,'*^' 


January 

February. . . 

March 

April 

June 

July 

August 

September.. 

Octobtf 

November. . 
December.. 


260 

687 

2,720 

5,450 

636 

1,700 

755 

1,350 

1,820 

612 

275 

245 


260 

260 

330 

450 

160 

185 

95 

95 

94 

320 

245 

245 


260 
326 
7V2 
1,580 
320 
416 
226 
221 
446 
355 
267 
245 


16,000 
18,100 
48,700 
94,000 
19,700 
24,800 
13,900 
U,600 
26,500 
21,800 
15,900 
15,100 


The  year.. 


5,450 


94 


454  328,000 


Note.— Estimates  as  fumlsbed  have  been  changed  slightly  to  oonform  to  the  standard  oomputadae 
rules  of  United  States  Geological  Survey. 

WHITE  BIVEB  BASIN. 


WHITE   RIVER   NEAR   INTERIOR,    S.    DAK. 

Location. — On  the  Pine  Ridge  Indian  Reservation,  at  steel  highway  bridge  near 
southwest  comer  of  sec.  7,  T.  4  S.,  R.  18  E.,  where  the  county  line  between  Stanley 
and  Pennington  counties  intersects  White  River,  3  miles  southwest  of  Intenor, 
S.  Dak.,  a  station  on  Chicago,  Milwaukee  <&  St.  Paul  Railway. 

Becords  available.— June  24,  1904,  to  November  30,  1906,  at  old  station  in  T.  3  S., 
R.  18  E.;  August  24,  1911,  to  December  31,  1913. 

Drainage  area. — 4,090  square  miles.  The  area  above  present  site  is  about  15 
square  miles  less  than  area  above  the  station  maintained  during  19O4-1906w 

Gage. — A  vertical  rod  attached  to'  lower  side  of  first  pier  (nearest  the  shore)  at  left 
end  of  the  bridge,  installed  August  31,  1911,  and  supposed  to  read  the  same  at 
the  temporary  rod  gage  which  was  placed  August  24  on  a  tree  on  left  bank  at  ton 
of  the  river  near  southwest  comer  of  N  W.  J  sec.  17. 

Control. — Probably  changes  gradually;  bed  composed  of  sand  and  some  quicksand; 
left  bank  steep  and  clean ;  right  bank  gently  sloping  and  clean ;  current,  medium. 
At  low  stages  all  the  water  may  pass  imder  one  span  (67-foot);  at  highest  stitge 
the  water  passes  under  two  67-foot  spans  and  120  feet  of  trestle  approach,  but 
probably  two-thirds  of  the  flow  passes  under  the  two  spans. 

Diadbarge  nxeasurenxents. — ^Made  from  highway  bridge. 

\(^ter  flow. — Relation  of  gage  height  to  dischaige  probably  affected  by  ice  during 
January,  February,  March,  and  December. 

Accuracy. — Results  fair. 

Discharge  measurements  of  White  River  near  Interior ,  S.  Dak,,  in  IBIS, 


Date. 

Hydrographer. 

helglt. 

Dis- 
charge. 

Date. 

Hydrographer. 

hdSSl 

Apr.    6 

June  U 

15 

Aug.  20 

W.  B.  Stevenson 

do 

do 

do 

Fed. 
6.42 
6.27 
6.11 
4.11 

Sec-n. 

2,130 

1,650 

523 

144 

Aug.  21 
Sept.  20 
Oct.  28 

W.  B.  Stevenson 

do 

O.  Chrlstlanson 

FttL 
3.96 
3.68 
3.50 

9i 
4D 
IS 
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DaUy  gage  heighty  infeet^  of  WkUe  River  near  Interior,  8.  Dak.  y  for  191S. 
(H.  Thompson  and  George  Caribom,  observer.] 


Day. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

5.9 
5.8 
5.9 
6.1 
6.3 

6.3 
6.2 
6.0 
5.5 
5.1 

5.9 
5.9 
5.8 
5.4 
5.0 

4.9 
4.9 
4.7 
4.6 
4.6 

4.5 
4.8 
4.8 
4.5 
4.3 

4.2 
4.0 
4.0 
4.0 
4.1 

40 
3.9 
3.8 
3.8 
3.8 

3.8 
3.7 
3.7 
3.8 
3.8 

3.9 

3.9 

6.0 

6.95 

6.0 

5.3 
4.8 
4.4 
4.1 
4.1 

4.0 
4.0 
4.0 
3.9 
3.9 

3.9 
40 
40 
5.0 
45 
45 

6.0 

6.1 

6.75 

7.45 

6.6 

6.0 
5.5 
49 
44 
44 

44 
44 

47 
8.0 
5.6 

46 
42 
41 
41 
40 

40 
3.9 
3.9 
3.9 
3.9 

3.8 
3.8 
3.6 
3.6 
3.5 

8.6 
3.5 
3.5 
3.5 
3.4 

3.4 
3.3 
3.3 
3.3 
5.5 

49 
3.9 
3.6 
3.4 
3.4 

3.4 
3.4 
3.4 
5.9 
5.6 

49 
41 
3.9 
3.6 
3.4 

3.6 
3.6 
3.4 
3.3 
3.2 
3.2 

3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
3.3 
3.3 
3.3 
6.0 

5.6 
5.0 
49 
5.0 
6.1 

5.4 
6.0 
5.5 
5.0 
45 

40 

3.92 

3.85 

3.65 

3.52 

3.5 

3.55 

3.42 

3.42 

3.45 

3.42 

3.3 

3.25 

3.22 

402 

3.98 

3.66 
3.88 
3.65 
3.55 
3.45 

3.32 

3.18 

3.3 

3.3 

3.38 

3.76 

47 

468 

40 

3.7 

3.52 

3.5 

3.48 

3.65 

3.75 

3.58 

3.52 

3.5 

3.46 

3.4 

3.41 
3.4 
3.4 
3.4 
4  2 

442 
4  4 

41 

3.78 

3.8 

3.78 

3.6 

3.75 

3.62 

3.6 

3.6 

3.6 

3.69 

3.58 

3.58 

3.58 

3.58 

3.58 

3.6 

3.6 

3.6 

3.6 

3.68 

3.7 

3.7 

3.69 

3.68 

3.68 

3.65 

3.7 

3.65 

40 

41 

3.92 

3.7^ 

3.70 

3.65 
3.63 
3.6 
3.6 
3.6 

3.6 

3.6 

3.62 

3.62 

3.62 

3.62 

3.63 

3.7 

3.68 

3.66 

3.64 
3.65 
3.66 
3.65 
3.62 

3  62 

2              

3.66 

3 

3  9 

4 

5.0 
5.4 

5.6 
5.4 
5.3 
5.2 
5.1 

5.1 
5.0 
5.0 

4.8 
4.8 

4.8 
4.9 
4.9 
4.8 
4.8 

4.8 
4.8 
4.8 
4.8 
4.8 

4.8 
4.8 
4.9 
4.9 
5.0 
5.4 

3.95 

5 

445 

6 

4  4 

7 

3.95 

8 

3.78 

9,  ..                     

3  9 

10 

3.96 

11 

3.94 

12 

4.1 

13 

3.98 

U 

15 

16 

17 

Ig 

19 

20 

3.9 

21 

22 

23 

34 

25 

26 

27 

28 

29 

30 

31 

Non.— Discharge  relation  affected  by  ice  Mar.  4-^1  and  Dec.  3-31.  After  Aug.  20  gage  record  mav  be 
assomed  to  be  more  accurate,  owing  to  ftict  that  new  observer  lives  nearer  the  gage  and  can  note  sudden 
chaogee. 

Daily  discharge,  in  second-feet,  of  White  River  near  Interior,  S.  Dak.,  for  1913. 


Day. 

Mar. 

5 
5 
7 
10 
20 

33 
20 
16 
12 
10 

10 
7 
7 
7 
7 

7 
10 
10 
7 
7 

13 
13 
13 
13 
13 
16 
16 
20 
20 
26 
240 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

20 
20 
20 
20 
170 

248 

240 

13.5 

53 

55 

53 
33 
48 
35 
33 

33 
33 
32 
32 
32 

32 
32 
32 
33 
33 

33 
20 
19 
20 
20 
19 

Nov. 

Dec. 

1,250 
1,140 
1,250 
1,500 
1,790 

1,790 

1,640 

1,370 

850 

565 

1.250 

1,250 

1,110 

765 

510 

460 
460 
365 
320 
320 

280 
410 
410 
280 
205 

170 
106 
105 
105 
135 

106 
75 
55 
55 
55 

55 
42 
42 
55 
55 

75 

75 

1,370 

2,885 

1,370 

690 
410 
240 
135 
135 

105 
105 
105 
75 
75 

75 
105 
105 
510 
280 
280 

1,370 
1,500 
2,630 
3,745 
2,290 

1,370 
850 
460 
240 
240 

240 
210 
365 
4,720 
940 

320 
170 
135 
135 
106 

105 
75 
75 
75 
75 

55 
55 
33 
33 
26 

26 
26 
26 
26 
20 

20 
16 
16 
16 
850 

460 
75 
26 
20 
20 

20 
20 
20 
1,250 
940 

460 
135 
75 
33 
20 

33 
33 
20 
16 
13 
13 

13 
13 
13 
13 
13 

13 
16 
16 
16 
1,370 

940 
510 
460 
510 
565 

765 
1,370 
850 
510 
280 

105 
81 
65 
38 
27 

26 
30 
21 
21 
23 
21 

16 
14 
14 
111 
100 

39 
71 
38 
30 
23 

17 
12 
16 
16 
19 

48 
366 
356 
105 

42 

29 
26 
25 
38 
48 

32 
27 

26 

24 

20 

19 
19 
23 
33 
38 

105 
135 

81 
48 
42 

38 
36 
33 
33 
33 

33 
33 
35 
35 

35 
36 
42 
41 

39 

37 
38 
39 
38 
35 

35 

38 

33 

30 

90 

55 

18 

15 

20 

10 

38 

36 

20 

15 

16 

15 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

NoTS.—Discharge  Mar.  1-^1  and  Dec.  3-31  estimated  on  account  of  ice.    Mean  discharge  Dec.  16  to  31 
estimated  at  14  second-feet.    Discharge  Apr.  1  to  Dec.  2  determined  from  a  fkiriy  well  defined  curve. 
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Monthly  discharge  of  White  River  near  Interior ^  S.  Dak,,  for  1913. 


Month. 


DJadmige  in  secxmd-fest 


ICaxImnm.  Mtnlmnm.     Mean. 


Ron-ofl 
(total  in 
Mse-fMt). 


Aeco- 


March 

April 

May 

June 

July 

August 

SeptembM-. 

OctobM- 

November. . 
DeoembM-.. 


The  period. 


1,790 

2,880 

4,720 

1,250 

1,870 

385 

248 

135 

90 


106 
42 
20 
13 
13 
12 


20lO 

740 

310 

756 

153 

281 
5&2 
52.8 
42.2 
22.5 


1,230 
44,000 

19,400 
45,000 
9.410 
17,300 
3,460 
3.250 
2,510 
1,380 


147,0 


WHITE  BIYEB  NEAR  WESTOYER,    S.   DAK. 

Looation.~In  sec.  32,  T.  3  S.,  B.  29  £.,  on  the  Roeebud  Indian  Beeervation  ai 
Bteel  highway  bridge  near  Westover  about  12  miles  south  and  slightly  east  from 
Muido,  S.  Dak.,  a  station  on  Chicago,  Milwaukee  6l  St.  Paul  Railway,  and  about 
1  mile  below  entrance  of  Little  White  River;  about  40  rods  above  location  d 
original  station,  established  in  I91I. 

Becords  available.— August  25,  I91I,  to  December  31, 1913. 

Drainage  area. — 7,850  square  miles. 

Gage.— Standard  chain  gage  on  steel  highway  bridge.  Gage  zero  is  2.0  feet  hi^« 
than  zero  of  original  gage  installed  in  1911.  August  18, 1913,  a  staff  gage  reading 
same  as  chain  gage  was  fastened  to  downstream  lace  of  left  abutment.  This  gage 
was  installed  in  order  to  obtain  more  frequent  and  accurate  readings. 

Control. — Composed  of  sand  and  silt;  likely  to  scour  and  fill  at  flood  stages. 

Discharge  nxeasurenxents. — ^Made  from  highway  bridge. 

Winter  flow.— Affected  by  ice. 

Discharge  measurements  of  White  River  near  Westover ,  S.  Dak.,  in  19 IS, 


Date. 

Hydrographar. 

lielgl^ 

Dis- 
charge. 

Date. 

Hydrogn^her. 

^ 

Div- 

dUHglh 

Apr,    7 

Xane  15 

16 

do 

do 

Feet. 
9.88 
9.48 
8.67 
&81 

4,329 
8,373 
1,673 
1,940 

Aug.  19 
Sept.  18 
Oct.  30 

W.  B.  Steyenaon. 

do 

O,  Chilstiaiisoii........ 

FetL 
&18 
ft.  08 
6.96 

Aug.  18 

do 
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DoUy  gage  heighty  infeety  of  White  River  near  Westover^  S,  Dak.  ^  for  1913. 


Day. 

Mar. 

Apr. 

May. 

June. 

July, 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

8.2 
8.2 
8.2 
8.2 
8.1 

8.0 
8.0 
7.8 
7.8 
7.9 

8.0 
6.9 
6.9 
6.9 
7.0 

10.0 
9.0 
9.0 
8.6 
8.3 

8.2 
8.1 
8.1 
8.1 
7.7 

7.7 
7.6 
7.4 
7.8 
7.7 

8.5 
8.3 
8.9 
9.9 
9.5 

&3 
8.9 
8.9 
8.4 
7.9 

7.7 
8.3 
7.7 
7.3 
8.9 

8.8 
8.3 
7.9 
7.8 
7.6 

7.5 
7.3 
7.0 
7.0 
6.8 

7.4 
7.3 
7.3 
7.1 
7.0 

7.0 
7.0 
7.0 
6.9 
7.0 

6.9 
7.0 
7.0 
6.9 
6.9 

7.5 
7.4 
7.5 
7.6 
7.5 

8.0 
7.7 
7.4 
7.3 
7.2 

7.6 
7.6 
7.5 
7.4 
7.3 

7.2 
7.1 
7.0 
6.9 
6.9 
6.9 

6.9 
6.0 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.8 
6.8 

6.8 
6.9 
6.9 
7.6 
7.3 

7.3 
7.2 
9.9 
9.0 
8.6 

8.1 
7.8 
7.6 
7.4 
7.0 

6.9 
6.9 
6.7 
6.7 
6.7 
6.7 

6.7 
6.7 
6.7 
6.7 
6.7 

6.7 
6.7 
6.65 
6.65 
6.6 

6.6 
6.6 
6.6 
6.6 
6.6 

6.6 
6.6 
7.0 
7.2 
7.7 

7.6 
7.4 
7.2 
7.2 
71 
.7.0 
7.0 
7.0 
6.9 
6.8 

7.0 
7.0 
7.0 
7.0 
6.9 

6.9 
7.0 
7.6 
7.5 
7.2 

7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.9 
6.8 

6.8 
6.8 
6.8 
6.8 
6.8 

6.8 
6.8 
6.8 
6.8 
6.9 

6.9 
6.9 
7.0 
7.0 
7.1 

7.0 
7.0 
7.0 
7.0 
7.0 

7.2 

2 

7  2 

3 

9.0 

7  2 

4 

7.3 
7  3 

5 

6 

7  3 

7 

10.2 

8 

9 

10 

11 

8.5 
8.0 
10.0 
10.0 
9.6 

9.6 
7.9 
&0 
8.3 
8.4 

7.2 
7.0 
7.6 
7.3 
7.2 

7.1 
7.9 
8.4 
8.4 
8.3 

12 

9.0 

13 

14 

15 

16 

17 

18 

]» 

20 

7.9 

21 

22 

8.0 

23 

24 

23 

28 

27..:::::::::::::::::::::;;:: 

28 ' 

29 ' 

30 

31 

Non.— Discharge  relation  probably  affected  by  ice  during  January,  February,  March,  and  December. 
Daily  discharge,  in  second  feet,  of  White  River  near  Westover,  S.  Dak.,  for  1913. 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1 

655 

2 

1,230 
2,290 

3 

4 

2,980 
3,670 

4,360 
5,060 
3,900 
2,980 
2,075 

5 

6 

7 

8 

9 

10 

11 

1,375 
750 

12 

13 

4  590 

14 

6,660 

15 

3,440 

3,670 
655 

16 

17 

18 

750 

19 

1,095 
1  230 

20 

21 

254 

22 

193 

23 

430 

24 

290 

25 

254 

26 

222 

27 

655 

28 

1,230 

29 

1,230 
1,095 

30 

31 

970 
970 
970 
970 
855 

750 
750 
570 
670 
655 

750 
166 
166 
166 
193 

4,590 
2,290 
2,290 
1,375 
1,095 

970 
855 
855 
855 
495 

405 
375 
330 
570 
405 
862 


1,230 
1,095 
2,075 
4,360 
3,440 

1,095 
2,075 
2,075 
1,230 
655 

495 

1,095 

495 

290 

2,075 

1,875 

1,095 

655 

570 

430 

375 
290 
193 
193 
141 

330 
290 
290 
222 
193 


193 
193 
193 
166 
193 

193 
193 
193 
166 
166 

375 
330 
375 
430 
375 

750 
495 
330 
290 
254 

375 
375 
375 
330 
290 

254 
222 
193 
166 
166 
166 


166 
166 
166 
166 
166 

166 
166 
166 
141 
141 

141 
166 
166 
375 
290 

290 

254 

4,360 

2,290 

1,530 

855 

570 

430 

330 

193 

166 
166 
118 
118 
118 
118 


118 
118 
118 
118 
118 

118 

118 
108 
108 
97 

97 
97 
97 
97 
97 

97 

97 

193 

254 

495 

430 
330 
254 
254 
222 

193 
193 
193 
166 
141 


193 
193 
193 
193 
166 

166 
193 
430 
376 
254 

193 
193 
193 
193 
193 

193 
166 
166 
166 
166 

166 
166 
166 
166 
166 

166 
166 
166 
166 
166 
166 


166 
166 
166 
166 
166 

166 
166 
166 
166 
141 

141 
141 
141 
141 
141 

141 
141 
141 
141 
166 

166 
166 
193 
193 
222 

193 
193 
193 
193 
193 


Note.— Discharge  determined  from  a  fairly  well-defliied  curve.    Discharge  interpolated  on  days  for 
which  gage  heights  aie  missing. 
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Monthly  discharge  of  WhiU  Rivernear  Westaver,  S.  Dai.,  for  19JS. 


Month. 


April 

May 

June 

July 

August 

September.. 

October 

Noyember. . 


The  period. 


DiKhaxge  In  aeoond-feet. 


M^y^'nuT" ,   MinttniiTn^      Mean. 


6»660 

4,800 

4,360 

760 

4,360 

495 

430 

222 


193 
16& 
141 
169 
118 
97 
166 
141 


1,900 
912 

1,080 
283 
473 
171 
194 
166 


Run-off 
(total  in 
acr&-feet}. 


AeoQ- 
ney. 


118,000 
66,100 
61,300 
17,«0 
29,100 
10,200 
11,900 
9,870 


314,000 


LITTLE   WHITE   RIVER   NEAR  WE8TOVER,    S.    DAK. 

Location. — ^At  C.  H.  Kendall's  ranch,  on  the  Rosebud  Indian  Reservation,  about  4 
miles  south  of  Westover  and  about  2  miles  above  mouth  of  the  stream. 

Beoords  available.— June  26,  1912,  to  December  31,  1913. 

Drainage  area. — 1,590  square  miles. 

Oage.— Standard  projecting  timber  chain  gage  installed  September  18,  1913,  about 
5  or  6  rods  below  the  cable  and  on  right  bank.  A  8ta£f  gage  about  10  rods  below 
cable  was  used  during  1913  prior  to  September  18.  A  staff  gage  about  30  rods 
below  the  cable  was  Used  during  1912.  All  gages  have  been  referred  to  the  eame 
datum. 

Control. — Saudy  and  shifting. 

Discharge  meaaurenxents. — ^Made  from  the  cable  or  by  wading. 

Winter  flow.— Affected  by  ice. 

Accuracy. — Gage  heights  for  1913  considered  more  accurate  than  those  for  1912, 
owing  to  better  position  of  gages.  As  sufficient  measurements  were  obtained  to 
define  a  curve,  results  should  be  fair. 

Discharge  measurements  of  Little  White  River  near  Westover ^  S.  Dak.,  in  191S. 


Date. 

Hydrographer. 

Gage 
height 

Db- 
charge. 

Date. 

Hydrographer. 

h^t. 

Dis. 

Apr.    8 
June  16 
Aug.  19 

W.B.Stevenson 

do 

do 

Feet. 
2.89 
1.99 
1.98 

Sec-fi. 
645 

78 
58 

Sept.  19 
Oct.  30 

W.  B.  Stevenson. 

O.  Chrbtianson 

Feel. 

L86 
2.09 
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Daily  gage  height,  in  feet,  of  Little  White  River  near  Westover,  8,  Dai.,  for  1913. 
[Mn.  C.  H.  Kendall,  obsaiTflr.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec 

1 

3.3 
3.2 
3.3 
3.3 
3.3 

2.0 
2.0 
2.0 

"i'i" 

2.1 

2.0 
2.0 

'*i'62 
2.0 

XO 
2.0 

"io" 

2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 

2.1 

2.05 

2.0 

2.0 

2.2 
2.2 
2.1 
2.0 
2.0 

2.0 
2.05 
2.05 

"i'os" 

1.95 
1.95 
1.95 

'*i.'95' 

1.95 
1.95 
1.95 
1.96 
2.2 

2.25 

2.4 

2.0 

2.0 

2.0 

2.0 

2.55 

2.3 

2.0 

1.95 

1.9 
1.9 
1.9 
2.1 
2.0 

2.0 

'i.*96 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.95 

1.92 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
2.0 
1.9 

1.8 

1.8 

1.75 

1.9 

1.9 

1.9 

1.95 

1.9 

1.9 

1.9 

i;95 
1.9 

1.'9 
1^92 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 

1.9 
1*9" ' 

'i.9  " 

1.9 
1.9 

2.0 
XI 
2.1 

"ii* 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 

2.14 

2.12 

2.1 

2.1 

2.1 

2.12 

2.2 

2.2 

2.2 

2.2 

X2 

2.2 

2.22 

2.22 

2.2 
2.2 
2.2 
2.18 

2.2 

2 

2.5 

3 

2.5 

4 

2.5 

5 

2.9 

2.0 
2.0 
2.9 
2.9 

2.9 

2.4 

6....     

2.6 

7 

2.5 

2.45 

g 

2.9 
2.9 
2.95 

2.85 
2.4 
2.5 
2.7 

2.1 
2.0 
2.0 

X2 
2.1 
2.1 
2.2 
2.0 

2.0 
2.0 
2.0 

"i'6' 

2.05 
2.0 
2.0 
2.0 

2.1 
2.2 
2.2 
2.7 
2.7 
2.58 

2.45 

9 

2.46 

10 

2.4 

11 

2.4 

12 

2.9 
2.95 
2.95 
2.95 

2.4 

13 

2.4 

14 

2.4 

15 

2.4 

16 

2.7 
2.6 
2.6 
2.4 

2.4 

17 

2.46 

IS 

2.6 

19 

119 

1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.95 
1.95 
2.0 

'io* 

2.0 

2.6 

2d 

2.6 

21 

2.4 
2.3 
2.3 
2.4 
2.6 

2.6 

22 

2.6 

23 

2.9 
2.9 
2.95 

2.9 
2.95 
2.95 
2.9 

2.6 

24 

2.5 

25 

2.6 

26 

2.6 

27 

2.45 

28 

3.2 
3.3 
3.3 
3.4 

2.0 
2.0 
2.0 

2.6 

29 

2.7 

30 

3.0 

31 

3.0 

Non.—Discharge  relation  probably  affected  by  Ice  during  January,  February,  March,  and  December. 
Daily  ducharge,  in  second-feet ,  of  Little  Whxte  River  near  Westover,  S.  Dak.  y  for  1913. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

1.... 

962 
884 
962 
962 
962 

962 
807 
653 
663 
«•! 
614 
281 
840 
499 
499 

499 
422 
422 

281 
281 

281 
217 
217 
281 
422 

422 

217 
76 
76 
76 

75 
76 
75 
94 
113 

113 
113 
113 
75 
76 

161 
113 
113 
161 
75 

75 
75 
75 
75 
75 
94 
75 
75 
75 
75 

113 
161 
161 
499 
499 
407 

76 
76 
76 
83 
75 

76 
76 
75 
76 
75 

75 
75 
75 
75 
75 

75 
113 
94 
75 
76 

161 
161 
113 
76 
76 

75 
94 
94 
100 
106 

62 
62 
62 
62 
62 

62 
62 
62 
62 
161 

180 
281 
75 
75 
75 

76 

385 

217 

75 

62 

49 
49 
49 
113 
76 

75 
76 
62 
40 
49 
49 

49 
49 
49 
49 
49 

49 
49 
49 
49 
62 

64 

49 
49 
49 
49 

49 
49 
49 
75 
49 

35 
36 
31 
49 
49 

49 
62 
49 
49 
49 
40 

49 
49 
62 
49 
49 

49 
49 
49 
49 
49 

49 
49 
49 
49 
64 

49 
49 
49 
49 
49 

49 
40 
49 
49 
49 

49 
49 
49 
49 
49 

49 
49 
49 
49 
49 

49 
49 
49 
49 
49 

49 
49 
49 
49 
49 

49 
49 
49 
49 
49 

49 
49 
49 
49 
49 

62 
62 
75 
76 
76 
75 

76 

2 

113 

3 

113 

4....       

113 

5 

113 

6 

113 

7 

113 

R 

113 

9 

113 

10 

113 

11 

113 

2 

132 

3 

123 

A 

113 

5 

113 

6 

113 

7 

123 

8 

161 

9 

161 

0 

161 

1 -. 

161 

2 

161 

3 

161 

4 

172 

S 

172 

S 

161 

7 

161 

g 

161 

9 

161 

0 

161 

I 

NoTB.~Dl9cliarge  determined  ttom  a  fiirly  well  defined  curve. 
56871*— W8P  85e— 16 14 
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210  SURFACE  WATER  SUPPLY,  1913,  PART  VI. 

Monthly  discharge  o/LiUle  While  River  near  Weetaver,  S.  Dak.y/ar  191S, 


DiKhai^B  in  aeoond-lBet. 


lfAXi"'n*n.    Iftnhnfim,        ItmtLTk 


RmHtf 
(total  iB 

•cre-ftet). 


ney- 


is?!:::::;; 

Jtme 

July 

August 

September. 

October 

NoTember.. 


962 
499 
161 
S86 

75 
03 
75 
172 


498 

134 
87.3 
94.3 
49.4 
49.6 
53.3 

134 


29,600 
8,210 
5,190 
5,800 
3,010 
2,960 
3,270 
7,970 


The  period. 


66,100 


NIOBBABA  BIVEB  BABIN. 

NIOBRARA  RIVER  NEAR  LYNCH,   NEBR. 

Location.— At  the  highway  bridge  in  eec.  2,  T.  32  N.,  R.  10  W.,  5  miles  eooth  d 
Lynch.    Nearest  tributary,  Red  Bird  Creek,  enters  below. 

Becordfl  available. — ^August  1  to  December  31,  1913. 

Drainage  area. — ^Approximately  9,800  square  milee. 

Gage. — Vertical  staff. 

Control. — Shifting. 

Discharge  nxeasurenxents. — ^Bfade  from  bridge. 

Diversions. — Prior  to  September  1,  1912,  there  were  approved  divenioDa  from 
Niobrara  River  of  306  second-feet  for  irrigation  and  2,037  second-feet  for  pow«r 
above  the  station,  and  900  second-feet  for  power  below.  In  Wyoming  there  are 
adjudicated  diversions  of  24  second-feet  from  the  Niobrara  and  its  tribatazisB. 

Cooperation. — Station  maintained  in  cooperation  with  th6  State  engine^-,  vho 
furnishes  the  field  data. 

Discharge  measuremente  of  Niobrara  River  near  Lyneh^  Nebr.^  in  1913. 


Date. 

Hydrographer. 

he^t. 

Db- 
charge. 

Date. 

hSS^t. 

Db- 

July  29 
Aug.  21 

D.  P.  Weeks,  Jr 

' Weeksand  FoUaasbee '. 

Feet. 
2.00 
2.10 
2.31 

Sec.-ft. 

1,150 
1,330 

Nov.  16 
Deo.  13 

D.  P.Weeks,jr 

W.  M.J^toys 

Fett, 
2.15 
110 

l.« 

Sept.  19 

o  River  ttoian. 

Daily  gage  height  ^  in  feet,  of  Niobrara  River  near  Lynchy  Nebr.jfor  191S, 
[N.  E.  Baker,  observer.] 


Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

2.1 

2.1 

2.3 

2.0 

2.1 

16 

2.3 

2.2 

1) 

2.2 
2.2 

2.2 
2.2 

2.4 
2.3 

"*2.r 

2.4 
2.3 

17 

18 

2.0 
2.2 

2.3 
2.2 

12 

2.3 

11 

2.2 

2.2 

2.3 

2.1 

2.4 

19 

3.2 

18 

2.1 

15 

2.3 

2.2 

2.0 

2.3 

20 

2.3 

2.3 

2.1 

14 

2.3 

2.1 

1.9 

2.3 

21 

2.2 

2.3 

2.3 

2.2 

14 

2.3 

2.1 

2.0 

2.3 

22 

2.2 

2.3 

3-1 

2.3 

8 

2.2 

2.2 

1.9 

2.3 

23 

2.3 

2.4 

2.0 

12 

2.6 

2.2 

2.1 

2.2 

24 

2.0 

2.4 

2.3 

2.1 

10 

2.6 

2.4 

2.1 

25 

2.3 

2.6 

2.1 

11 

2.5 
2.2 

2.3 
2.2 

2.3 
2.1 

28 

27 

3.1 
2.1 

2.4 
2.4 

2.2 
1.9 

2.3 

2.2 

12 

2.3 

13 

2.3 

2.2 

2.2 

2.3 

2.1 

28 

2.1 

2.5 

2.0 

3.2 

14 

14 

2.2 

2.3 

2.3 

2.3 

2.2 

29 

2.1 

2.4 

2.3 

11 

16 

2.2 

2.2 

2.3 

2.4 

2.3 

30 

31 

2.0 
2.1 

2.3 

••*io* 

2.2 

1 

NoTS.— Channel  shifted  to  opposite  side  Sept.  27.    Ice  present  during  the  great  pwt  of 
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Daify  dMuxrge,  in  »eoond-feety  of  Niobrara  River  near  Lynchy  Nebr,^  for  T913. 


Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

970 
1,050 
1,050 
1,050 
1,140 

1,140 
1,140 
1,050 
1,SS0 
1,070 

1,550 
1,240 
1,330 
1,240 
1,240 

1,150 
1,240 
1,240 
1,240 
1,240 

1,150 
1,150 
1,240 
1,240 
1,440 

1,330 
1,240 
1,240 
1,330 
1,240 

1,370 
1,480 
1,370 
1,370 
1,360 

1,360 
1.350 
1,350 
1,340 
1,340 

1,330 
1,330 
1,320 
1,430 
1,430 

1,200 
1,250 
1,300 
1,300 
1,200 

1,170 
1,280 
1,170 
1,360 
1,360 

1,470 
1,580 
1,580 
1,580 
1,710 

16 

1,330 
1,050 
1,240 
1.240 
1,330 

1,240 
1,240 
1,330 
1,000 
1,240 

1,150 
1,150 
1,150 
1,150 
1,050 
1,150 

1,240 
1,270 
1,300 
1,330 
1,330 

1,330 
1,330 
1,480 
1,480 
1,600 

1,480 
1,480 
1,600 
1,480 
1,370 

1,370 
1,370 
1,370 
1,180 
1,370 

1,370 
1,270 
1,180 
1,370 
1,370 

1,370 
1,120 
1,200 
1,200 
1,200 
1,200 

1,410 

2  

17 

1,580 

3 

18 

1,470 

4 

19 

1,360 

6 

20 

1,360 

6 

21 

1,470 

7 

22 

1,580 

8 

23 

1,470 

9 

24 

1,360 

10  . 

25 

1,360 

11 

26 

1,580 

12 

27 

1,470 

13       

28 

1,470 

14 

29 

1,580 

15 

30 

1,470 

31 

Note. — Discharge  detennined  by  shifting  channel  methods. 

Monthly  discharge  of  Niobrara  River  near  Lynch,  Nebr.,  for  191S. 


Month. 


Discharge  in  second-feot. 


iffftTimnin.   Minimum.      Mean. 


Run-off 
(total  in 
acre-feet). 


August 

September. 
October-... 
November.. 


1,670 
1,600 
1,480 
1,710 


970 
1,150 
1,120 
1,170 


1,210 
1,330 
1,320 
1,420 


74,400 
79,100 
81,200 
84,500 


The  period. 


310,000 


NIOBRARA  RIVER  AT  NIOBRARA,  NEBR. 

lioeation.— At  Government  highway  bridge  Bpanning  main  channel  in  the  S£.  \ 
sec.  18,  T.  32  N.,  R.  56  W.,  half  a  mile  from  the  depot  at  Niobrara.  The  station 
is  1}  miles  above  the  mouth.    No  tributaries  enter  below. 

Beoords  available. — ^August  19, 1910,  to  July  26, 1913,  when  station  was  discontinued 
in  favor  of  station  near  Lynch,  Nebr.  From  May  11,  1902,  to  October  25, 1902,  a 
station  was  maintained  at  a  highway  bridge  1  mile  southwest  of  Niobrara. 

Drainage  area. — Not  measured. 

Gage. — Vertical  staff. 

ControL — Extremely  shifting.  Station  is  possibly  within  the  influence  of  backwater 
from  Missouri  River. 

Discharge    measurements. — ^Made  from  bridge. 

Winter  flow. — Ice  causes  backwater  for  short  periods. 

Diversions. — Prior  to  September  1,  1912,  there  were  approved  diversions  of  561 
second-feet  for  irrigation  and  2,755  second-feet  for  power  from  Niobrara  River 
above  the  station.  There  are  also  approved  diversions  of  180  second-feet  for  irri- 
gation and  453  second-feet  for  power  from  tributaries  entering  above.  In  Wyo- 
ming there  are  adjudicated  diversions  of  24  second-feet  from  the  Niobrara  and 
tributaries. 

Accuracy. — Owing  to  the  shifting  channel  and  the  fact  that  no  dischaige  measurements 
were  made  during  1913,  no  estimates  of  dischaige  have  been  made. 

Ck>operation. — ^Field  data  furnished  by  State  engineer. 
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Daily  gage  heigJUf  in  feet,  of  Niobrara  River  at  Niobrara,  Nebr.f/or  IBIS. 


[A 

T.  Reld 

obeervor.] 

Day. 

Apr. 

May. 

June. 

July. 

Day. 

Apr. 

May. 

June. 

July. 

1 

1.9 
1.8 
1.7 

1.8 
1.8 

1.6 
1.8 
1.7 
1.8 
1.8 

1.7 
1.9 
2.2 
2.0 
1.9 

1.7 
2.0 
2.1 
2.0 
1.9 

1.8 
1.8 
1.9 
2.0 
1.9 

1.8 
1.9 
8.0 
2.1 
1.6 

1.8 
1.8 
1.9 
1.8 
1.8 

1.8 
1.7 
1.8 
1.8 
1.8 

1.9 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.9 
1.9 
1.9 

2.2 
2.1 
2.6 
1.9 
2.0 

16 

.     1.8 
1.7 
1.7 
1.7 
1.8 

1.7 
1.7 
2.0 
2.1 
1.9 

1.8 
1.7 
1.6 
1.7 
1.7 

1-7 
1.7 
1.7 
1.8 
2,1 

2.0 
1.9 
1.9 
1.8 
1.8 

1.8 
1.7 
1.7 
1.8 
1.7 
1.8 

1.8 
1.9 
1.9 
1.9 
1.8 

1.9 

2.0 
2,0 
1.9 
1.8 

1.8 
1.9 
2.0 
1.9 
1.8 

2.0 

2 

17 

18 

3 

18 

11 

4 

19 

10 

6 

20 

10 

6 

21 

11 

7 

22 

10 

8 

23 

10 

0 

24 

11 

10 

25 

11 

11 

26 

10 

12 

27 

13 

28 

11 

29 

16 

30 

31 

BIG  8IOT7Z  BIVEB  BASIN. 
BOCK  BIYEB  AT  LUVBBNB,  MINN. 

Location. — ^At  Chicago,  Rock  Island  &  Pacific  Railway  bridge  at  Luveme,  ^  mile 

above  mouth  of  Elk  Creek. 
Becords  available.— August  23,  1911,  to  December  31,  1913. 
Drainage  area. — 440  square  miles. 
Gage. — Vertical  staff  gage. 

Control. — Shifting  at  high  stages;  probably  permanent  at  low  stages. 
Winter  flow. — Affected  by  ice;  observations  discontinued. 
Begulation. — Low  rock  dam  above  gage  does  not  regulate  the  flow,  but  niiseswater 

level  about  2  feet;  discharge  relation  not  affected  thereby. 
Accuracy. — Owing  to  the  liability  to  shift,  the  records  can  not  be  considered  better 

than  fair. 

Discharge  measurements  of  Rock  River  at  Luveme,  Minn.,  in  19 JS. 


Date. 

Hydrographer. 

hSgR. 

Dh- 

Kay  23 

Sept.  27 
27 

S.  B.  Soul^ 

Fea, 
4.07 
1.51 
1.51 

Ste.'fL 
912 

B.  J.  Peterson 

9.2 

do 

9.1 
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Daily  gage  height^  in  feet,  of  Rock  River  at  Luveme,  Minn.,  for  1913, 
[C.  W.  Pinkerton,  observer.] 


Day. 

Apr. 

May. 

Jane. 

July. 

Aug. 

SepU 

Oct. 

Nov. 

Dec 

1 

2.0 

2.0 

1.06 

1.0 

1.8 

1.85 

1.85 

1.8 

1.8 

1.8 

1.75 

1.8 

1.8 

2.4 

2.0 

4.2 
4.2 
4.3 
3.7 
3.1 

2.65 

2.26 

2.4 

2.0 

3.6 

3.65 

3.2 

2.85 

2.5 

2.3 

2.2 

2.2 

2.16 

2.16 

2.1 

2.06 

2.05 

2.1 

2.1 

2.1 

2.0 
2.0 
2.1 
2.2 
2.3 

2.46 

2.6 

2.46 

2.4 

2.8 

3.0 
4.3 
4.0 
3.6 
2.0 

2.0 
2.0 
3.0 
3.1 
2.8 
2.56 

2.46 

2.4 

2.36 

2.26 

2.16 

2.1 

2.06 

1.0 

1.0 

1.0 

1.0 

1.86 

1.8 

1.8 

1.8 

1.8 

1.76 

1.7 

1.7 

1.8 

1.76 

1.8 

1.0 

1.86 

1.8 

1.8 
2.0 
3.4 
4.1 
3.26 

2.6 

2.35 

2.2 

2.15 

2.1 

2.0 

1.06 

1.0 

1.8 

1.8 

1.86 

1.85 

1.8 

1.0 

1.0 

1.86 

1.8 

1.8 

1.7 

1.7 

1.7 

1.66 

1.6 

1.6 

1.66 

1.66 

1.6 

1.6 

1.6 

1.7 

2.2 

2.66 

2.3 

2.1 

1.06 

1.86 

1.8 
1.7 
1.7 
1.7 
1.66 

1.7 

1.7 

1.66 

1.6 

1.6 

1.6 

1.56 

1.65 

1.56 

2.2 

1.75 

2.3 

3.2 

3.8 

3.3 

2.0 

2.65 

2.45 

2.26 

2.1 

2.06 

1.06 

1.0 

1.06 

1.86 

1.8 

1.8 
1.8 
1.7 
1.7 
1.7 

1.65 

1.6 

1.6 

1.56 

1.6 

1.5 
1.5 
1.6 
1.6 
1.5 

1.6 
1.6 
1.6 
1.55 
1.55 

1.55 
1.5 
1.5 
1.6 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 

1.5 

1.55 

1.6 

1.65 

1.7 
1.7 
1.7 
1.7 
1.7 

1.65 

1.65 

1.6 

1.6 

1.6 

1.6 
1.6 
1.6 
1.6 
1.66 

1.66 

1.55 

1.55 

1.6 

1.6 

1.66 

1.55 
1.5 
1.6 

L66 

L66 

l!65 
1.65 

1.66 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1.55 

15 

16 

17 

18 

19 

20 

21 

22 

25 

24 

25 

26 

27 

28 

29 

30 

31 

Daily  discharge,  in  second-feet,  of  Rock  River  at  Luveme,  Minn.,  for  1913. 


Day. 


Apr. 


Hay. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1 

32 

2 

32 

3 

28 

4 

25 

5 

10 

6 

22 

7 

22 

8 

10 

0 

10 

10 

10 

11 

16 

17 

10 

13 

10 

14 

60 

15 

134 

16 

304 

17 

304 

18 

416 

19 

285 

20 

167 

21 

86 

22 

64 

23 

60 

M 

134 

25 

245 

K 

275 

27 

186 

28 

126 

29 

80 

» 

60 

n 

40 
40 
44 
44 

40 

36 
36 
40 
40 
40 

32 
32 
40 
40 
50 

74 
80 
74 
60 
118 

150 
416 
350 
246 
134 

134 
134 
150 
167 
118 
86 


25 
25 
25 

25 
22 
10 
10 
10 

10 
16 
14 
14 
10 

16 
10 
25 
22 
19 

10 
32 
225 
372 
106 


50 
40 
28 
22 

10 
14 
14 
14 
12 

14 
14 
12 
10 
10 

10 
0 
0 
0 

49 

16 

50 

185 

306 

205 

134 
98 
74 
64 
40 
36 


10 


12 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
0 
8 

8 
8 
8 
8 
8 

8 
8 


^lOTB.— Discharge  determined  from  a  Cairly  weU-deflned  curve.    Discharge  Dec  21-31  estimated. 
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8UBFACE  WATBB  SUPPLY,  1913,  PABT  VI, 


Monthly  diicharge  of  Rock  River  at  Luveme,  Minn.  ^  for  19 IS, 
[Drainage  area,  440  square  mllee.] 


Month. 


Discharge  in  seoond-feet. 


Per 
square 
xnile. 


Run-off. 


Depth  in 
indies  on 
drainage 


Total  in 


Aeoo- 
rsey. 


April 

May 

June. 

July 

August 

September.. 

October 

November.. 
December.. 


416 

416 

873 

92 

806 

28 

14 

14 

12 


115 

101 
62.9 
25.0 
63.6 
12.5 
ia2 

las 

8.5 


a  261 
.230 
.120 
.067 
.122 
.028 
.023 
.025 
.010 


a29 
.27 
.13 
.07 
.14 
.03 
.03 
.03 
.02 


6,840 

6,210 

8,150 

1,640 

8,800 

744 

627 

643 


The  period. 


23,600 


PLATTE  BIVEB  BABIN. 
NORTH  PLATTE  RIVER  ABOVE   PATHFINDER  RESERVOIR^   WTO. 

Location.— About  25  miles  above  Pathfinder  dam,  in  sec.  27,  T.  26  N.,  R.  S4  W., 
three-fourths  mile  below  mouth  of  Black  Canyon,  and  900  feet  below  mouth  of 
Lost  Creek,  the  nearest  tributary.  Backwater  from  Pathfinder  reservoir  reaches 
within  2i  miles  of  station. 

Becords  available. — October  7  to  December  4, 1913. 

Drainage  area.— Approximately  8,700  square  miles  (measured  from  Land  Office 
map). 

Gage. — Friez  automatic  gage. 

Control.— Should  be  permanent,  as  station  is  at  the  lower  end  of  a  pool  600  feet  lo^g 
and  just  above  rapids. 

Discharge  measurements. — ^Made  from  car  and  cable. 

Winter  flow. — Ice  causes  backwater  and  records  are  discontinued. 

Diversions. — Prior  to  July  1,  1912,  there  were  adjudicated  divereions  of  58  second- 
feet  from  the  North  Platte  between  Saratoga  and  the  station  above  Pathfinder, 
and  diversions  of  1,270  second-feet  from  intervening  tributaries. 

Accuracy. — Conditions  are  excellent,  and  the  base  data,  which  are  all  thatare  avafl- 
able,  are  reliable. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Redamft- 
tion  Service. 
The  following  discharge  measurement  was  made  by  R.  H.  Fletcher: 
October  12.— Gage  height,  1.17  feet;  discharge,  506  second-feet. 

Daily  gage  height ,  in  feet,  of  North  Platte  River  above  Pathfinder  reservoir,  Wyo.,for  19JS. 

[H.  J.  Slack,  observer.] 


Day, 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

De& 

1 

1.15 
1.25 
1.33 
1.30 
1.30 

0.86 
.79 
.92 

.80 

11 

1.21 
1.19 
1.17 
1.15 
1.16 

1.25 
1.26 
1.20 
1.17 
1.18 

1.27 
1.24 
1.24 
1.27 
1.30 

1.31 
1.29 
1.25 
1.20 
1.24 

21 

1.13 
1.15 
1.16 
1.19 
1.20 

1.27 
1.24 
1.17 
1.03 
1.01 

.99 
1.10 
1.37 
1.18 
1.06 

2 

12 

22 

3     

13 

23 

4 

14 

34 

5 

16 

25 

0 

16 

26 

7 

1.42 
1.33 
1.30 
1.34 

17 

27 

8 

1.30 
1.30 
1.27 

18 

28 

29 

30 

9 

19   . 

10 

20 
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KOBTH  PLATTE  BIVEB  AT  PATHFINDER,   WYO. 

Location. — One-third  mile  south  of  Pathfinder,  one-fourth  mile  below  Pathfinder' 
dam,  and  800  feet  below  the  mouth  of  the  canyon,  in  see.  24,  T.  29  N.,  R.  84  W. 
The  nearest  tributary,  Canyon  Creek,  enters  2  miles  above. 

Becords  available.— May  9,  1905,  to  December  31, 1913. 

Drainage  area. — 12,000  square  miles  (measured  from  Land  Office  map). 

Gfiige. — Chain  gage. 

ControL — Permanent. 

Discharge  measurementB.^Made  from  car  and  cable. 

Winter  flow. — Ice  causes  slight  backwater  for  short  periods. 

Begalation. — ^The  Pathfinder  dam  forms  a  reservoir  of  1,025,000  acre-feet  capacity. 
This  reservoir  materially  changes  the  natural  run-off  of  the  river,  as  is  seen  by  a 
comparison  with  records  of  inflow.  These  latter  are  based  on  evaporation  losses, 
change  of  stage  in  the  reservoir,  and  the  outflow. 

Diversions. — Prior  to  July  1,  1912,  there  were  adjudicated  diversions  of  279  second- 
feet  from  tributaries  entering  the  North  Platte  between  the  station  above  Path- 
finder and  th'is  station.  Near  Whalen,  150  miles  below,  the  water  from  the  Path- 
finder reservoir  is  diverted  by  the  Interstate  canal  and  used  to  irrigate  land  in 
Nebraska  and  Wyoming. 

Cooperation. — Records  furnished  by  United  States  Reclamation  Service. 

Discharge  mefUuremenU  of  North  Platte  River  at  Pathfinder,  Wyo.,  in  1913. 


Date. 

Hydrographer. 

Oase 

Db- 
chaxge. 

May  22* 

31 

H.  D.  Oomstock 

Feet. 
3.13 
4.70 
5.01 
4.73 

1,320 
2,700 
3,530 
3,070 

do 

June  10 

do 

26 

.     do 

Daily  gage  height,  in  feet,  of  North  Platte  River  at  Pathfinder,  Wyo.,for  1913. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.4 

-  .4 
1.4 
1.35 
1.4 

1.4 
1.4 
1.25 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-0.6 

-  .6 

-  .6 

-0.6 

-  .6 
.6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 
2.45 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 
-.6 

z:t 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 
8.9 

3.9 

3.8 

3.8 

3.85 

4.5 

4.6 
4.4 
4.4 
4.4 
4.4 

4.3 

4.25 

4.0 

4.05 

4.3 

3.85 

2.8 

2.8 

2.85 

2.6 

2.6 

2.65 

3.7 

3.7 

3.7 

3.75 

3.7 

3.7 

3.75 

4.7 

4.65 

4.85 
5.25 
5.25 
5.25 
5.25 

5.0 
5.0 
5.0 
5.0 

5.m 

5.0 
5.05 
5.0 
5.05 
5.05 

5.05 
5.0 
5.05 
5.0 
5.05 

4. 85 
4.85 
4.8 
4.85 
4.85 

4.8 
4.85 
4.8 
4.8 
4.85 

4.8 

4.8 
4.8 
4.8 
4.8 

4.8 
4.8 
5.3 
4.7 
4.5 

4.45 

4.45 

4.4 

4.4 

4.45 

4.6 

4.8 

4.75 

4.7 

4.65 

4.65 
4.65 
4.65 
4.65 
4.65 

4.65 

4.7 

4.7 

4.7 

4.65 

4.7 

4.65 
4.65 

4.65 
4.65 
4.6 

4.6 
4.6 
4.65 
4.6 
4.7 

4.7 
4.7 
4.7 
4.7 
4.65 

4.65 
4.65 
4.G5 
4.65 
4.65 

4.7 
4.1 
4.1 
4.1 
4.1 

4.1 

4.05 

4.4 

4.35 

4.15 

4.15 

4.15 
4.15 
4.15 
4.05 
4.05 

4.05 

4.1 

4.1 

4.05 

4.05 

4.6 
4.6 
4.6 
4.6 
4.6 

4.55 

4.75 

4.75 

4.7 

4.7 

4.0 
3.95 
3.95 
3.95 
2.95 

2.05 

2.35 

2.3 

2.3 

2.3 

2.3 
2.3 
2,3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 

2.3 

-0.6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

::: 

-  .6 

-  .6 

-  .0 

-  .6 

-  .6 

-0.6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  ao 

2     

3 

—       A 

4       

—     6 

5 

—      6 

6 

7 

0 

8 

—      6 

9 

—      0 

10 

__            M 

11 

12 

1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
L35 
1.35 

1.35 
1.35 
1.35 
1.35 
L35 

1.4 

1.5 

1.45 

1.45 

1.4 

1.4 

—      6 

13 

—      6 

14 

15 

-    .6 

16 

17 

-    .6 

18 

—    .6 

W 

^g 

20 

—      6 

21 

22 

-    .6 

23 

24 

-    .6 

25 

—      6 

26 

-      6 

27 

28 

-    .6 

20 

—    .6 

30 

-  .6 

-  .6 

—      6 

31...  . 

—    .6 
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216  SUBPACB  WATER  SUPPLY,  1913,  PABT  VI. 

Daily  dueharge,  in  ueond-feet,  of  North  Platte  River  at  Pathfinder,  Wyo.Jar  191S. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jtine. 

July. 

Aug. 

8Apt. 

Oct, 

Not. 

Der. 

1 

354 
364 
396 
396 
376 

876 
376 
366 
366 
366 

346 
313 
313 
313 
313 

313 
313 
313 
313 
313 

313 
310 
310 
310 
310 

320 
360 
360 
360 
350 
340 

340 
20 
320 
310 
310 

320 

320 

270 

16 

2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 

» 

3 
8 
3 
3 
3 

4 
4 
4 
4 
4 

4 

770 

210 

5 

6 

20 
20 

5 
20 

5 

5 
20 
5 
5 
10 

5 
5 
5 
10 
1,810 

2,140 
2,000 
2,030 
1,900 
2,080 

2.800 
2,220 
2,700 
2,700 
2,700 

2,300 
2,650 
2,390 
2,430 
2,670 

1,960 
1,180 
1100 
1,120 
950 

950 

970 

1,630 

1,920 

1,920 

1,960 
1,950 
1,920 
1,950 
2,800 
3,010 

3,170 
3,780 
3,820 
3,740 
3,820 

3,340 
3,470 
3  300 
3,470 
3,600 

3,600 
3,500 
3  500 
3,500 
3,240 

3,540 
3,500 
3,500 
8.500 
3,500 

2,860 
3;260 
3,230 
3,230 
8;260 

3,230 
3230 
3230 
3,200 
3  230 

3,200 
3.200 
3,200 
3.200 
3,200 

8,200 
3,200 
3,520 
3.400 
2,840 

2.760 
2,760 
2,720 
2,700 
2,730 

2,850 
8,170 
3,170 
8,080 
3,030 

3,000 
3  000 
3,000 
3  000 
3,000 

3,000 
3,030 
3,060 
3.050 
3.030 
3.040 

3,040 
3,000 
3,000 
3.000 
2,970 

2,940 
2,940 
2,980 
2.970 
3,060 

8,070 
3,070 
3,070 
3,070 
3,020 

3.000 
3,000 
3,000 
3.000 
3,000 

3,060 
2,450 
2360 
2.340 
2,360 

2,360 
2.340 
2.650 
2,670 
2,440 
2,420 

2.420 
2.480 
2.420 
2.320 
2,300 

2,300 
2,870 
2,360 
2,330 
2,300 

2,810 
2.980 
2.940 
2,950 
2,940 

2,910 
3,120 
3,140 
3,100 
3,070 

2.280 
2,220 
2,200 
2,200 
i;280 

1,220 
900 
775 
760 
760 

760 
760 
760 
760 
760 

760 
760 
760 
760 
780 

760 
760 
194 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

20 

30 

31 

M(mthly  discharge  of  North  Platte  River  at  Pathfinder,  Wyo.Jor  191S. 


Month. 


Disohargv  In  seoomd^Mt. 


If ft-HfwyiTn    Minlinnm.      Mean. 


Ran-oir 
(total  in 
•a»4MX 


January 

February 

March 

Aprfl 

May 

June 

July 

August 

September 

October 

November.... 
December 

Theyeai 


396 

340 

3 

1,810 

3,040 

3,820 

3,520 

3.070 

3,140 

760 

6 

5 


310 

2 

3 

3 

960 

2,860 

2,700 

2,340 

760 

4 

4 

5 


3.0 
99.3 

2,060 

3,400 

3,040 

2.830 

2,270 
308 
4.8 
6.0 


3,820 


2 


1,210 


2a^80» 

4,4« 

m 

5.9» 

126,000 

202,101 

187.608 

174,000 

135,000 

18,000 

300 

807 


875,000 


NoTB.— Table  shows  outflow  from  Pathfinder  reeervoir. 
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Daily  inflow ^  in  second-feet,  to  Pati^nder  reservoir  at  Patf^nder,  Wyo.,  for  191S, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1 

410 
390 
320 
340 
350 

340 
320 
330 
320 
320 

310 
280 
300 
280 
290 

280 
300 
280 
330 
330 

340 
340 
340 
340 
340 

350 
370 
360 
360 
400 
380 

80O 
560 
400 
350 
420 

410 
340 
370 
430 
430 

450 
430 
460 
410 
460 

460 
500 
520 
530 
480 

430 
400 
460 
470 
600 

450 
460 
490 

410 
430 
440 
550 
550 

460 
570 
580 
610 
620 

740 
660 
670 
810 
960 

990 
900 
960 
980 
850 

1,010 
880 
910 
760 
760 

630 
630 
640 
810 
1,1M 
1,860 

2,810 
7,530 
7,970 
7,590 
6,670 

5,420 
6,370 
6,850 
7,230 
6,430 

4,070 
3,350 
2,810 
2,680 
4,420 

6,110 
6,620 
7,590 
6,630 
6,880 

6.720 
6,010 
6,190 
5,400 
4,550 

4,160 
2,880 
2,460 
2,940 
3,410 

4,580 
4,860 
4,980 
4,980 
3,750 

3,900 
4,380 
4,310 
4.810 
4,830 

5,000 
5,320 
6,200 
6,190 
6,440 

5,380 
5,230 
6,110 
4,650 
4,490 

5,060 
4,670 
4,180 
4,400 
4,470 

4,620 
5,240 
5,750 
8,020 
7,450 
8,440 

8,010 
8,020 
8,750 
8,060 
7,560 

6,300 
5,700 
4,750 
4,140 
5,110 

4,420 
4,650 
4,750 
4,620 
4,290 

3,950 
3,400 
3,110 
2,800 
2,950 

2,500 
2,710 
2,720 
2,120 
2,280 

1,730 
2.650 
2,370 
2,310 
1,730 

1,810 
1,740 
1,390 
800 
1,240 

1,080 
960 
780 
800 
980 

470 

no 

630 
380 
680 

620 
650 
370 
1,020 
830 

1,000 
1,070 
940 
1,060 
1,650 

2,340 
1.630 
1,370 
1.210 
1,060 
730 

960 
800 
980 
920 
710 

660 
820 
650 
890 
340 

700 
700 
460 
630 
400 

450 
720 
460 
450 
460 

250 
440 
850 
500 
320 

470 
360 
220 
100 
350 
310 

170 
270 
170 
190 
360 

260 
290 
370 
330 
370 

460 
520 
420 
430 
370 

600 
800 
730 
410 
330 

270 
310 
270 
280 
330 

420 
680 
460 
470 
510 

780 
790 
650 
630 
430 

010 
610 
610 
810 
800 

660 
680 
710 
730 
660 

630 
480 
640 
640 
640 

650 
490 
660 
660 
660 

670 
340 
680 
680 
340 
680 

690 
700 
700 
700 
700 

700 
710 
710 
710 
710 

720 
730 
730 
550 
550 

730 
740 
740 
740 
740 

740 
740 
560 
660 
560 

560 
570 
570 
670 
670 

390 

2 

390 

3 

390 

4 

390 

5 

680 

6 

390 

7 

390 

8 

300 

9 

200 

10 

300 

11 

300 

12 

200 

13..      

200 

H 

200 

15 

200 

16 

200 

17 

200 

18 

300 

19 

390 

20 

390 

21 

390 

22 

390 

23 

200 

24.  . 

200 

25 

200 

26 

200 

27 

400 

28 

400 

20 

400 

30 

200 

31 

400 

Note.— Daily  inflow  oompated  from  records  of  outflow,  evaporation  losses,  and  change  in  stage  of 
water  in  reservoir. 

Monthly  inflow  to  Pathfinder  reservoir  at  Pathfinder,  Wyo.,for  191S. 


Month. 


Discharge  in  second-feet. 


Maximnm. 


Mhiimum. 


Mean. 


Hun-off 
(total  in 
acre-feet). 


Jannary 

February 

March , 

fc;:::::: 

June 

July 

Aognst 

September 

October 

November 

December 

The  year. 


410 

560 

1,860 

7,970 

8,440 

8.750 

2,340 

980 

890 

810 

740 

680 


8,750 


280 

340 

410 

2,460 

3,750 

1,730 

370 

100 

170 

340 

650 

200 


334 

445 

767 

6,320 

6,220 

4,280 

1,030 

630 

304 

636 

667 

324 


170 


1,660 


20,500 

24,700 

47,200 

317.000 

321.000 

256,000 

63.300 

33,100 

23,400 

30.000 

30.700 

19,900 


1,200,000 


NORTH  PLATTE  BIYEB  AND  INTERSTATE  CANAL  AT  WHALEN,  WYO. 

Location.— At  head  of  the  Interstate  canal  at  Whalen,  in  sec.  11,  T.  26  N.,  R.  65  W. 

Nearest  important  tributary  is  Cottonwood  Canyon  Creek,  an  intermittent  stream 

which  enters  1^  miles  below. 
Kecords  available.-— May  1,  1909,  to  December  31,  1913.    These  records  represent 

the  dischai^  passing  the  overfall  weir  at  Whalen  and  also  amount  of  water  passing 

the  headgatee  of  the  canal,  which  are  located  just  above  Whalen  weir. 
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SUEPACE  WATER  SUPPLY,  1913,  PABT  VI. 


Drainage  area. — Not  measured. 

Qage. — ^To  determine  the  flow  over  the  weir  a  vertical  staff  is  used,  its  zero  beisg  at 
the  weir  creet.  The  discharge  is  then  computed  by  a  weir  formula.  There  are 
also  four  sluice  gates  in  the  dam,  through  ^diich  the  dischaige  is  cinnputed.  In 
the  river^  75  feet  downstream  from  the  crest  gage,  is  a  second  gage,  with  zero  10 
feet  below  that  of  the  weir  gage.  The  second  gage  is  only  used  in  computing  the 
dischaige  through  the  gates  when  the  openings  are  submeiged.  The  dischaige 
through  the  headgates  of  the  canal  is  computed  from  the  nine  gate  openings.  A 
vertical  staff  located  in  the  canal,  1,000  feet  below  the  headgates,  is  used  in  com- 
puting the  dischaige  when  the  headgate  openings  are  submeiged. 

Discharge  measurements. — In  order  to  check  the  coefficients  used  in  the  dischaige 
computations,  a  car  and  cable  have  been  erected  1  mile  downstream. 

Begnlation. — ^The  discharge  represents  chiefly  the  effect  of  the  Pathfinder  reservoir 
which  stores  water  for  use  in  the  Interstate  canal. 

Diyersions. — Prior  to  July  1,  1912,  there  were  adjudicated  diversions  from  North 
Platte  River  of  319  second-feet  between  the  Pathfinder  reservoir  and  the  Wyo- 
ming-Nebraska line,  exclusive  of  the  diversion  by  United  States  Reclamadooi 
Service.  It  is  not  known  what  percentage  of  these  diversions  is  above  the 
stations. 

Cooperation. — Records  furnished  by  United  States  Reclamation  Service. 

Daily  discharge,  in  second-feet,  of  North  Platte  River  and  Interstate  canal  at  Whalen,  Wyo., 

for  1913, 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


Dec 


1. 
2. 
8. 
4. 

5. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 

18. 
19 
20 

21. 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


770 
759 
706 
863 
640 

565 
360 
390 
410 
490 

446 
495 
495 
332 
500 

650 
700 
750 
750 
750 

750 
750 
725 
700 
700 

700 
775 
700 
700 
675 
600 


525 
500 
460 
425 
425 

400 
370 
370 
370 
390 

375 
435 
495 
570 
520 

406 
405 
420 
425 
^ 

413 
545 
500 
500 
500 

430 
370 
430 


410 
400 
400 
430 
420 

400 
500 
500 
525 
675 

575 
600 
625 
625 
650 

650 
700 
700 
750 
750 

700 
680 
600 
400 
375 

400 
400 
350 
350 
400 
900 


1,070 
1,680 
1,950 
2,010 
1,730 

1,520 
1,280 
1,220 
1,240 
1,230 

1,120 

1,030 

962 

943 

991 

1,280 
2,260 
2,180 
2,130 
2,200 

2,120 
2,060 
1,980 
1,780 
1,600 

1,350 
1,330 
1,220 
1,070 
1,120 


1,540 
1,380 
1,290 
2,630 
2,640 

2,550 
2,680 
3,050 
2,690 
2,950 

3,160 
2,320 
2,880 
2,900 
3,020 

2,770 
2,920 
2,700 
2,210 
1,680 

1,570 
1,530 
1,460 
1,300 
1,300 

1,550 
1,830 
1,870 
1,780 
1,980 
2,030 


2,340 
2,790 
3.580 
3,600 
3,600 

3,550 
3,720 
3,270 
3,480 
3,340 

3,470 
3,330 
3,610 
3,450 
3,710 

3,500 
3,270 
3  170 
2,870 
2,870 

2,970 
3,380 
2,960 
3,000 
3,100 

3,200 
3,200 
3,220 
3,130 
3,080 


2,910 
2,940 
2,940 
2,  MO 
2,900 

2,920 
2,930 
2,970 
2,910 
3,050 

3,290 
2,790 
2,630 
2,500 
2,400 

2,410 
2,320 
3,260 
3,340 
3,340 

3,500 
3,060 
3,030 
2,870 
2,950 

2,860 
2,030 
3,550 
3,150 
2,980 
2,810 


2,810 
2,810 
2,810 
2,810 
2,820 

2,990 
2,860 
2,840 
2,690 
2,650 

2,700 
2,850 
2,840 
2,810 
2,810 

2,810 
2,810 
2,830 
2,020 
2,830 

2,830 
2,830 
2,830 
2,520 
2,200 

2,100 
2,120 
2,120 
2,120 
2,200 
2,360 


3,050 
2,360 
2,220 
2,360 
2,180 

2,190 
2,120 
2.120 
2„360 
2,130 

2.130 
1,720 
1.670 
2,580 
2,570 

3,150 
3,160 
2,860 
2,800 
2,830 

2,990 
2,750 
2,750 
2,320 
2,320 

2,240 
2,110 
1,510 
1,400 
1,340 


1,080 

984 

984 

1,080 

1,050 

1,060 

1,050 

926 

926 


889 
818 
818 
818 

818 
656 
555 

458 
433 

425 
399 
382 
369 
364 

352 
329 
329 
306 

301 
301 


294 

aoo 

308 
306 
294 

294 
295 
290 
285 
280 

280 
275 
300 
260 
255 

255 
^5 
255 
245 
240 

2S5 
235 
285 
235 
170 

165 
170 
255 
22S 
210 


2U 
175 
1» 
190 
225 

17$ 
173 
»5 
ITS 
180 

190 

rs 

as 
us 

lfl5 

210 
196 
X» 
206 
VK 

SQ6 

215 
t» 
23S 
245 


2S5 


196 
199 
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MorMy  diacharge  €/  North  PlaUe  River  and  InterstaU  canal  at  Wkakn,  Wyo.Jor  191S. 


DiMiharse  In  aeoond-fatt. 


If^-rlm^in.    lUntipnm.       If  CHI 


RtUHyff 

(total  In 
•ore-feet). 


Jamurr 

February 

Mareh 

is?!-;;::::::: 

Jime 

July 

August 

September 

October 

Norember 

December 

The  year. 


570 

WO 

2,290 

3,230 

3,720 

3,560 

2,000 

8,160 

1,060 

806 

275 


832 

370 

850 

^43 

1,290 

2,340 

2,320 

2,100 

1,840 

801 

165 

175 


682 

446 

540 

1,520 

2,230 

8,270 

2,060 

2,600 

2,850 

676 

255 

206 


88,900 
24,800 
83,200 
90,400 
137,000 
196,000 
181,000 
164,000 
140,000 
41,600 
15,200 
12,800 


3,720 


105 


1,480 


1,070,000 


Daily  dMutrge^  in  ucond-feet^  of  Interstate  canal  at  Whalen^  Wyo.,for  191S. 


D«y. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

^ 

410 
400 
400 
480 
420 

400 
875 

045 
700 
700 
700 
757 

846 
862 
801 
901 

887 

711 
670 
436 
300 
312 

820 
360 
881 
358 
391 

257 
242 
242 
263 
868 

491 
563 
781 
904 
960 
902 

1,006 
1,060 
1.150 
1,105 
1,200 

1,112 
1,265 
1,270 
1,245 
1,245 

1,220 
1,142 
1,155 
1,207 
1,207 

1,047 
1,161 
1,210 
1,185 
1,136 

1,136 
1,136 
i;i43 
1,002 
056 

051 

061 

076 

1,026 

1,020 

1,051 
1,078 
1,078 
1,078 
1,130 
1,194 

1,288 
1,318 
1)281 

1,296 
1,835 
1,321 
1,345 
1,345 

1,360 

726 

105 

0 

0 

281 
606 
786 
820 
902 

1,144 
1,150 
1,260 
1,282 
11290 
1,303 

1,303 
1,310 
1,303 
1,303 
1,303 

1,306 
1,318 
1338 
1,338 
1,338 

1,252 
040 
046 
940 
040 

040 
963 
963 
963 
963 

108 

063 

963 

1,017 

1,065 

1,090 
1,135 
1,130 
1,130 
1,130 
1,180 

1,200 

2 

1,200 

8   

1,200 
1,200 

4 

5   

1,200 

0 

1,200 

7 

1200 
1  200 

8 

9   

1200 
1,200 

1,236 
1,227 
1,240 
1,155 
870 

10 

11 

12     

225 
485 
570 
520 

405 
406 
420 
426 
520 

413 
545 
500 
500 
500 

430 
870 
480 

13 

14  

IS 

15    

645 

17 

465 
518 
517 
517 

517 

786 

18 

786 

19  , 

800 

20      

670 

21 

560 

22 

580 

23  

580 

24 

580 

25 

580 

26 

580 

27 

580 

28 

580 

29 

387 
440 

580 

30  

284 

31 

Note.— No  flow  on  days  for  whJoh  no  diaobarge  is  given.    Prior  to  Mar.  8  flow  was  not  used  for  irriga- 
tion, but  was  merely  carried  to  Sand  Point  wasteway. 

Monthly  diadutrge  of  Interstate  Canal  at  Whalen,  Wyo.,for  191S. 


Month. 


Discharge  in  second-feet. 


ifft-Hfw^in^    Minimum.     Mean. 


Run-off 
(total  in 
acre-feet). 


February  12-28. 

May 

June 

July 

August 

September 


570 
960 
1,270 
1,360 
1,338 
1,240 


225 
242 
051 
0 
040 
284 


451 

586 

1,130 

1,010 

1,120 

897 


15,200 
36,000 
67,200 
62.100 
68,900 
53,400 


Digitized  by 


Google 


220 


SUBFACB  WATER  SUPPLY,  1913,  PABT  VI. 


NORTH  PLATTE  RIYER  AT  HENRY,   NERR. 

Location.— At  Henry  post  office,  on  the  west  line  of  sec.  3,  T.  23  N.,  R.  58  W.,  within 

half  a  mile  of  Nebrajska- Wyoming  line. 
Becords  available.— May  11, 1912,  to  November  13, 1913. 
Drainage  area. — Not  measured. 
Gage. — Three  vertical  staffs,  one  in  each  of  the  three  separate  channels.    The  dttum 

of  first  two  gages  is  the  same;  that  for  the  gage  in  third  channel  is  1  foot  lower  to 

avoid  negative  readings. 
Control. — Shifting. 

Discharge  measurements. — ^Made  from  bridge. 
Winter  flow. — No  data;  observations  discontinued. 
Diversions. — Prior  to  September  1,  1912,  there  was  an  approved  diversion  of  220 

second-feet  from  the  North  Platte  between  the  Wyoming-Nebraska  State  line 

and  this  station. 
Accuracy. — Channel  shifts  daily  and  the  estimates  with  a  few  exceptions  represent 

discharge  measurements. 
Cooperation. — Data  as  published  furnished  by  the  State  engineer. 

Daily  discharge,  in  second-feety  of  North  Platte  River  at  Henry,  Nebr,,for  191S. 


Day. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Day. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


1. 
2. 
3. 
4. 
6. 

«. 
7. 
8.. 
9.. 
10. 

11. 
12. 
13. 
14. 
15., 


2,470 
2,110 

02,090 
02,070 
a2,060 
02,050 
2,030 

2,000 
2,060 
2,120 
2,500 
2,440 


2,450 
1,850 
1,840 
al,800 
1,750 

1,850 
1,670 
1,800 
1,750 
1,550 

1,630 
01,490 
1,350 
1,270 
1,180 


1,750 
1,370 
1,550 
1,530 
1,620 

1,390 
1,670 
1,720 
1,680 
1,650 

1,660 
1,680 
2,110 
1,890 
1,860 


954 
2,080 
2,130 
1,230 
1,240 

1,270 
1,330 
1,150 
1,180 
1,070 

1,190 
01,160 
1,120 
1,150 
1,530 


1,410 
1,320 
1,020 
1,340 
ol,380 

1,430 
1,480 
1,490 
1,580 
1,410 

1,460 
ol,300 
1,150 
1,170 
1,240 


517 
0516 
516 
659 
511 

544 

560 

608 

0488 

468 

640 
632 
496 


3,680 
2,610 
«2,470 
03,310 
3,140 

3,150 
3,190 
3,350 
1,950 
3,130 

3.340 
3,330 
3,560 
2,200 
2,060 


1,040 
1,070 
3,360 
4,140 
3,370 

3,420 
3,900 
3,310 
3,270 
2,300 

2,180 
1,950 
2,140 
2,360 
2,060 
2,060 


1,860 
1,980 
1,970 
1,800 
1,930 

2,080 
1,800 
1,770 
1,710 
1,760 

1,370 
1,080 
1,100 
1,110 
986 
1,030 


1,640 
3,830 
3,640 
3,150 
3,350 

3,380 
2,600 
3,620 
3,630 
3,460 

3,170 
2,190 
02,000 
1,800 
1,290 


1,3» 
1,190 
1,150 
01,130 
1,110 

706 
o719 
732 
718 
727 

o736 
743 

730 
707 
681 

599 


o  Interpolated. 

,  "J-  ^'^  BCtUi 

when  discharge  was  intefrpoiated. 

Monthly  discharge  of  North  Platte  River  at  Henry,  Nebr.,for  191S. 


Note.— Daily  discharges  given  are  actual  discharge  measurements,  with  the  exception  of  a  lew  davi 
••    •  lat   ■ 


Month. 


Discharge  In  second-feet. 


Maximum.   Minimum.      Mean. 


Run^ 
(total  in 


June  4-30 , 

July 

August 

September , 

October 

November  1-13. 


The  period. 


2,680 
4,140 
2,110 
2,830 
1,680 
660 


1,950 
1,040 
986 
964 
699 
468 


2,340 
3,070 
1,630 
1,780 
1,090 
630 


130,(nD 
127.0£B 
IOQ,0» 
106,000 
67,000 
U,40» 


533,an 
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NORTH  PLATTE  BIYER  NEAR  MITCHELL^  NEBR. 

Location. — At  hi^way  bridge  1  mile  south  of  Mitchell,  on  line  between  sees.  27 
and  28,  T.  23  N.,  R.  56  W.  The  nearest  tributary  is  Spottedtail  Creek,  an  inter- 
mittent stream  that  enters  just  below  the  station. 

Becorda  available.— June  3, 1901,  to  June  30, 1913.  From  May  29, 1897,  to  October 
31,  1900,  a  station  was  maintained  near  Gehring.  Though  no  tributaries  enter 
between  the  two  points,  the  records  are  not  directly  comparable  during  the  irri- 
gation season,  as  water  is  diverted  for  irrigation. 

Drainage  area. — 24,400  square  miles. 

Qage. — Chain-gage  datum  lowered  1.00  foot  on  May  3, 1902,  to  avoid  negative  readings. 

ControL — Shifting  since  1911. 

Diacharge  measurements. — Made  from  bridge. 

Winter  flow. — River  frozen  over;  observations  discontinued. 

Regulation. — The  Pathfinder  reservoir  of  United  States  Reclamation  Service  con- 
trols the  flow  at  this  station  to  a  certain  extent. 

DiversionB. — Prior  to  September  1,  1912,  there  were  approved  diversions  of  1,968 
second-feet  from  North  Platte  River  between  this  station  and  Henry,  and  diver- 
sions to  75  second-feet  from  intervening  tributaries. 

Accuracy. — No  discharge  measurements  made  during  1912;  one  measurement  made 
in  1913  showed  old  rating  curve  no  longer  applicable;  estimates  of  discharge  not 
prepared. 

Cooperation. — The  field  data  furnished  by  State  engineer. 

The  following  discharge  measurement  was  made  by  Boden  and  Cass: 
April  8,  1913.— Gage  height,  2.95  feet;  discharge,  2,850  second-feet. 

DciUy  gage  heightf  infeetj  of  North  Platte  River  near  Mitchell^  Nehr.,for  1913. 
[B.  H.  Newbold,  obeerver.] 


D«y. 

Mar. 

Apr. 

May. 

June, 

July. 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

1. 

3.2 
3.3 
8.4 
3.6 
3.1 

2.4 
2.3 
2.3 

""2."5' 

2.6 
2.6 
2.4 
2.4 
2.4 

2.4 
2.4 
2.7 
2.6 
2.6 

■  "2.2' 
2.2 
2.4 
2.6 

2.6 
2.4 

**2*4' 
2.3 

2.3 
2.3 
2.3 
2.3 

2.4 
2.4 
2.4 
2.4 
2.0 

2.3 

2.1 
2.1 
2.1 

16 

2.6 
2.7 
2.8 
2.8 

2.7 
2.7 
2.7 
2.7 
2.7 

2.6 

""2.6 
2.4 
2.4 

2.4 
2.4 

""i'.'s 

2.3 

2.3 
2.4 
2.5 
2.6 

2.3 
2.3 
2.3 
2.2 
2.2 
2.2 

2.3 
2.3 
2.3 
•2.3 
2.3 

2.3 

2 

17 

18 

19 

20 

21 

22 

3.3 
3.4 
3.4 
3.3 

13 
3.3 

3 

4 

5 

« 

7 

8 

9 

3.0 
3.0 
3.1 

3.0 
3.0 

2.6 

23 

24 

26 

26 

27 

28 

29 

30 

'     *3'6' 
3.4 

3.4 
3.4 
3.3 
3.3 

2.3 
2.4 
2.4 

2.4 
2.4 
2.4 

10 

U 

12 

13 

3.2 

3.2 
3.2 
3.3 
3.3 
3.3 

14 

2.4 

15 

31 

3.2 

1 

NORTH   PLATTE   RIVER   AT  NORTH   PLATTE,    NEBR. 

Location. — At  highway  bridge  half  a  mile  north  of  North  Platte,  in  sec.  28,  T.  14  N., 
R.  30  W.,  1  mile  below  mouth  of  Scout  Creek  and  4i  miles  above  junction  with 
the  South  Platte. 

Records  available.— February  25,  1895,  to  September  30,  1913. 

Drainage  area. — 28,500  square  miles. 

<Hge.— A  staff  gage  installed  October  15,  1910.  From  October  5,  1894,  to  May  31, 
1910,  the  gage  was  a  vertical  staff  at  the  railroad  bridge,  2  miles  east  of  North 
Platte.  On  March  25, 1910,  the  station  was  moved  2  miles  upstream  to  its  present 
site,  and  a  chain  gage  reading  to  a  different  datum  was  installed.  This  gage  was 
stolen  July  1, 1910,  and  records  interrupted  until  October  15,  1910,  when  present 
gage,  rea<ting  to  a  different  datum,  was  placed  in  position. 
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SURFACE  WATER  SUPPLY,  1918,  PART  VI. 


ControL — Shifting. 

Discharge  xneasurexnents. — ^Made  from  highway  bridge. 

Winter  flow. — ^The  river  frequently  freezes  to  the  bottom  during  winter,  as  it  ia  very 

shallow. 
DivendonB. — Prior  to  September  1,  1912,  there  were  approved  diversions  of  3,626 

second-feet  from  the  North  Platte  between  this  station  and  Mitdiell  and  divei^ 

sions  of  927  second-feet  from  intervening  tributaries. 
Accuracy. — Estimates  obtained  by  indirect  method  for  shifting  channels,  and  can 

be  considered  only  approximate. 
Cooperation. — Field  data  furnished  by  the  State  engineer. 

Discharge  meoiuremenU  of  North  Platle  River  at  North  Platte,  Ndfr.,  in  191S. 
[Hydrognpher,  C.  J.  McNamara.] 


Date. 

A 

change. 

Date. 

l^^t. 

Db- 
ctaarge. 

Date. 

liaS^t 

Dto- 
eUaise. 

M«T.31 

Feet. 
3.80 
3.70 
8.70 
3.00 
2.90 
3.30 

See.-ft, 
5,040 
4,010 
3,010 
4,390 
1,360 
2,130 

June  29 

FteL 
2.80 
2.40 
2.80 
2.50 
2.40 
2.70 

300 

1,240 
526 
860 
082 

Sept.  28 

Oct.  18 

3.00 
8.30 
8.00 
3.20 
8.20 
2.80 

^^ 

Apr.  16 

July  14. 

Aug.2 

i.w 

Apr.30 

NoY.2 

1,3» 

May  16 

Aug.  17 

Aug.31 

Sept.  14 

Not.  16 

Sept.  30 

Dec.  16 

i,e» 

Junel 

i,m 

June  15 

m 

Daily  gage  height,  in  feet,  of  North  PlaUe  River  at  North  PlatU,  Nebr,,  for  191S. 
[Hendy  and  Ogler,  obsenren.) 


Day. 

Apr. 

my. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

3.46 
3.40 
3.40 
3.36 
3.30 

3.20 
3.20 
3.20 
3.20 
8.55 

8.00 
8.56 
8.50 
3.55 
3.00 

3.85 
4.00 
3.85 
3.7C 
8.75 

8.76 
8.66 
8.55 
8.50 
8.40 

8.40 
3.30 
3.30 
2.9 
2.8 
2.9 

2.85 

2.75 

2.8 

2.70 

2.60 

2.60 
2.50 
2.00 
2.56 
2.00 

2.75 
3.30 
8.36 
8.45 
8.40 

8.10 
3.30 
2.96 
3.00 
8.06 

8.06 
8.00 
8.00 
2.9 
2.9 

2.80 
2.66 
2.65 
2.55 
2.50 

2.70 
2.60 
2.80 
2.70 
2.00 

2.56 
2.40 
2.40 
2.60 
2.50 

2.75 
2.50 
2.86 
2.80 
2.66 

2.65 
2.55 
2.50 
2.40 
2.60 

2.60 
2.60 
8.75 
8.50 
8.50 

8.46 
3.30 
8.80 
8.20 
3.00 

8.00 
2.96 
2.90 
2.90 
2.90 

2.85 
2.85 
2.75 
2.75 
2.70 

2.60 
2.00 
2.60 
2.66 
2.75 

2.55 

*2.'66* 
2.75 
2.80 

2.80 
2.75 
2.76 

***i*76' 

2.00 
2.60 
2.50 
2.50 
2.40 

2.85 
2.40 
2.40 
2.40 
2.50 

2.46 

' 'i'io* 

2.55 
2.75 

2.80 
2.85 
2.80 

"i'75' 

2.96 
2.96 
3.00 
3.06 
2.90 

3.20 
3.40 
8.40 
8.40 
8.50 

8.50 
8.60 
8.50 
8.00 
8.50 

8.5 
8.46 
8.45 
8.4 
8.8 

8.8 
8.2 
8.2 
3.26 
3.2 

8.85 
3.3 
3.8 
3.3 
3.8 

8.25 
3.2 
3.8 
8.8 
3.8 

8.26 
8.8 
8.8 
8.8 
8.8 

8.8 
8.3 
8.2 
8.1 
8.2 
3.2 

8.1 
3.1 
8.1 
8.1 
8.1 

8.1 
8.1 
8.1 

***i'i' 

8.1 
8.1 
8.1 
8.2 
8.2 

"*i*2** 
3.1 
8.1 
8.3 

8.26 
1.1 

8.35 

2 

8.2 

8 

8.3S 

4 

8.6 

5 

15 

6 

16 

7 

19 

8 

16 

0 

14 

10 

12 

11 

13 

12 

2.85 

13 

16 

14 

3.80 
3.60 

8.01 
3.06 
3.50 
3.36 
8.30 

8.30 
3.30 
3.36 
3.30 
3.30 

8.20 
3.75 
8.65 
3.55 
3.50 

2.8 

16 

16 

10 

175 

17 

18 

18 

115 

19 

165 

20 

19 

21 

22 

23 

24 

8.1 
3.1 

8.1 
8.15 
8.2 
3.2 

25 

20 

27 

28 

29 

80 

31 

Digitized  by 


Google 


PLATTE   BIVEB  BASIN. 


223 


Daily  disduarge,  in  tecand-feet,  of  North  PlaUe  River  at  North  PlaUe,  Nebr.Jor  1913. 


Day. 


I 

2 

3 

4 

5 

6 

7 ,       . 

S 

9 

10 

12 

13 

14 

5,000 
4,440 

4,200 

15 

16 

17 

4,320 
3,760 
3,190 
2,960 

2,930 
2,860 
2,990 
2  800 

18 

19 

20 

21 

22 

23 

24 

25 

2,740 

2,410 
4,240 
3,760 
3,380 
3  200 

26 

27 

28 

29 

30 

31 

Apr.      May. 


2,990 
2,790 
2,76u 
2.580 
2,400 

2,100 
2,050 
2,000 
1,950 
2,920 

3,060 
2,S50 
2,670 
2,780 
2,880 

4,120 
4,800 
4,120 
3,500 
3,700 

3,700 
3,300 
2,940 
2,770 
2,470 

2,470 
2,170 
2,170 
1,320 
1,160 
1,320 


June. 


1,240 
1,090 
1,160 
1,020 
900 

900 
780 
900 
840 
900 

1,090 
2,170 
2,320 
2,620 
2,470 

1,700 
2,170 
2,320 
1,460 
1,540 

1,520 
1,410 
1,390 
1,210 
1,210 

1,050 
852 
852 
73C 
600 


July. 


824 
6S7 
92S 
785 
654 

580 
420 
406 
570 
456 

687 
420 
759 
665 
635 

653 
582 
558 
496 
680 

700 

720 

3,140 

2,410 

2,470 

2.380 
2,020 
2,070 
1,920 
1,600 
1,600 


Aug. 


1,600 
1,500 
1,440 
1.400 
1,360 

1,230 

1,190 

995 

965 

860 

704 
680 
660 
692 

788 

550 
580 
630 
740 
800 

800 
740 
740 
710 
680 

580 
480 
480 
480 
380 
380 


Sept. 


340 
380 
380 
380 
480 

430 
455 
480 
530 
740 

800 
875 
800 
680 
740 

1,060 
1,080 
1,210 
1,340 
1,100 

1,750 
2,370 
2,400 
2,430 
2,790 

2,790 
2,790 
2,800 
3,0S0 
2,700 


Oct. 


2,650 
2,500 
2,470 
2.250 

i,a';o 

1,950 
1,700 
1,700 
1,820 
1,700 
2,100 
1,950 
1,950 
1,950 
1,950 

1,820 
1,700 
1,950 
1,950 
1,950 

1,820 
1,950 
1,950 
1,950 
1,050 

1,050 
1,700 
1,700 
1,500 
1,700 
1,700 


Nov. 


1,500 
1,500 
1,500 
1,500 
1,500 

1,500 
1,500 
1,500 
1,500 
1,500 

1,500 
1,500 
1,500 
1,700 
1,700 

1,700 
1,700 
1,500 
1,500 
1,700 

1,820 
1,500 
1,500 
1,500 
l,GiXi 

1,.500 
1,600 
1,700 
1,700 
1,730 


Dec. 


1,820 
1,700 
2,100 
2,400 
2,550 

2,900 
4,050 
2,000 
2,250 
1,700 

1,700 

1,060 

980 


015 

080 

915 

1,060 

1,130 


Note.— Dafly  dJechaige  determined  from  a  series  o(  parallel  curves  and  by  indirect  method  for  shifting 
channels. 

Monthly  diicharge  of  North  PlatU  River  at  North  PlatU,  Nehr.Jor  191S. 


Month. 

Discharge  in  second-feet. 

Hun-ofT 
(total  in 
acro-feet). 

Accu- 

Mean. 

racy. 

Apr.  14-30 

5,000 
4,800 
2,620 
3, 140 
1,600 
3,080 
2,650 
1,820 
4,050 

2,410 

1,160 

600 

406 

380 

340 

1,500 

1,500 

915 

3,480 
2,740 
1,320 
1,080 
833 
1,340 
1,9.30 
1,540 
1,750 

117,000 
168,000 
78,600 
66,400 
51,200 
79,700 
119,000 
91,600 
69,400 

C. 

May 

C. 

Jane 

C. 

July 

C. 

August 

C. 

C. 

October 

B. 

November. .• 

Dec.  1-20 

B. 
B. 

Thjperkxl 

841,000 

PLATTE   RIVER   NEAR   COLUMBUS,    NEBR. 

Location. — ^At  Meridian  Bridge,  3  miles  south  of  Columbus,  on  line  between  sec.  36, 
T.  17  N.,  R.  1  W.,  and  sec.  31,  T.  17  N.,  R.  1  E.,  about  10  miles  below  mouth  of 
Prairie  Creek,  and  6  miles  above  mouth  of  Loup  River. 

Records  available.— June  4,  1895,  to  December  31,  1913. 

Drainage  area. — 56,900  square  miles. 

Gktge. — Chain  gage  installed  July  26,  1910.  The  bridge  and  the  original  gage  pre- 
viously used  were  washed  out  early  in  1910.  The  new  gage  is  at  the  same  point 
as  the  old,  but  its  datum  is  possibly  slightly  different.  The  datum  of  the  original 
gage  was  unchanged  up  to  the  time  of  its  destruction. 

BontroL — Extremely  shifting;  at  this  point  the  river  flows  in  the  channels  known  as 
the  main,  middle,  and  south  channels.    The  gage  is  in  main  channel. 
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SUBFAOB  WATER  SUPPLY,  1813,  PABT  VI. 


Discharge  xneasurexnents. — MiMle  from  bridges  Bpanning  each  channel. 

^(^ter  flow. — ^River  freezes  over;  observations  discontinued. 

Diversionfl.— Prior  to  September  1,  1912,  there  were  approved  diversions  of  4,888 
second-feet  for  irrigation  and  1 ,500  second-feet  ior  power  from  Platte  River  between 
junction  of  the  two  branches  and  Columbus,  and  this  diversion,  together  with  the 
evaporation  from  the  wide  shallow  channels,  frequently  causes  the  flow  to  cease 
at  this  point  during  the  late  summer  and  fall. 

Accuracy. — Results  for  1913  should  be  fair. 

Cooperation. — Station  maintained  in  cooperation  with  State  engineer,  by  whom 
the  field  data  were  furnished. 


Discharge  TneasttremerUs  of  Platte  River  neaar  Columbtu^  Ndn.,  in  1913, 


Date. 

Hydrographor. 

hSg^ 

Dis- 
charge. 

Date. 

^u 

Dis- 
ctmge. 

Mar.  19 

Apr.    6 

13 

20 

D.P.  Weeks,  jr 

do 

do 

do 

Feet. 
3.60 
3.90 
4.15 
3.60 
3.85 
3.75 
3.40 
3.30 
3.60 
3.10 

Sec-fi. 
6,110 
5,120 

6,  no 

3,930 
5,160 
4,070 
3,000 
2,370 
3,070 
1,610 

June  18 
25 

July  2 
10 
28 

Not.  23 
29 

Dec.  12 
20 

D.P.  Weeks,  Jr 

do 

do 

do 

FeeU 
1.60 
2.20 
1.80 

5«.^ 
14 
331 

•  40 

27 

do 

do 

»o 

May     4 
11 

do 

do 

do 

do 

Weeks  and  Jeflerys 

W.M.Joflerys... 

2.29 

2.35 

CS.40 

»2 
844 

18 
25 

do 

do 

274 

June    8 

do 

a  Discharge  estimated. 
b  River  dry. 


c  Relation  of  gage  height  to  discharge  affected  by  ioe. 
d  No  measurement;  river  frosen. 


Daily  gage  height,  in  feet,  of  Platte  River  near  Columbus,  Nebr.,for  19  IS, 
(W.  B.  Benson,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

Oct. 

Nov. 

Dec 

1 

4.0 

4.0 

4.15 

4.2 

4.0 

3.85 

3.55 

3.4 

3.5 

4.05 

4.05 

4.0 

4.1 

3.9 

3.8 

3.8 
3.8 
3,7 
3.6 
3.55 

3.4 
3.3 

"is  " 

4.0 

3.85 

3.7 

3.65 

3.46 

3.45 

"*4.'75" 
3.95 
3.9 

3;4 
3.6 
8.5 

3.4 

3.3 

8.35 

3.35 

3.25 

3.3 

3.35 

3.3 

*i*35' 

3.5 

3.7 
3.6 
8.66 
3.6 

3.4 

3.3 

3.15 

3.0 

2.8 

Z75 

2.95 
2.75 
2.65 
2.65 
2.7 

2.9 

3.0 

3.1 

2.75 

2.55 

2.25 
2.0 
.2.0 
1.75 
1.6 

1.8 
1.7 
1.5 
1.25 

2.7 

Z55 
2.6 
2.75 
2.85 

2.9 

%f& 

2 

2.ffi 

3 

3.0 

4 

5 

6 

3.S 

7 

3.8 

8 

2.3 
3.22 
2.4 

2.3 

2.35 
1.96 
2.15 

2.0 

1.85 

L8S 

2.1 

2.36 

Z4 

14 

2.4 

2.36 

2.45 

Z5 

3.6S 

9 

3.S5 

10..     .-     

3.6 

11 

3.  IS 

12 

8.45 

13 

3.8 

14 

3.4 

15 

8. 35 

16 

3.S 

17 

2.65 

18 

1.7 

19 

3.60 

20 

2.45 

21 

2.65 

2.6 

2.3 

2.5 

2.0 

2.0 
■  '2.6 ' 
""i.*85' 

'i'i  ' 
3.4 
2.5 
2.5 

2.5 
2.7 

22 

23 

8.15 

3.1 

3.3 

3.15 

3.0 

2.85 

4.05 

3.45 

4.2 

2.35 
2.5 

24 

26 

26 

2.45 
2.45 

27 

28 

29 

2.3 

2.4 
2.8 

30 

31 

NoTB.~River  dry  July  1  to  Oct.  7,  and  during  at 
during  last  half  of  December. 


least  a  part  of  the  period  from  Oct.  12  to  21.   Iceprewnt 
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Daily  ditcharge,  in  BecoTid-feet,  of  Platte  River  near  Columbus^  Nebr.yfor  191S. 


Dmy. 

Mar. 

Apr. 

May. 

June. 

July. 

Oct. 

Nov. 

D«o. 

1 

5,800 
6,800 
6,730 
7,050 
5,800 

3,380 
3,750 
8  150 
6  100 

6,100 
5,800 
6,400 
5,300 
4,650 

4,650 
4,660 
4,100 
3,600 
3,380 

3,750 
3,400 
3,520 
4,650 
5,800 

4,930 
4,100 
3,850 
3,950 
3,960 

3,000 
4,000 
10,600 
5,500 
5,300 

4,390 
3,380 
3,780 
3600 
3  150 

3,760 
3,400 
3,580 
3,580 
3,330 

3,400 
3,580 
3,400 
3,490 
3,580 

3,150 
4,100 
3,600 
3,380 
3,600 

3,750 
3,400 
1,900 
1  450 
1,000 
935 

925 
775 
775 
850 

1,300 

1,450 

1,750 

925 

638 

338 
170 
170 
58 
30 

75 
40 
10 

70 
40 
35 
30 
35 

30 
15 
10 
5 

"'  'ioo' 

3,130 
466 

375 
325 
370 
315 
160 

105 
50 

850 
638 
TOO 
925 
1,100 

1,300 
810 
430 
146 
383 

.170 
98 
98 
325 
338 

466 
465 
466 
420 
520 

575 
498 
430 
640 
685 

730 
820 
873 
900 
1,650 

1,800 
1,800 

2 

3 

3,300 

4 

5 

« 

7 

8 

0 

10 

11 

12 

13 

14 

15 

15 

17 

18 

19 

6,110 
4,450 

3,800 
3,150 
2,500 
2,260 
3,910 

3,300 
1,760 
1,280 
6,460 
3,110 
7,180 

20 

388 

775 
700 
375 
575 
170 

170 
170 
170 
134 
98 

156 

310 
466 
466 
576 
575 

575 
850 
613 
375 
538 
TOO 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Disoharn  determined  as  follows:  Mar.  19-31  and  Nov.  34-38,  by  indirect  method;  Apr.  1  to 
Nov.  23,  from  a  weu-deflned  rating  ctirve;  Nov.  34-38,  from  a  carve  based  on  one  measurement.  DIs- 
diarge  interpolated  for  days  for  which  gage  heights  are  mlssbig.  Observer  records  sero  flow  dnrine  July, 
August,  ana  Septembw.  However,  a  discharge  measurement  of  July  2  gives  40  second-feet,  ana  there 
may  have  been  a  slight  flow  until  July  10,  when  hydrographer  found  stream  dry. 

Monthly  discharge  of  Platte  River  near  Columbus^  Nebr.,for  192 S. 


Month. 

Dischaige  in  seoond-iBet. 

Run-otI 
(total  in 
acPB-iset). 

Accu- 

Bw itl  iin  ^ITIl , 

Mean. 

racy. 

Ifarrh  HHH . .  . 

7,180 
7,050 
10,600 
1,750 
3,130 
1,660 

1,380 

3,400 

935 

3,660 

4,600 

3,180 

507 

341 

603 

a500 

91,800 
374,000 
196,000 
30,300 
31,000 
35,900 
30,700 

c 

April 

B. 

May  3-31 

B. 

SXSDB .... 

B 

October 

C. 

November. ,  - . . 

98 

C. 

Hfinmber... 

D. 

a  Estimated. 
PLATTE   RIVER   NEAR   FREMONT,   NEBR. 

Location.— At  hi^way  bridge  li  miles  south  of  Fremont,  in  sec.  36,  T.  17  N., 

R.  8E. 
Kecords  available. — April  12  to  November  7, 1913. 
Braixiage  area. — Not  measured. 
Gage. — Painted  on  south  abutment  of  bridge.    Second  gage  established  July  28, 

1913,  with  datum  2.00  feet  lower.    All  previous  readings  reduced  to  second 

datum. 
Ck)ntroL — Shifting. 

09971*— W8P  360— 15 16 
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SURFACE  WATER  SUPPLY,  1913,  PART  VI. 


Discharge  measurements. — ^Made  from  bridge. 

Winter  flow.— No  data. 

Diversions. — Prior  to  September  1, 1912,  there  were  approved  diversionB  of  2,500 
second-feet  for  power  and  irrigation  and  4,000  second-feet  for  power  from  Platte 
River  between  the  mouth  of  Loup  River  and  this  station.  Below  there  wete 
approved  diversions  of  2,500  second-feet  for  power. 

Accuracy. — Measurements  insufficient  for  estimates  of  discharge. 

Cooperation. — Field  data  furnished  by  the  State  engineer. 

Discharge  measuremenU  of  Platte  River  near  Fremont^  Nebr.,  in  191S, 


Date. 

Hydrogmpber. 

Gaffe 
height. 

Dte- 
charge. 

Date. 

Hydrographer. 

Oa« 
hefeht. 

Ws- 
cherg«L 

July  10 

Aug.    9 

27 

Weeks  and  Leonard ... . 

D.  P.Week8,Jr 

0.  K.  T^eonarn 

Fed. 
L90 
1.40 
1.70 

Sec-ft. 
2,450 
1,200 
1,710 

Sept.    8 
11 
17 

D.P.Weeks,Jr 

Weeks  and  Lecmard.... 
O.K.  Lemard 

Feei, 
L(K 
1.73 
L8S 

1,510 
1.600 
l,9tQ 

DaUy  gage  height  ^  in  feel,  of  Platte  River  near  Fremont  ^  Nebr.,/or  191S. 
[O.  K.  Leonard,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1 

2.72 
2.85 
3.58 
3.48 
3.28 

3.15 
2.88 
2.90 
2.80 
2.90 

'ieo' 

2.92 
2.70 
2.60 

2.90 
2.70 

"i'oi' 

2.36 

2.22 
2.11 
1.94 
2.00 

"i'is* 

2.22 
2.16 
2.00 

2.75 

"iso* 

2.50 
2.34 

2.90 
1.96 
1.81 

"'i.'ao' 

L66 
1.65 
L75 

2.12 
L85 
L85 

1.96 
L80 

*  'i.'68' 
L66 

L70 
1.65 
1.60 
L59 
L50 

L60 
L65 
L96 
L85 
L68 

LTD 

***i."68' 
1.65 
L66 
1.62 

L62 
L58 

"i.'w 

L40 

L40 
1.42 
1.40 
1.40 

L72 
1.76 
L95 
1.99 
1.90 

2.06 
2.45 

*i*o6" 

L86 

L78 
L70 
L66 

1.54 
1.52 
1.55 
L65 
1.55 

1.55 

2.05 
2.00 
L95 
Lft5 

2.00 

2 

8 

lOO 

4 

2.00 

5 

1» 

6 

2.35 

7 

2.35 

8 

L60 
1.65 
L06 

1.74 
L74 
1.73 

"i.'ra* 

L85 
L83 
L75 
L70 
L70 

1.70 
L75 
L82 

9 

10 

2.10 
2.12 

11 

12 

3.40 

2.96 
2.95 
2.98 
2.92 

2.92 
2.08 
2.96 

13 

2.10 
2.11 
XIO 

2.00 
XOO 

14 

3.32 
3.19 

3.20 
3.15 
3.11 
3.09 

15 

16 

17 



18 

19 

20 

21 

2.88 
2.85 
2.60 
3.08 
3.35 

3.06 
3.00 
2.90 

2.78 
2.70 
2.62 
2.45 
2.35 
2.28 

2.12 
2.29 
2.40 
2.26 
2.20 

22 

23  

24 

26 

L69 

LTD 
L70 
L66 
L60 
1.59 

L97 

L99 
L95 

28 

27 

3.30 


2.20 

28         

29 

2.98 
2.84 

1.97 
2.05 

2.35 
2.15 
2.00 

30 

31 

PLATTE  BIYER   NEAR  LESHARA,   NEBB. 

Iiocation. — Two  miles  southeast  of  Leshara,  in  sec.  34,  T.  16  N.,  R.  9  E.,  7  miles  ibove 

entrance  of  Otoe  Creek. 
Beoords  available.— May  19,  1911,  to  July  19, 1913. 
I>raina^e  area. — Not  measured. 
Oage. — Chain. 
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ControL— Extremely  shifting. 

Discharge  zneasurexnents. — ^Made  from  highway  bridge. 

TX^ter  flow.— Data  too  meager  to  determine. 

DiversionB. — Prior  to  September  1,  1912,  there  were  approved  divereions  of  2,500 

second-feet  for  power  and  irrigation  and  4,000  second-feet  for  power  from  Platte 

River  between  the  mouth  of  Loup  River  and  this  station.    Below  there  were 

approved  diversions  of  2,500  second-feet  for  jwwer. 
Accuracy. — Estimates  obtained  by  indirect  method  for  shifting  channels  and  can  be 

considered  only  fair. 
Cooperation. — Field  data  furnished  by  State  engineer. 

Discharge  measuremcnU  of  Platte  River  near  Leshara,  Nehr.,  in  191S. 
ID.  P.  Weeks,  Jr.,  hydrogrspber.] 


Date. 

hSSK. 

Db- 
charge. 

8ee.-ft. 

6,380 
11,700 

8,750 
12,100 

Date. 

Oase 
height. 

Dis- 
charge. 

Date. 

Oaw 
height. 

Dis- 
charge. 

Mar.  17 

Feet, 
3.45 
4.10 
3.88 
4.17 

May  ?0    

Feet. 
3.90 
3.80 
3.80 
3.72 

aee.-ft. 
12,000 
7.630 
8,280 
7,890 

June  7 

Feet. 
3.42 
2.75 
2.65 
2.45 

Bm.-ft. 
5,900 

Apr  12 

'  10 

17 

28 

July3 

2,210 

19 

17 

2,300 

26 

34 

2,130 

DaUy  gage  height^  in  feet,  and  discharge,  in  second-feet,  of  Platte  River  near  Leshara,  Nebr., 

for  1913. 


IH.  W 

Eggers,  observer.) 

Maroh. 

April. 

May. 

June. 

July. 

Day. 

Gage 
height 

Dis- 
charge. 

.SS't 

Dls. 
charge. 

Gage 
height 

Dis- 
charge. 

hei^t 

Dis- 
charge. 

Gage 
height 

Dls. 
charge. 

1           * 

4.20 
4.00 
3.80 
4.17 
4.25 

4.10 
4.00 
3.85 
3.88 
3.90 

4.00 
4.10 
4.05 
4.26 
4.15 

4.00 
3.60 
3.90 
3.88 
3.8 

3.73 
3.75 
3.83 
3.90 
4.10 

4.17 
4.06 
4.00 
3.83 
3.58 

11,500 
10,300 
9,240 
11,500 
12,100 

11,200 
10,700 
9,840 
10,100 
10,300 

11,000 
11,700 
11,100 
12,000 
11,100 

9,990 
7,560 
8,800 
8,750 
8,300 

8,200 
8,550 
9,240 
9,900 
11,400 

12,100 
11,400 
11,400 
10,700 
9,520 

3.80 
3.82 
3.90 
4.35 
4.07 

3.20 
3.85 
3.86 
3.90 
3.80 

3.70 
3.85 
3.75 
3.78 
3.90 

3.70 
3.80 
3.67 
3.65 
3.71 

3.80 
3.66 
3.75 
3.72 
3.66 

3.63 
3.56 
3.35 
3.28 
3.16 
3.10 

11,100 
11,500 
12,000 
14,100 
11,800 

6,580 
9,350 
8,860 
8,550 
7.630 

7,300 
8,150 
7,750 
8,000 
8,700 

7,800 
8,300 
7,650 
7,550 
7,850 

8,300 
7,600 
8,060 
7,900 
7,500 

7,360 
6,980 
6,000 
5,670 
5,150 
4,870 

3.04 
3.15 
3.50 
3.45 
3.40 

3.44 
3.42 
3.40 
3.35 
3.28 

3.00 
2.80 
2.70 
2.66 
2.60 

2.65 
2.75 
2.80 
2.65 
2.80 

2.83 
3.60 
3.13 
3.30 
3.00 

2.90 
2.70 
2.65 
2.55 
2.60 

4,590 
4,990 
6,400 
6,130 
5,870 

6,000 
5,900 
5,620 
5,220 
4,740 

3,590 
2,800 
2,450 
2,240 
2,060 

2,080 
2,210 
2,430 
2,060 
2,490 

2,610 
5,680 
3,720 
4,430 
3,330 

3,020 
2,400 
2,300 
2,100 
2,320 

2.54 
2.42 
2.45 
2.60 
2.63 

2.60 
2.54 
2.85 
2.80 
2.63 

2.66 
2.70 
2.65 
2.60 
2.65 

2.70 
2,57 
2.50 
2.40 

2,230 

2 

2,010 

3        

2,130 

4 

2,500 
2,590 

5            

6          

2,500 

7 

2,350 

R             

3,250 
3,100 

9 

10 

4.50 

4.28 
4.60 
4.20 
4.26 
4.08 

3.55 
3.45 
3.20 
3.00 
3.40 

4.00 
3.10 
3.09 
3.35 
3.55 

3.50 
3.20 
3.15 
3.35 
3.95 
3.80 

V.W'.'.V. 

"6,' 380' 
5,340 
4,620 
6,300 

9,400 
5,180 
5,220 
6,350 
7,350 

7.200 
5,860 
5,740 
6,660 
9,840 
9,060 

2,590 

11 

2,680 

12 

2,800 

13 

2,660 

14 

2,500 

15 

2,380 

16 

2,800 

17 

2,420 

18 

2,250 

19     

2,050 

20 

21 

22 

23 

24 

25 

26 

27         

28 

29          

30     

31         

NoTK.— Daily  discharge  determined  ftom  a  series  of  parallel  carves  and  by  indirect  method  for  shifting 
channels. 
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Monthly  discharge  of  PlaiU  River  near  Leshara^  Nebr.^for  191S. 


Month. 


March  17-31. 

June 

Julyl-1».... 


The  period. 


Discharge  in  seoood^tot. 


MftTri"HI'P     Mfrifmnwi, 


0,840 
12,100 
14,100 
0,400 
3,250 


4,020 
7,550 
4,870 
2,050 
2.010 


0,700 
10,300 
8,250 
3,730 
2,510 


RuD-ofl 
(total  in 
acre-iset). 


190,000 
613,000 
507,000 
222.000 
04,600 


1,640,000 


Aooh 
laey. 


NORTH   SPRING  CREEK   NEAR  SARATOGA,   WYO. 

Location.— At  Boock's  ranch,  in  sec.  19,  T.  16  N.,  R.  85  W.,  14  miles  0outli?reBt  oC 
Saratoga.    Nearest  tributary,  Methodist  Creek,  enters  a  few  miles  b^ow. 

Beoord  available.— August  23  to  October  30,  1913. 

Drainage  area. — Not  measured. 

Gage. — Vertical  staff. 

Control. — Data  too  meager  to  determine. 

Discharge  measurements. — Made  by  wading. 

Winter  flow. — No  data. 

Diversions. — Prior  to  July  1,  1914,  there  were  adjudicated  diversions  of  78  second- 
feet  from  North  Spring  Creek.  It  is  not  known  what  part  of  these  is  above  the 
station. 

Accuracy. — Only  base  data  available,  as  the  station  has  not  been  completely  rated. 
These  data  are  considered  reliable. 

Cooperation. — Station  maintained  in  cooperation  with  Sierra  Madre  Land  &  Water 
Co. 

Discharge  measurements  of  North  Spring  Creek  near  Saratoga,  Wyo.y  in  191 S, 


Pate. 

A 

Ph- 

Aug.  23 

Robert  Follansbee 

Ftet. 
0.55 
.50 

Sfc.-ft 
9.3 

Oct.   30 

R.  H.  Fletcher 

4.2 

Daily  gage  height^  in  feet  ^  of  North  Spring  Creek  near  Saratoga,  Wyo.^for  191S. 
[R.  A.  Ainsworth,  observer.] 


Pay. 

Aug. 

Sept. 

Oct. 

Pay. 

Aug. 

Sept. 

Oct. 

Pay. 

Aug. 

Sept. 

Oct. 

1 

0.65 
.55 
.55 
.55 
.62 

.55 
.55 
.55 
.65 
.56 

0.45 
.45 
.45 
.45 
.45 

,51 
.55 
.55 
.55 
.55 

11 

0.55 
.55 
.55 
.55 
.56 

.65 
.65 
.65 
.55 
.65 

0.66 
.55 
.65 
.50 
.46 

.46 
.46 
.46 
.46 

21 

0.65 
.55 
.66 
.66 
.56 

.51 
.50 
.45 

2 ' 

12 

22 

3 

13 

23 

0.55 
.66 
.66 

.58 
.68 
.66 
.66 
.65 
.66 

4 

14 

24 

5 

15 

26 

6 

16 

26 

7 

17 

27 

8 

18 

28 

9    

19 

29 

10 

20 

30 

03A 

31 

1 
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JACK   CREEK   AT  MATHESON  S   RANCH,    NEAR   SARATOGA,    WYO. 

I«ocation.— At  Matheson's  ranch,  about  sec.  36,  T.  17  N.,  R.  86  W.,  about  14  miles 
southwest  of  Saratoga.  Nearest  tributary,  North  Jack  Creek,  enters  some  distance 
below. 

Becords  available.— August  23  to  November  21,  1913. 

Drainage  area. — ^Not  measured. 

Qsjge» — ^Vertical  staff. 

Control. — Data  too  meager  to  determine. 

Discharge  measurements. — Made  from  footbridge  during  high  water  and  by  wading 
at  ordinary  stages. 

Winter  flow. — Ice  causes  backwater;  records  discontinued. 

Diversions. — Prior  to  July  1,  1914,  there  were  adjudicated  diversions  of  95  second- 
feet  from  Jack  Creek.    It  is  not  known  what  part  of  these  is  above  the  station. 

Accuracy. — Base  data  only  available,  as  station  has  not  been  completely  rated. 
These  data  are  considered  reliable. 

Cooperation. — Station  maintained  in  cooperation  with  the  Sierra  Madre  Land  & 
Water  Co. 

Discharge  measurements  of  Jack  Creel  at  Matheson^s  ranch,  near  Saratoga,  Wyo.,  in  19tS. 


Date. 

nydrographer. 

height. 

DIs. 
charge. 

Auk.  33 

Robfnt  FollanRhm 

Feet. 

Sec'ft. 
a2.5 

Oct.   31 

R.  H.  Fletcher 

0.52 

6.5 

a  EBtimated. 
Daily  gage  height,  in  feet,  of  Jack  Creek  at  Matheson*s  ranch,  near  Saratoga,  Wyo.  ,for  191S, 


Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

Aug. 

Sept. 

Oct 

Nov. 

1 

0.38 
.38 
.35 
.38 
.3i) 

.40 
.39 
.40 
.45 
.45 

.89 
.39 
.36 
.36 
.41 

0.44 

.48 
.46 
.40 
.62 

.52 
.46 
.51 
.52 
.49 

.50 
.49 
.56 
.59 
.55 

0.50 
.52 
.55 
.52 

,   .50 
.48 
.48 
.45 
.50 

.46 
.58 
.56 
.52 
.40 

16 

0.36 
.36 
.35 
.35 
.36 

.35 
.38 
.40 
.41 
.40 

.41 
.41 
.40 
.42 
.44 

0.48 
.51 
.46 
.52 
.50 

.52 
.50 
.49 
.50 
.56 

.48 
.55 

0.40 
52 

2 

17 

3 

18 

51 

4 

19 

52 

5 

20 

.52 
.48 

6 

21 

7 

22 

8 

23 

0.32 
.30 
.30 

.29 
.32 
.34 
.36 
.36 
.40 

9 

24   . 

10 

25 

n 

26 

12 

27*."   '. 

13 

28 

14 

29   . 

.55 
.52 
.52 

15 

30 

31 

ROCK  CREEK  NEAR  ARLINGTON,  WYO. 

Location.— At  highway  bridge  in  sec.  25,  T.  19  N.,  R.  79  W.,  IJ  miles  upstream  from 
Arlington  poet  office;  1  mile  below  the  mouth  of  Overland  Creek,  the  nearest 
tributary. 

Becords  available  .—April  22,  1911,  to  December  2,  1913. 

Drainage  area. — 70  square  miles  (measured  from  Forest  atlas). 

Gkige. — Bristol  automatic  gage  referred  to  same  datum  as  original  gage. 
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Control. — Shifting. 

Diaeharge  measurements.— Made  from  bridge. 

Winter  flow. — Ice  causes  backwater  during  winter  months;  records  discontinued. 

Diversions. — One  small  ditch  diverts  water  above  the  station  for  irrigation. 

Accuracy. — Estimates  obtained  by  indirect  method  for  shifting  channels,  and  cmn 

be  considered  only  fair,  except  for  months  when  measurements  indicated  no  shift, 

for  which  they  are  probably  good. 
Cooperation. — Field  data  furnished  through  courtesy  of  Rock  Creek  ConservatiaD 

Co.,  which  maintained  station. 

Diaeharge  measuremeTUs  of  Rock  Creek  near  Arlington,  Wyo.y  in  191S. 


Date. 

Hydrographer. 

Oage 
height 

Dis- 
charge. 

Date. 

Hydrographer. 

hJ^U 

Dfe- 
charge. 

Jan.     4 
May     3 

Commingsand  Gordon. 

do 

C.E.Turnef 

Feet. 
1.2 
1.9 
2.« 
2.8 
3.0 
2.6 
2.46 

Sec.  ft. 
24 
119 
280 
2«0 
677 
432 
303 

July  4 
13 
29 

Aug.  6 
13 

Dec.     6 

Sept.    1 

F.  T.  Cummings 

do 

do 

do 

do 

Cummings  and  Oordon 
M.N.Grant 

Feet. 
1.95 
1.6 
1.&5 
1.4 
1.3 

"i'.z" 

Sec.  ft. 
107 
M 
43 

19 

JuDe    2 

12 

18 

F.  T.  Cummlngs 

do 

do 

do 

30 
% 
15 
13 

Daily  gage  height^  in  feet,  of  Rock  Creek  near  Arlington  y  Wyo.,for  191 S. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

1.30 
1.25 
.86 
.80 
.80 

.90 
.86 
.80 
.70 
.90 

.96 
.80 
.96 
1.00 
1.10 

1.00 
.97 
1.00 
1.00 
1.05 

1.00 
1.12 
1.00 
1.00 
.92 

1.13 
1.40 
1.61 
1.76 
1.80 

1.86 
1.85 
1.80 
1.76 
1.76 

1.85 
2.06 
2.02 
2.06 
2.20 

2.36 
2.66 
2.76 
2.65 
2.50 

2.46 
2.36 
2.66 
2.75 
2.56 

2.46 
2.46 
2.70 
3.00 
3.20 

3.40 
3.45 
3.25 
3.25 
3.36 
3.40 

3.20 
3.20 
3.06 
2.95 
2.90 

2.85 
2.80 
2.66 
2.80 
2.96 

2.90 
2.66 
2.60 
2.70 
2.86 

2.80 
2.66 
2.66 
2.66 
2.60 

2.46 
2.45 
2.45 
2.46 
2.65 

2.50 
2.30 
2.25 
2.25 
2.12 

2.06 
2.04 
1.98 
1.96 
1.94 

1.90 
1.94 
1.85 
1.86 
1.80 

1.85 
1.80 
1.76 
1.77 
1.73 

1.71 
1.76 
1.70 
1.69 
1.68 

1.68 
1.70 
1.81 
1.78 
1.67 

1.62 
1.60 
1.60 
1.58 
1.60 
1.60 

1.48 
1.50 
1.66 
1.65 
1.68 

1.72 
1.62 
1.50 
1.47 
1.46 

1.45 
1.46 
1.40 
1.37 
1.36 

1.32 
1.31 
1.33 
1.30 
1.30 

1.28 
1.28 
1.28 
1.28 
1.28 

1.28 
1.26 
1.24 
1.28 
1.24 
1.26 

1.28 
1.30 
1.30 
1.28 
1.44 

1.36 
1.36 
1.42 
1.44 
1.38 

1.30 
1.28 
1.28 
1.29 
1.30 

1.30 
1.30 
1.27 
1.26 
1.26 

1.26 
1.28 
1.28 
1.28 
1.22 

1.27 
1.30 
1.30 
1.30 
1.28 

1.30 
1.28 
1.26 
1.37 
1.46 

1.40 
1.28 
1.35 
1.28 
1.26 

1.37 
1.33 
1.38 
1.40 
1.35 

1.27 
1.20 
1.22 
1.30 
1.34 

1.30 
1.30 
1.30 
1.30 
1.27 

1.32 
1.47 
1.31 
1.46 
1.32 
1.30 

1.30 
1.30 
1.34 
1.35 
1.31 

1.26 
1.27 
1.36 
1.30 
1.27 

1.30 
1.26 
1.26 
1.26 
1.30 

1.40 
1.30 
1.30 
1.28 
1.28 

1.30 
1.68 
1.68 
1.66 
1.62 

1.45 
1.41 
1.33 
1.62 
1.64 

L67 

2             

1.82 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

0.93 
.90 

.86 
.90 
.95 
.92 
.86 

.80 
.80 
.80 
.82 
.80 
.90 

20 

21 

22 

23 

24 

28 



28 

27 

28 

29 

30 

31 

1 
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Daily  discharge,  in  second-feet,  of  Rock  Creek  near  Arlington,  Wyo.^for  191S. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8«pt 

Oct 

Nov. 

D«s. 

1 

36 
31 
8 
6 
6 

10 
8 
6 

4 
10 

12 
6 
12 
14 
18 

14 
13 
14 
14 
16 

14 
20 
14 
14 
11 

20 
46 
59 
92 
100 

110 
110 
100 
92 
94 

110 
150 
144 
150 
180 

218 
306 
346 
308 
245 

218 
180 
245 
268 
200 

172 
172 
268 
405 
520 

650 
710 
622 
650 
740 
800 

680 
680 
600 
566 
535 

615 
405 
232 
505 
585 

566 

450 
377 
457 
472 

475 
390 
385 

385 
321 

298 

294 
291 
288 
317 

291 
222 
201 
195 
155 

142 
130 
116 
108 
104 

97 
104 
88 
88 
80 

88 
80 
74 
75 
69 

66 
74 
64 
63 
61 

61 
64 
82 

77 
60 

53 
50 
50 
48 
40 
40 

38 
40 
45 
45 
61 

67 
42 
40 
37 
36 

35 
36 
30 
28 
26 

24 
23 
23 
20 
19 

16 
16 
16 
16 
14 

14 
12 
11 
10 
10 
10 

12 
13 
13 
12 
21 

16 
16 
19 
21 
17 

13 
12 
12 
12 
13 

13 
13 
12 
10 
10 

11 
12 
12 
12 
9 

12 
13 
13 
13 
12 

13 
11 
11 
16 
22 

18 
12 
16 
12 
10 

16 
14 

17 
18 
16 

12 
8 
9 
13 
15 

13 
13 
13 
13 
12 

14 
23 
14 
22 
14 
13 

13 
13 
16 
16 
14 

11 
12 
16 
13 
12 

13 
11 
11 
11 
13 

18 
13 
13 
12 
12 

13 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

' 

18...: 

19 

ii 

10 

8 
10 
12 
11 

8 

6 
6 
6 
7 
6 
10 

20 

21 

22 

23 

24 

15 

25 

28 

27 

28 



29 

30 

31 

Note.— Diacharge  determined  from  a  series  of  lairly  well  defined  parallel  curves  and  by  indirect  method. 
Monthly  discharge  of  Rock  Creek  near  Arlington,  Wyo.,for  191 S. 


Month. 

Diachaige  in  aeoond-feet. 

Run-off 
(total  in 
acre-teet). 

Accu- 

Ifjnlwinwi, 

Mean. 

racy. 

March  19-31 

12 
100 
800 
680 

•J? 

21 
23 

6 

6 

92 

166 

40 

10 

9 

8 

8.6 
21.6 

306 

407 
77.3 
27.7 
13.3 
14.3 
13.7 

219 

1.290 

18,800 

24,200 

4,750 

1,700 

791 

879 

815 

C. 

April 

C. 

i6y.:: :.:::::::::::::::::::::;:.:::::::::... 

B. 

June 

B. 

July 

A. 

August 

A. 

B. 

October 

B. 

November 

C. 

Theperiod 

53,400 

SWEETWATER  BIVEE  NEAR   ALCOVA,   WYO. 

Location.— At  Schoonmaker's  ranch,  in  sec.  17,  T.  29  N.,  R.  86  W.,  27  miles  west  of 
Alcova.  Backwater  from  Pathfinder  reservoir  comes  to  a  point  5  miles  below. 
Nearest  tributary,  Dry  Creek,  enters  6  miles  below. 

Eeoords  available.— August  28  to  December  1, 1913. 

Braina^  area. — Not  measured. 

Oage.— Vertical  staff. 

GontroL— Data  too  meager  to  determine. 

Discharge  measurements.— Made  from  bridge  one-fourth  mile  below  during  high 
vater  and  by  wading  at  low  stages. 
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lifter  flow. — Ice  causes  backwater;  records  discontinued. 

Diversions.— Prior  to  July  1,  1912,  there  were  adjudicated  diversions  of  120  second- 
feet  from  Sweetwater  River,  all  above  the  station.  Hiere  were  also  di vernons  of 
84  second-feet  from  tributaries  entering  above. 

Aoeuraoy. — Field  data  only  available,  as  the  station  has  not  been  completely  rated. 
These  data  are  considered  reliable. 

Ck>operation.— Station  maintained  in  cooperation  with  United  States  RedamatioD 
Service. 

Discharge  metuuremenU  of  Sweetwater  Creek  near  Alcova,  Wyo.y  in  191S. 


Date. 

Hydragrapber. 

A 

Aug.  28 
OcC   14 

Rohfirt  VoIlAPfh^A 

Fed, 
0.50 
.09 

24.« 

R.  H.  Fletcher 

62.9 

Daily  gage  height^  in  feet  y  of  Sweetwater  River  near  Akova^  Wyo.yfor  191S, 
[Oliver  W.  Stevens,  observer.] 


Day. 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

Day. 

Aug. 

e^i. 

Oct. 

Nov. 

Dtc 

1 

a62 
.60 
.52 
.52 
.52 

.52 
.50 
.50 
.50 
.50 

.50 
.50 
.50 
.50 
.50 

0.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

a70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

.70 
.70 
.59 
.70 
.70 

0.70 

16 

a50 

.50 
.50 
.50 
.52 

.52 
.52 
.52 
.52 
.55 

.65 
.60 
.60 
.60 
.65 

a  70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

.72 
.75 
.72 
.71 
.70 
.70 

0.70 
.70 
.70 
.70 
.70 

.70 
.70 
.85 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

2 

17 

8 

18 

4 

19 

6 

20 

0 

21 

7 

22 

8 

23....... 

0 

24 

10 

25..  . 

11 

26 

12 

27 

13 

28 

29 

30 

31 

0.50 
.50 
.52 
.55 

14 

15 

LARAMIE   RIVER   AT  GLBNDEVEY,   COLO. 

Looation. — At  highway  bridge  one-eighth  mile  west  of  Glendevey,  in  sec.  36,  T.  10 

N.,  R.  76  W.,  in  Medicine  Bow  National  Forest.    Mclntjrre  Creek  enters  a  short 

distance  below  and  Spring  Creek  above. 
Records  available. -June  24, 1904,  to  October  31, 1905r  August  18, 1910,  to  Oct<to 

19,  1913. 
Drainage  area. — 102  square  miles  (measured  from  Clason's  1911  sectional  map  d 

Colorado). 
Oage. — ^Automatic  gage  installed  by  State  engineer  November  17,  1910;  replaced 

vertical  staff  previously  used.    The  datum  of  gages  has  remained  constant. 
Gontrol. — Permanent. 
IHschar]^  measurements. — ^Made  from  cable  at  bridge  during  high  water  and  by 

wading  at  ordinary  stages. 
Winter  flow. — Ice  causes  backwater  during  winter  months;  records  discontinued. 
Diversions.— rThere  are  court  decrees  for  diversions  of  65  second-feet  from  Larunie 

River  above  the  station  and  for  749  second-feet  from  tributaries  entering  above. 

Of  the  latter  amount,  688  second-feet  is  for  diversion  into  the  Cache  la  Poudi^ 

basin.    During  1913  a  total  of  15,200  acre-feet  were  diverted  to  the  Cache  la  Poudiv 
Oooperation. — Complete  records  since  1911  furnished  by  State  ^igineer. 
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DMutrge  measuretnenU  of  Laramie  River  at  GUndeveyy  Colo,t  in  191S, 


Date. 

Hydrographor. 

b^t 

Dis- 
dharge. 

Date. 

Hydiographer. 

beiSSl 

Dis- 
ohaiKe. 

Apr.  26 

May    0 

26 

Feet. 
2.10 
2.68 
3.02 
2.80 
2.65 
2.36 
2.20 

aec-fU 
48 
202 
297 
210 
176 
84 
53 

Aug.  2 
11 
17 

Sept.  10 
27 

Oct.    12 

Thos.  Grieve 

Feet. 
2.10 
2.05 
2.00 
2.00 
2.10 
2.10 

Sec-fU 
44 

do 

do. 

If    K,  nnr^Mr      

29 

R.I.  Meeker 

30 

Tmw    7 

.  ..do.  ..          

U  R-  R^f^g^ 

33 

20 

do. 

do T 

R.I.  Meeker 

38.5 

Joly  23 
20 

R.I.  Meeker 

41 

Thos.  Grieve 

Daily  gage  heighty  in  feet,  of  Laramie  River  at  Glendevey,  Colo.,  for  191S. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

2.55 

2.45 

2.4 

2.35 

2.4 

2.5 

2.7 

2.56 

2.65 

2.8 

2.85 
2.9 
2.85 
2.65 
2.65 

2.6 
2.65 
2.7 
2.7 
2.6 

2.55 
2.5 
2.6 
2.7 
2.8 

2.9 

3.1 

3.1 

3.1 

3.15 

3.2 

3.15 
3.0 
3.0 
2.95 
2.9 

2.95 

2.85 

2.75 

2.8 

2.85 

2.9 

2.75 

2.7 

2.65 

2.65 

2.65 
2.65 
2.65 
2.75 
2.7 

2.65 
2.65 
2.55 
2.5 
2.65 

2.6 
2.5 
2.5 
2.5 
2.4 

2.35 

2.3 

2.3 

2.3 

2.3 

2.25 
2.2 
2.25 
2.25 
2.3 

2.3 

2.25 

2.2 

2.15 

2.15 

2.15 
2.2 
2.3 
2.3 
2.2 

2.15 

2.15 

2.3 

2.5 

2.35 

2.3 

2.25 

2.2 

2.15 

2.15 

2.1 

2.1 

2.1 

2.05 

2.1 

2.1 

2.05 
2.05 
2.05 
2.05 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 

2.0 

1.05 

1.95 

1.95 

1.9 

1.95 

1.95 

2.0 

1.95 

1.95 
1.95 
1.95 
2.0 
2.0 
2.0 

1.9 
1.85 
1.9 
1.85 
1.9 

1.95 
2.0 
2.0 
2.0 
2.0 

1.95 
1.95 
1.95 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.85 

1.9 
1.9 
2.0 
2.0 
2.0 

2.0 
2.06 
2.0 
2.0 
2.05 

2.06 

2 

2.05 

3 

2.05 

4 

2.2 

5 

2.2 

6 

2.1 

7 

2.05 

8 

2.06 

9 

2.0 

10 

2.0 

11 

2.0 

12 

2.0 

13 

2.0 

14 

2.06 

15 

2.0 

16 

2.0 

17 

2.0 

18 

1.9 

19 

1.9 

ao 

21 

2.3 

2.35 

2.2 

2.15 

2.15 

2.1 

2.25 

2.45 

2.55 

2.55 

22 

23 

24 

25 

26 

27 , 

2B 

29 

ao 

31 
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Daily  dUeharge,  in  ucondrfeet,  of  Laramie  River  at  Olendevey,  Cclo.^far  19 J S. 


Day. 

Apr. 

May. 

Jnne. 

July. 

Aa«. 

Sept. 

Oct 

1 

142 
U2 
96 

85 
96 

127 
189 
142 
173 
222 

238 
255 
238 
173 
173 

158 
173 
189 
189 
158 

142 
127 
158 
189 
222 

255 
825 
325 
325 
342 
300 

842 
290 
290 
272 
255 

272 
238 
206 
222 
238 

255 
206 

189 
174 
174 

174 
174 
174 
206 
189 

174 
174 
142 
127 
174 

158 
127 
127 
127 
96 

85 
72 
72 
72 
72 

63 
54 
63 
63 
72 

72 
63 
54 
47 
47 

47 
54 
72 
72 
54 

47 
47 
72 
127 
85 

72 
63 
54 
47 
47 
40 

40 
40 
36 
40 
40 

36 
36 
36 
36 
31 

31 
31 
31 
31 
31 

31 
31 
28 
28 
28 

25 

28 
38 
31 
28 

28 
28 
28 

31 
31 
31 

35 
22 
25 
22 

25 

28 
» 
31 
31 
31 

28 
28 

28 
% 
35 

25 
25 

25 

22 

U 
2S 
31 
31 
31 

31 
36 

31 
31 
36 

» 

1 

3t 

8 

91 

4 

54 

6 

U 

6 

• 

7 

n 

8 

K 

9 

n 

10 

H 

u :. 

Jl 

12 

n 

13 

SI 

14 

IS 

16 

& 

16 

21 

17 

S 

18 

£ 

19 

^ 

20 

21 

72 
85 
54 
47 
47 

40 
83 
112 
142 
142 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 

Monthly  discharge  of  Laramie  River  at  OUndevey^  Colo.,  for  191S. 


Month. 

Discharge  in  second-feet. 

BmHQfl 

(Urtalfai 
aoe-fett). 

If^Tlmnni. 

Minimum. 

Mean. 

April  21-30 

142 
360 
342 
127 
40 
36 
54 

40 
85 
98 
40 
25 
22 
25 

8a4 

197 

199 
63.6 
31.9 
27.8 
34.8 

l.» 

SSy 

t^M 

Jnn* , .    .  .         ...» 

lt» 

July 

tf» 

August 

i.m 

September 

lia 

October  1-19 

i,m 

The  period 

HO 

LARAMIE   RIVER   NEAR  JELM,    WYO. 

Location.— At  Boeweirs  ranch,  in  sec.  15,  T.  12  N.,  R.  77  W.,  4  milee  south  of  Jcto 
poet  office,  one-fourth  mile  below  Colorado- Wyoming  line. 

BecordB  available.— May  7,  1911,  to  November  30,  1913.  From  June  22,  1904,  to 
October  31,  1905,  a  station  was  maintained  at  Decker's  ranch,  one-half  mile  soutli 
of  State  line.  The  records  at  the  two  stations  are  practically  comparable,  as  there 
are  no  tributaries  nor  diversions  of  any  consequence  between. 

Drainage  area. — 365  square  miles  (Clason's  1911  sectional  map  of  Colorado). 

Oage. — In  1911  an  automatic  recording  gage  was  installed  by  the  State  engineer  of 
Colorado.    This  is  referred  to  same  datum  as  the  vertical  staff  used  at  first 

OontroL — ^Practically  permanent. 
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Diflchar^  measurements. — ^Made   from   bridge   at   ordinary  stages;   low-water 

measurements  made  by  wading. 
Winter  flow. — Ice  causes  backwater  during  winter  months;  records  discontinued. 
Diversions. — ^Between  this  station  and  that  at  Glendevey,  Colo.,  there  are  court 

decrees  for  diversions  of  236  second-feet  from  Laramie  River  and  204  second-feet 

from  intervening  tributaries.    Hiese  diversions  are  all  in  Colorado. 
Accuracy. — Conditions  are  favorable  for  accurate  results;    estimates  should  be 

excellent. 
Cooperation. — Complete  records  furnished  by  State  engineer  of  Colorado. 

Discharge  measurements  of  Laramie  River  near  Jelm,  Wyo.y  in  1913. 


Date. 

Hydrograpber. 

Gaee 
height 

Dis- 
charge. 

Date. 

Hydrographer. 

A 

Di». 
charge. 

Apr.  24 
24 

R.I.Meeker 

Feet. 
1.30 
1.46 
1.34 
1.40 
1.70 
2.20 
2.35 
2.06 
2.46 
2.72 
2.82 

Sec.  ft, 
114 
140 
128 
136 
262 
467 
514 
371 
699 
777 
850 

June  15 

21 

July  22 

Sept.    2 

30 
Oct.     3 

12 
Nov.  26 

Thos.  Grieve 

Feet. 
2.06 
1.97 
1.36 
1.16 
1.02 
.99 
1.00 
1.22 
1.22 
1.20 
1.06 

Sec.ft. 
380 

Thos.  Grieve 

C.  E.  Turner 

334 

26 

do 

do 

do 

do 

R.I.Meeker 

R.I.Meeker 

113 

27 

M.  E.  Bunger 

63 

•-?. 

R.I.Meeker 

Robert  Follansbee 

M.  E.  Bunger 

44 

41 
39 

22 

C.  E .  Turner 

do 

do 

R.I.Meeker 

76 

24 

Thos.  Grieve 

78 

28 

do 

R.I.Meeker 

78 

30 

do 

66 

DaUy  gage  height,  in  feet,  of  Laramie  River  near  Jelm,  Wyo.^for  191S. 
\C.  D.  Oviatt,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2.0 
1.95 
1.8 
1.75 
1.8 

1.96 

2.16 

2.16 

2.1 

2.3 

2.35 

2.4 

2.45 

2.3 

2.15 

2.16 

2.15 

2.25 

2.3 

2.2 

2.1 

2.1 

2.25 

2.4 

2.6 

2.6 

2.76 

2.75 

2.76 

2.86 

2.9 

2.8 
2.66 
2.55 
2.56 
2.45 

2.46 

2.46 

2.3 

2.3 

2.35 

2.4 

2.25 

2.15 

2.05 

2.0 

2.0 
2.0 
2.0 
2.1 
2.0 

2.0 
1.95 
1.85 
1.75 
1.9 

1.9 
1.8 
1.75 
1.8 
1.66 

1.6 

1.65 

1.5 

1.5 

1.46 

1.4 

1.35 

1.36 

1.36 

1.4 

1.45 

1.36 

1.3 

1.3 

1.35 

1.3 

1.35 

1.6 

1.65 

1.4 

1.4 
1.3 
1.6 
1.7 
1.56 

1.4 

1.4 

1.35 

1.3 

1.36 

1.3 

1.3 
1.25 
1.2 
1.2 
1.2 

1.15 

1.15 

1.15 

1.1 

1.15 

1.1 
1.1 
1.1 
1.1 

■*i.6* 

1.0 
1.0 

1.0 
.95 
1.0 
1.0 
1.0 
1.0 

1.0 
.95 
.90 
.90 

1.0 

1.05 

1.1 

1.05 

1.1 

1.1 

1.0 
1.0 
1.0 
1.0 
1.05 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.16 
1.2 
1.15 
1.2 

1.2 

1.2 

1.15 

1.16 

1.16 

1.15 
1.15 
1.16 
1.3 
1.4 

1.3 
1.2 
1.2 
1.2 
1.2 

1.16 
1.2 
1.2 
1.2 
1.15 

1.16 

1.2 

1.15 

1.1 

1.16 

1.1 

1.06 

1.1 

1.16 

1.1 

1.1 

1.2 

1.1 

1.1 

1.15 

1.16 

1.1 

2 

1.1 

3 

1.1 

4 

1.1 

5  ..             

1.1 

6 

1.1 

7 

1.1 

8       

1.16 

9 

1.1 

10    

1.1 

11       

1.1 

12 

1.05 

13       

1.1 

14 

1.1 

IS                   

1.05 

16          

1.0 

17 

1.1 

18                

1.06 

19 

1.1 

30                   

1.05 

21                 

1.66 

1.6 

1.4 

1.35 

1.4 

1.4 
1.4 
1.5 
1.7 
1.95 

1.05 

22 

1.05 

23 

1.1 

24      

1.16 

25 

1.1 

as 

1.1 

27     

1.1 

28 

1.15 

29            

1.1 

ao 

1.06 

31            

NoTB.  -  Oage  heights  from  automatic  gage,  except  those  for  Sept.  12  to  23,  inclusive,  which  represent 
rod-gace  raadings. 
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DaUy  dUchargt,  in  ieeond-feet,  of  Laramie  River  near  Jehn,  Wyo.,for  191$. 


i>*y. 

Apr. 

lUy. 

June. 

July. 

Aog. 

Sept 

Oct 

Ym. 

1.. 

856 

334 

200 
250 
200 

334 
434 

434 
406 
516 

646 
576 
606 
516 
434 

434 
434 
488 

516 
461 

406 
406 
488 

676 
636 

701 
801 
801 
801 
871 
906 

836 
734 
668 
668 
606 

606 
606 

516 
516 
546 

576 
488 
434 
381 
356 

356 
356 

356 
406 
356 

356 

334 
290 
250 
311 

311 
200 
250 
200 
212 

194 
168 
161 
161 
146 

130 
116 
U6 
116 
130 

146 
116 
102 
102 
116 

102 
116 
161 
178 
130 

130 
102 
161 
230 
178 

130 
130 
116 
102 
90 
102 

102 
90 
77 
77 
77 

67 
67 
67 
57 
67 

67 
67 
57 
57 

57 
57 
42 
42 
42 
42 

42 
42 
42 

42 

42 
35 
42 
42 
42 
42 

35 

28 
28 
43 

50 
57 
60 
57 
57 

42 
43 
42 
43 
50 

43 
42 
43 
43 
42 

42 
67 
77 
67 
77 

77 
77 
67 
67 
67 

67 
67 
67 

m 

130 
102 

77 

H 

77 

67 

77 
77 
77 
67 

67 
77 
67 
57 
67 

67 
50 
57 
67 
57 

57 

77 
57 
57 
67 
67 

ST 

2 

£ 

a 

s: 

4. 

a 

6 

s 

6 , 

s 

7..;;::::;;;;:!;::;:;;:;:::;::;:::::: 

s 

8 

c: 

9 

s 

10 

s 

n 

s: 

12 

» 

13 

£ 

14 

£ 

15 

9 

16 

12 

17 

^ 

18 

» 

19 

? 

20 

9 

21 

212 
104 
130 
110 
130 

130 
130 
101 
230 
334 

30 

22 

B 

23 

S 

24 i 

e 

26 

s 

26 

s 

27 

s 

28 

c 

29 

? 

30 

9 

31 

...~— 

Monthly  discharge  of  Laramie  River  near  Jelm,  Wyo.,for  191S, 


Month. 

DisQhiiiKe  tn  second-lwt 

RmKofl 
(totoiia 

acrHBit)- 

If^Tlmiitn. 

Mlzilmiuii. 

If  MO. 

ADrU21-aO 

334 
906 

836 
290 
102 

77 
130 

67 

116 
250 
212 
90 
35 
28 
50 
42 

177 

516 

441 

135 
55.3 
52.0 
7L4 
55.9 

J,9i 

llay 

li,ie 

June 

%,^ 

July 

«,» 

Aofust .         .... 

:.« 

September 

J,» 

October 

i» 

November 

3,» 

The  period 

ffl,f« 

- 

- 

BIBDWOOD  CBEBK  NEAB  SUTHERLAND,   NEBB. 

Location.— At  highway  bridge  in  sec.  2,  T.  15  N.,  R.  33  W.,  16  miles  north  of  Sother 
land.    Nearest  tributary,  West  Birdwood  Creek,  enters  2  miles  below. 

BecordB  available.— August  26  to  December  31, 1913. 

Drainage  area. — Not  measured. 

Oage. — Vertical  staff;  gage  was  moved  upstream  September  1,  1913. 

Control. — Somewhat  shifting. 

Discharge  measurements. — Made  from  pile  bent  bridge. 

Winter  flow.— No  data. 

Diversions.— Prior  to  September  1,  1912,  there  were  approved  divemonfl  d  H' 
second-feet  from  B^'rdwood  Creek  below  station;  none  above  station. 

Accuracy. — Flow  very  uniform  as  creek  is  fed  by  eprings;  measurements  dunnf 
period  sufficient  to  insure  very  good  results. 

Oooperation.— Field  data  furnished  by  State  engineer. 
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Discharge  measurtmenU  of  Birdwood  Creek  near  Sutherland^  Nebr.y  in  19 IS, 
[Hydiogmpher,  C.  J.  McNamara.] 


Date. 

Oase 
height. 

Dfa- 
charge. 

Data. 

Gan 
hei^tit. 

Dis- 
charge. 

Au£  26                      

Fett. 
1.30 
1.00 
3.00 
3.06 

Secfi. 
135 
174 
171 
172 

Oct.  10 

Feet. 
3.06 
3.05 
3.00 

See.'fi. 
172 

31.!I...." 

Nov.  2 

172 

Sept  13                        

Dec.  13 

174 

26!! !!.!!..! 

Daily  gage  height^  in  feet  ^  and  di9charge,  in  second-feet,  of  Birdwood  Creek  near  Sutherland, 

Nebr.,  for  1913. 

[C.  J.  McNamara,  observer.] 


September. 

October. 

November. 

December. 

Day. 

Oa« 
be@it 

Dis- 
charge. 

Gage 
hel^t 

Dis- 
charge. 

a 

Dis- 
charge. 

^u 

Dis- 
charge. 

1 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.05 

3.0 
3.0 
3.0 
3.0 
3.0 

3.12 

3.1 

3.05 

3.0 

3.0 

3.0 

3.0 

3.12 

3.10 

3.05 

3.0 
3.0 
3.05 
3.05 
3.05 

170 
170 
170 
170 
170 

170 
170 
170 
170 
173 

170 
170 
170 
170 
170 

177 
176 
173 
170 
170 

170 
170 
177 
176 
173 

170 
170 
173 
173 
173 

3.05 
3.05 
3.05 
3.05 
3.05 

3.05 
3.05 
3.05 
3.05 
3.05 

3.05 
■5. 05 
3.05 
3.05 
3.05 

3.05 
3.05 
3.05 
3.05 
3.05 

3.05 
3.05 
3.05 
3.05 
3.05 

3.05 
3.05 
3.05 
3.05 
3.05 
3.05 

172 
172 
172 
172 
172 

172 
172 
172 
172 
172 

172 
172 
172 
172 
172 

172 
172 
172 
172 
172 

172 
172 
172 
172 
172 

172 
172 
172 
172 
172 
172 

3.05 
3.05 
3.05 
3.05 
3.05 

3.05 
3.05 
3.05 
3.05 
3.05 

3.05 
3.05 
3.05 
3.05 
3.05 

3.05 
3.05 
3.05 
3.05 
3.05 

3.05 
3.05 
3.05 
3.05 
3.06 

3.05 
3.05 
3.05 
3.05 
3.05 

172 
172 
172 
172 
172 

172 
172 
172 
172 
172 

172 
172 
172 
172 
172 

172 
172 
172 
172 
172 

172 
172 
172 
172 
172 

172 
172 
172 
172 
172 

3.05 
3.05 
3.06 
3.05 
3.06 

3.05 
3.05 
3.05 
3.05 
3.05 

3.0 

3.0 

3.0 

3.06 

3.06 

3.05 
3.05 
3.05 
3.08 
3.06 

3.08 
3.08 
3.12 
3.12 
3.12 

3.12 
3.12 
3.05 
3.05 
3.05 
3.05 

172 

2    

172 

3 

172 

4    

172 

5 

172 

6 

172 

7        

172 

8 

172 

9        

172 

10    

172 

11        

174 

12 

174 

13               

174 

14    

185 

15 

185 

16 

185 

17          

185 

18 

185 

19 

192 

30 

iga 

21                            , 

192 

22 

192 

2J        

200 

24 

200 

25         

200 

as           

200 

27 

200 

28 

185 

29           

185 

30 

186 

31                

185 

Monthly  discharge  of  Birdwood  Creek  near  Sutherland,  Nebr.,for  1913. 


Month. 

Discharge  hi  second-teet. 

Run-off 
(total  hi 
acre-feet). 

Accu- 

Maximum. 

j^fjiifninm. 

Mean. 

racy. 

September 

in 

172 
172 
200 

170 
172 
172 
172 

171 
172 
172 
183 

10,200 
10,600 
10,200 
11,300 

A. 

October..... 

A. 

November 

A. 

December 

A. 
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'   SOUTH   FORK  OF  SOUTH  PLATTE  RIYEB  AT  LAKE   GEOBOB,   COLO. 

Location. — ^At  highway  bridge  in  eec.  19,  T.  12  S.,  R.  71  W.,  one-fourth  nule  below 
Lake  George,  in  Pike  national  forest,  about  2  miles  above  mouth  of  Caylor  Gulch; 
no  tributary  between  outlet  of  lake  and  the  station. 

BeoordB  available.-October  22,  1910,  to  December  31,  1913. 

Drainage  area. — Not  measured. 

Gage. — Automatic  recording  gage  installed  in  1911,  reading  to  the  same  datum  as  the 
original  staff  gage. 

Crontrol. — A  2-foot  timber-crib  dam  50  feet  below  the  gage. 

Discharge  measurements. — ^Made  from  bridge  during  hig^  water  and  by  wading 
at  ordinary  stages. 

"V^ter  flow. — Ice  causes  backwater  during  the  winter  months  and  measurements 
are  made  to  determine  the  flow. 

Begulation.— The  dischaige  at  the  station  is  controlled  naturally  to  some  extent 
by  the  dam  at  the  outlet  of  Lake  Geoige.  The  lake  has  an  area  of  one-half  square 
mile  and  is  used  as  an  ice  pond.  It  is  controlled  to  a  greater  extent  by  Antero 
reservoir,  located  45  miles  upstream. 

Diversions. — ^There  are  court  decrees  for  diversions  of  1,076  second -feet  from  the 
South  Fork  above  Lake  Oeoige.  Besides  these,  Antero  reservoir  has  a  decree  for 
storage  of  85,600  acre-feet  from  the  South  Fork  and  tributaries.  The  Antero 
water  all  passes  the  Lake  Geoige  station,  as  it  is  finally  diverted  from  the  South 
Platte.  There  are  decrees  for  diversions  of  1,926  second-feet  from  tributaries  above 
Lake  George. 

Accuracy. — Conditions  favorable  for  accurate  results;  estimates  considered  reliable. 

Cooperation. — Station  maintained  in  cooperation  with  United  States  Forest  Service 
and  the  State  engineer. 

Discharge  measureTnents  of  South  Fork  o/^outh  Platte  River  at  Lake  George,  Colo. ,  in  29  IS. 


Date. 

Hydrographer. 

he^t 

Dis- 
chari^ 

Date. 

Hydrographer. 

a 

chscge. 

May  16 
June    3 

M.  E.  Bunger 

FeeL 
1.65 
2.06 
1.92 

Sec-ft 
37.6 
122 
85 

June    4 
Nov.    6 

R.H.Fletcher 

FeeL 
1.92 
L68 

85 

R.  H.  Fletcher 

do 

48 

4 

do 
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Daily  gage  height,  in  feet,  o/Souih  Fork  of  South  Platte  River  at  Lake  Georgey  Colo.,  for 

191S. 


Day. 

May. 

Jime. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

1.80 
2.00 
1.97 
1.84 
1.86 

1.85 
1.80 
1.90 
2.15 
2.25 

2.35 
2.65 
2.60 
2.05 
1.85 

1.86 
1.90 
1.85 
2.35 
2.55 

2.45 
2.42 
2.38 
2.38 
2.32 

2.30 

2.28 

2.20 

2.0 

2.1 

2.06 

2.0 

1.8 

1.8 

1.86 

1.9 

1.9 

1.85 

1.85 

1.95 

2.0 

2.06 

2.0 

1.9 

1.75 

1.7 

1.9 

2.55 

2.35 

2.65 

2.6 
2.7 
2.9 
3.2 
3.0 

2.85 
2.8 
2.8 
2.8 
2.7 
2.6 

2.6 

2.56 

2.6 

2.6 

2.6 

2.6 

2.4 

2.25 

2.2 

2.2 

2.2 
2.4 

*  "iw 

2.46 

2.36 

2.4 

2.4 

2.4 

2.45 

2.55 

2.6 

2.7 

2.6 

2.66 

2.6 
2.61 
2.65 

2.46 
2.45 
2.46 
2.46 
2.4 

2.4 

2.4 

2.65 

2.7 

2.8 

2.7 
2.7 
2.6 
2.6 
2.65 

2.66 

2.65 

2.6 

2.55 

2.6 

2.4 
2.2 
2.2 
2.1 
2.0 

1.4 
L4 
L4 

2 

2.1 
1.96 

L7 
L7 

1.4 

3 

4 

5 

L4 

6 

7 

1.4 
1.4 

8 

"*i.'8** 

1.8 

1.8 

1.8 

1.7 

1.75 

1.75 

1.76 

1.6 
1.65 

1.4 
1.46 

9 

10 

L4 

11 

12 

1.6 
1.7 
L7 

1.4 

13 

1.4 

14 

L4 

15 

16 

1.5 
1.4 

1  4 

17 

1  4 

18 

L4 

19 

20 

1.6 

L4 

21 

L4 

22 

1.65 

23 

24 

1.20 
1.27 

1.30 
L30 
1.38 
1.50 
1.66 
1.70 

25 

26 

1.4 
1.4 

27 

***2.*66* 

1.4 
1.4 
1.4 
1.6 
1.8 

28 

29 

30 

2.65 
2.5 

2.20 

1.4 

31 

NoTK.^Gage  heights  prior  to  Sept.  25  taken  chiefly  from  automatic  gage;  alter  that  date  from  staff  gage. 

Daily  discharge,  in  second-feet,  of  South  Fork  of  South  Platte  River  at  Lake  Oeorge,  Colo,^ 

for  19 JS: 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

66 
103 
97 
72 
74 

74 
66 
83 
140 
171 

206 
292 
315 
114 
74 

74 

«3 

74 

208 

292 

248 
236 
219 
219 
196 

188 
181 
164 
103 
126 

114 
103 
65 
65 
74 

'     83 
83 
74 
74 
93 

108 
114 
103 
83 
58 

62 

83 

292 

208 

292 

315 
365 
470 
645 
525 

442 
416 
415 
415 
365 
316 

315 
292 
270 
270 
270 

270 
227 
171 
154 
154 

154 
227 
279 
340 
248 

208 
227 
227 
227 
248 

292 
315 
365 
315 
340 

816 
292 
292 
315 
340 
270 

248 
248 
248 
248 
227 

227 
227 
292 
365 
415 

365 
365 
315 
315 
340 

340 
340 
270 
292 
315 

227 
154 
154 
126 
103 

103 
103 
103 
126 
154 

140 
126 
126 
126 
111 

93 
83 
74 
65 
65 

65 
65 
62 
58 
58 

58 
50 
41 
41 
46 

46 
46 
41 
37 
33 

29 
26 
26 
26 
33 
66 

67 
49 
41 
62 
62 

26 
26 
26 
30 
33 

37 
41 
52 
52 
43 

33 
26 
31 
36 
41 

38 
35 
32 
29 
26 

26 
26 
26 
26 
26 

26 

2 

26 

3 

26 

4 

26 

5 

26 

6 

26 

7 

26 

8 

26 

9 

26 

10 

26 

11 

26 

12 

26 

13 

26 

14 

26 

15 

26 

16 

26 

17 

28 
26 

18 

19 

26 

20 

26 

21 

26 

22 

26 

23 

26 

24 

is 

18 

20 
20 
25 
33 
48 
52 

26 

25 

26 

26 

26 

27 

26 

28 

26 

29 

26 

30 

26 

31 

20 

NoTB.—Discharge  determined  from  a  well-defined  rating  curve.    Discharge  estimated  for  days  for  which 
gage  heights  are  nuasing. 
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Monthly  discharge  of  South  Fork  of  South  PlatU  River  at  Lake  Oeorge,  Colo.,  for  ms. 


Month. 


Dinhaise  in  fleoood-fBet. 


Iwft^rlfimTn  ■    l^^nilm^m, 


Run-off 
(total  in 


AODO- 

ncy. 


May  24-31.. 

June 

July 

August 

September.. 

October 

November. . 
December.. 


53 
816 
645 
866 
415 
140 
57 
26 


15 


164 
KB 
26 
26 
26 


28.9 

153 

228 

265 

245 
62.9 
35.8 
26.0 


The  period . 


450 
0,040 
18,700 
16,300 
14,600 
3,870 
2,130 
1,600 


61,700 


SOUTH  PLATTE   RIVER  AT   SOUTH   PLATTE,   CX>LO. 

Location.— In  sec.  25,  T.  7  S.,  R.  70  W.,  in  Pike  National  Forest,  three-quarl^B  of  a 
mile  east  of  South  Platte,  about  300  feet  below  junction  of  North  and  South  forks. 
No  tributary  enters  between  forks  and  station  or  for  several  miles  below. 

Becords  available.— March  28,  1902,  to  December  31,  1913.  Records  at  Platte 
Canyon  and  at  Deansbury,  a  few  miles  below,  extend  back  to  1887,  with  the 
exception  of  the  years  1893  and  1894.  The  earlier  records,  1887-1892,  were  taken 
by  the  State  engineer,  and  records  from  1895  to  1898  were  taken  under  directkm 
of  the  Denver  Power  &  Irrigation  Co. 

Drainage  area. — 2,610  square  miles  (measured  from  Hayden  atlas). 

Oage. — An  automatic  recording  gage  installed  by  the  State  engineer  March  14, 1910. 
From  March  28,  1902,  to  May  7,  1905,  the  gage  was  at  the  highway  bridge.  On 
the  latter  date  it  was  moved  to  its  present  site,  150  feet  below.  It  is  probable 
that  the  new  gage  read  to  a  somewhat  different  datum.  The  recording  gage  is 
referred  to  datum  of  gage  established  in  1905. 

Control. — Practically  permanent  during  1913. 

Discharge  meaaurements. — Made  from  car  and  cable  during  high  water  and  by 
wading  at  low  stages. 

Winter  flow. — Ice  causes  backwater  during  a  portion  of  the  winter  months  and 
measurements  are  made  to  determine  the  flow. 

Regulation. — ^The  flow  is  controlled  to  a  certain  extent  by  the  Cheesman  reservoir, 
which  is  situated  on  the  South  Fork  about  20  miles  above  forks  and  has  a  capacity 
of  approximately  80,000  acre-feet.  ' 

Diveraiona. — No  water  is  diverted  between  this  station  and  that  on  the  North  Fork 
at  South  Platte.  Between  the  station  on  the  South  Fork  near  Lake  George  and 
South  Platte  the  Cheesman  reservoir  has  a  court  decree  for  80,000  acre-feet  for 
municipal  purposes.  This  water  all  passes  the  gaging  station,  as  it  is  diverted 
from  the  South  Platte  farther  downstream.  There  are  decrees  for  diversionfl  of 
1,400  second-feet  from  intervening  tributaries  and  a  reservoir  decree  ior  46,000 
acre-feet. 

Accuracy. — Conditions  are  favorable  for  accurate  results  and  the  estimates  are  con- 
sidered reliable. 

Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer. 

IHscharge  measurements  of  South  Platte  River  at  South  Platte,  Colo.,  in  191S. 


Date. 

HTdrographer. 

hel^t. 

Dis- 
charge. 

Date. 

HydnsreplMr. 

hedS^ 

D^ 
charji. 

Apr.    1 
llAy  15 

R.H.  netcher 

Raymond  Richards 

R.H.  Fletcher 

FeeL 
2.00 
2.84 
3.67 
2.68 

540 
825 
454 

Sept.  20 
Dec.    5 

Robert  FoUaosbee 

R.H.  Pletdier 

FeeL 
2.40 
2.«3 
2.2 

5«wA 
SO 
SO 

June  16 

do 

w 

Aug.    8 

do 
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ikdly  gage  height,  in  feet,  ofSotUh  PUUU  River  at  South  PlaUe,  Colo.,  for  191S. 
[Miss  A.  VennlUiDny  observer.] 


Day. 

Jan. 

Feb. 

Apr. 

May. 

June. 

Joly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.00 
2.06 
1.90 
1.70 
1.80 

1.85 
1.85 
1.80 
1.65 

i.eo 

1.70 
1.75 
1.90 
2.26 
3.10 

3.30 
3.36 
3.16 
3.06 
3.10 

3.40 
3.20 
3.10 
2.80 
2.80 

2.76 
2.76 
2.85 
2.96 
3.05 

3.10 
3.16 
3.00 
2.86 
2.76 

2.W 
3.10 
2.06 
2.90 
2.96 

3.06 
3.10 
3.20 
3.00 
2.80 

2.80 
2.86 
2.90 
2.W 
2.86 

2.76 
2.70 
2.86 
2.96 
2.86 

3.06 
3.10 
2.96 
3.10 
3.10 
3.10 

3.10 
3.35 
3.20 
3.20 
3.10 

3.30 
3.70 
3.80 
3.90 
3.80 

4.00 
4.00 
4.10 
4.00 
3.70 

3.66 

3.40 

*'4.*i5' 
4.1 
3.96 

3.96 

3.95 

3.85 

3.7 

3.4 

3.3 
3.4 
3.6 
3.5 
3.4 

3.4 
3.3 
3.2 
3.2 
3.2 

3.2 
3.3 

2.8 
2.7 
2.7 

2.7 

2.96 

3.1 

8.6 

3.6 

3.8 
3.7 
3.9 
4.2 
4.3 

4.3 
4.2 
3.8 
3.1 
3.0 
2,95 

2.9 

2.9 

2.86 

2.8 

2.8 

2.9 

'**2.'76* 
2.66 
2.86 

2.9 
2.9 
2.85 
2.8 
2.8 

2.86 

3.4 

2.9 

3.4 

3.3 

2.26 

3.3 

3.6 

3.0 

2.96 

2.9 

2.86 

2.76 

2.6 

2.66 

2.66 

2.6 

2.65 

2.65 

2.65 

2.7 

2.66 
2.65 
2.65 
2.66 
2.7 

3.0 
3.15 
3.0 
2.96 
3.0 

3.0 
2.9 
2.76 
2.6 
2.36 

2.3 

2.3 

2.26 

2.25 

2.25 

2.25 

2.25 

2.3 

2.46 

2.45 

2.65. 

2.8 

2.96 

2.9 

2.7 

2.65 

2.56 

2.6 

2.46 

2.4 

2.36 

2.35 

8.65 

2.3 

2.1 

2.1 

2.15 

2.06 

2.05 

2.06 

2.1 
2.1 
2.1 
2.2 
2.26 

2.16 

2.1 

2.1 

1.96 

2.05 

2.16 

2.15 

2.1 

2.26 

2.36 

2.2 

2.16 
2.16 
2.06 
2.06 
2.0 

2.06 

2.06 

2.1 

2.16 

2.05 

1.96 

2.0 

2.0 

2.1 

2.16 

2.25 
2.06 
1.86 
1.75 
1.95 

1.92 

1.96 

2.0 

2.1. 

1.82 

1.78 
1.9 
1.82 
1.66 
2  4 

2 

3 

4 ! 

5 

« 

2  7 

7 

2.66 

8 

2  36 

9 

2.25 

10 

11 

12 

13 

4.50 

14 

15 

1.9 

16 

1  94 

17 

1  73 

18 

1  81 

19 

1.85 

20.... 

1  94 

21 

22 

2.0 

23 

1  82 

24 

1.80 

25 

4.3 

26 

27. .  .  . 

28 

29..  . 

30 

3.4 

31 

2.9 

NoTK.~Ioe  present  Jan.  1  to  Mar.  31  and  Dec.  6  to  31. 

Doily  discharge,  in  second  feet,  of  South  Platte  River  at  South  Platte,  Colo.,  for  1913. 


D.y. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

190 
20G 

164 
117 
140 

162 
162 
140 
106 
96 

117 
129 
164 
280 
633 

719 
741 
666 
612 
633 

762 
676 
633 
506 
506 

484 
484 
626 
660 
612 

633 
664 
690 
526 

484 

669 
633 
669 
647 
560 

612 
633 
676 
690 
606 

606 
626 
647 
569 
626 

484 
463 
626 
569 
626 

612 
633 
560 
633 
633 
633 

633 
741 
676 
676 
633 

719 
891 
934 
977 
934 

1,020 
1,020 
1,060 
1,020 
891 

827 
1,100 
1,280 
1,460 
1,380 

762 

921 

1,080 

1,060 

999 

999 

999 
966 
891 
762 

719 
762 
848 
806 
762 

762 
719 
676 
676 
676 

676 
719 
605 
463 
463 

463 
669 
633 
806 
.   848 

934 

891 

977 

1,110 

1,150 

1,160 
1,110 
934 
633 
690 
660 

647 
647 
626 
506 
506 

647 
610 
484 
442 
526 

547 
647 
626 
506 
606 

626 
762 
647 
762 
719 

280 
719 
.  848 
690 
669 

647 
626 
484 
421 
400 
400 

421 
442 
442 
442 
463 

442 
400 
442 
442 
463 

690 
656 
690 
569 
690 

690 
647 
484 
421 
319 

299 
299 

280 
280 
280 

280 
280 
299 
359 
359 

442 
606 
600 
647 
463 

400 
400 
380 
359 
339 

319 
319 
870 
299 
223 

223 
241 
206 
206 
206 

223 
223 
223 
260 
280 

241 
223 
223 

in 

206 
241 

241 
223 
280 
319 
260 

241 
241 
206 
'  206 
190 

206 
206 
223 
241 
206 

m 

190 
190 
223 
241 

280 
206 
162 
129 

m 

169 
177 
190 
223 
146 

136 

2 

164 

3 

146 

4 

108 

5 

339 

6 

396 

7 

364 

8 

314 

9 

276 

10 

250 

11 

160 

12 

160 

13 

220 

14 

146 

15 

117 

16 

117 

17 

124 

18 

128 

19 

117 

20 

05 

21 

96 

22 

96 

23 

140 

24 

140 

25 

140 

26 

162 

27 

162 

28 

117 

29 

140 

30 

140 

31 

140 

NoTK.— Discharge  computed  from  a  rating  curve  well  defined  throughout.  Discharge  estinuted  for  days 
for  which  gage  heights  arc  missing  by  comparison  with  records  of  Denver  Union  Water  Co.  at  Platte  Canyon. 
Diacharge^ring  December  estimated  urom  measurements,  temperature  records,  and  comparison  with 
records  of  Denver  Union  Water  Co. 
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Monthly  diaduxrge  of  South  PlaiU  River  at  South  PlatU,  Colo.,  for  191S. 


Month. 

Diaoharge  in  seoond-fBet. 

Run-off 
(toUlin 

acre4tot). 

Acra- 
racy. 

r 

ymiyfmu'". 

yhittnu"*. 

Mean. 

Jfiimfiry ......             -  

108 
83 
90 
397 
672 
943 
761 
544 
426 
324 
212 
171 

6.640 

Fclwuary r , , . . , . 

4,610 
5.530 
23.600 
35,200 
56.100 
46,800 
33,400 

C. 

Ifarch      

C. 

April 

762 
676 
1,450 
1,150 
848 
655 
870 
319 
3d5 

05 
463 
633 
463 
280 
280 
177 
129 

95 

A. 

mv.:::::::::::::::...: : 

A 

June r  -  - ,  -  - , 

A. 

July        

A. 

August ,,,---,..-, 

A- 

September 

25,300  :  A. 

October 

19.900 
12.600 
10.500 

A. 

Noyember     

A. 

Deoember 

r 

The  vear  

1,450 

387 

280,000 

NoTK.— Monthly  means  for  Januaiy,  February,  and  March  based  on  records  of  the  Denver  Union  Water 
Co.  at  Platte  Canyon,  decreased  1.4  per  cent  on  account  of  the  difference  in  drainage  area. 

SOUTH   PLATTE   RIVER  AT  DENVER,    COLO. 

Location. — At  the  Sixteenth  Street  viaduct  in  Denver,  500  feet  below  mouth  of 
Cherry  Creek. 

Becorda  available.— May  7,  1895,  to  November  30, 1913. 

Drainage  area. — 3,840  square  miles. 

Oage.— Automatic  recording  gage  installed  August  12,  1909,  and  moved  100  feet 
upstream  in  April,  1913.  The  original  gage  was  located  at  the  Twenty-third 
Street  viaduct.  In  July,  1895,  a  new  gage  was  installed  at  the  Fifteenth  Street 
bridge.  In  August,  1898,  an  inclined  staff  gage  was  placed  on  the  opposite  side 
of  the  river,  but  referred  to  the  same  datum.  This  gage  was  destroyed  by  hi^ 
water  in  June,  1900,  and  for  remainder  of  the  year  the  gage  installed  in  July, 
1895,  was  used.  This  gage  was  stolen  and  a  new  one  placed  between  the  Fifteenth 
and  Sixteenth  Avenue  bridges  May  15,  1901,  reading  to  same  datum.  This  gage 
also  was  stolen  and  was  replaced  on  June  10,  1903,  by  a  vertical  staff  near  the 
same  place,  and  having  the  same  datum.  The  automatic  gage  is  referred  to 
practically  the  same  datum  as  the  preceding  vertical  staff. 

Control.— Shifting. 

Discharge  measurements. — Made  from  the  Fifteenth  Street  bridge  during  high 
water  and  by  wading  at  low-water  stages. 

Winter  flow. — Seldom  affected  by  ice. 

Diversions. — Between  this  station  and  the  one  at  South  Platte  there  are  court  decreee 
for  diversions  from  South  Platte  River  of  2,226  second-feet  and  from  intervening 
tributaries  of  1,466  second-feet. 

Cooperation.— Records  since  1907  furnished  by  State  engineer;  considered  only 
approximate  for  1913.  ^ 

Discharge  measurements  of  South  Platte  River  at  Denver,  Colo,,  in  191 S. 


Data. 

Hydrogiaphei. 

Oace 

Dte. 
obaige. 

Date. 

he^ 

Di*- 
cfaazs«L 

Jan.  31 

Bangor  and  Hesmal- 
haj^h 

Feet 

aec-ft. 

130 
138 
1,185 
814 
660 
187 

Hay  24 

July    2 

25 
Oct.  2 
Nov.  11 

12 

M.E.Bung«r 

Bungor  and   Hernial- 

JlKt 

2.75 

2.W 
4.60 
S.20 
2.78 
2.70 

I7Q 

Feb.  10 

do 

Buneer  and  Bundy .... 

Bunger  and  Chrisman.! 
M.  E.  Bunger 

***4.*66* 
4.20 
3.90 
2.82 

319 

Apr.  a 

do 

T>.  L.  Bandy .x 

1,303 
7& 

^y^ 

Thos.  Grieve,  Jr 

11,  E,  Banger 

2S 
310 
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Daily  gage  height^  in  feet,  of  South  Platte  River  at  Denver  ^  Colo,  y  for  1913. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

1 

4.4 

4.4 

4.35 

4.2 

3.9 

3.85 

3.85 

3.7 

3.7 

3.7 

3.7 
3.5 
3.5 
3.6 
3.5 

3.3 

3.15 

3.1 

3.25 

3.2 

3.1 

3.0 

2.65 

2.75 

2.85 

2.7 
2.8 
3.1 
3.4 
3.5 
3.6 

3.55 

3.85 

3.5 

3.35 

3.3 

3.25 

4.1 

4.15 

4.0 

4.1 

•  4.0 
4.15 
4.5 
4.15 
3.6 

3.7 

3.7 

4.45 

4.65 

4.6 

4.95 

4.0 

3.9 

4.0 

3.9 

3,6 

3.4 

3.4 

3.35 

3.3 

3.25 
2.95 
3.10 
3.15 
3.20 

3.10 
2.95 
2.80 
2.90 
2.90 

2.7 
2.7 
2.7 
2.7 
2.7 

3.1 
3.1 
3.8 
4.4 
3.6 

3.6 
3.5 
3.8 
3.7 
4.7 

4.2 
3.6 
3.5 
3.2 
3.0 
2.6 

2.6 
2.5 
3.0 
3.0 
3.0 

2.75 

2.75 

2.8 

2.7 

3.05 

3.4 

3.3 

3.15 

3.0 

2.9 

2.85 
2.75 
3.66 
3.2 

2.8 

2.85 

3.6 

3.25 

3.25 

3.2 

3.3 

3.25 

3.2 

3.15 

3.35 

3.1 

3.16 

2.96 

3.2 

3.3 

3.1 

3.05 

3.05 

3.2 

3.2 

3.25 

3.25 

3.55 

3.35 

3.0 

2.95 

3.0 
2.9 
2.8 
2.7 
2.7 

2.6 
2.4 

2 

3.16 

3.2 

3 

4 

5 

3.35 

2.96 
3.0 

6 

3.0 

7 

3.0 

8 

3.1 
"i*2  * 

"3.' 45 
3.3 

9 

3.1 

2.9 

10 

11 

2.75 

2.7 

2.6 

12 

2.7 

13..         

U 

2.7 

15 

2.7 
2.65 

16..         

2.6 

17 

IS 

19 

2.7 

20 

2.6 

21 

2.6 

•22 

2.75 

23 

2.5 

•24 

3:2 
3.0 

2.5 
2.4 
2.4 
2.4 
2.3 

2.55 
2.8 

25 

2.5 

26 

•27..  .           

2.46 

28 

2.7 

•29 

3.2 
3.0 
2.95 

30 

2.4 

31 

Daily  discharge,  in  second-feet,  of  South  Platte  River  at  Denver,  Colo.,  for  191S. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

995 
995 
958 
845 
650 

621 
621 
538 
538 
538 

538 
438 
438 
486 
438 

350 
294 
276 
331 
312 

276 
242 
148 
170 
196 

158 
182 
276 
392 
438 
486 

462 
621 
438 
371 
350 

331 
775 
810 
710 
775 

710 
810 
1,075 
810 
486 

538 

538 

1,035 

1,202 

1,160 

1,676 
780 
705 
780 
705 

510 
404 
404 
381 
358 

337 
226 
278 
296 
316 

278 
226 
1S2 
210 
210 

158 
158 
158 
158 
158 

278 
278 
635 
1,115 
455 

510 
455 
635 
570 
1,405 

940 
455 
455 
316 
242 
510 

137 
116 
242 
242 
242 

170 
170 
182 
158 
260 

404 
358 
296 
242 
210 

196 
170 
540 
316 
182 

196 
510 
337 
337 
316 

368 
337 
316 
296 
381 
278 

296 
226 
316 
358 
278 

260 
260 
316 
316 
337 

337 
482 
381 
242 
226 

242 
210 
182 
158 
158 

137 
98 
192 
285 
225 

113 
95 
95 
95 
80 

2..      

269 

360 

3 

4 

5 

341 

280 
300 

6 

310 
310 

7 

8 

253 
'  "'285' 

*"*38i' 
330 

9 

350 

276 

10 

11 

230 
215 
190 

12 

216 

13 

14 

216 

15 

160 
146 

16 

190 

17 

18 

19 

170 

20 

170 

21 

170 

22 

190 
"*i56" 

210 

23 

170 

24 

25 

170 

26 

27 

166 

28 

215 

29 

346 
280 
266 

30 

146 

31 
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Monthly  discharge  of  South  Platte  River  at  Denver,  Colo,  y  for  191 S. 


Month. 


May 

June 

July 

August 

September 

October  (15  days)... 
November  (13  days). 
December  (7  days).. 


Discharge  hi  second-fiMt. 


Maximum.   Minimum.      Mean. 


995 
1,680 
1,400 
540 
483 
381 
360 
310 


148 
331 
158 
116 
80 
145 
145 
170 


457 
690 
407 
274 
233 
251 
225 
244 


RoiHtf 
(total  ta 

acre-feet). 


38,10} 
41,10D 
25.000 
1^»D 
13,900 
7,470 
5,800 

z,m 


SOUTH   PLATTE   RIVER  NEAR   KERSEY,    COLO. 

Location. — At  highway  bridge  in  sec.  9,  T.  5  N.,  R.  64  W.,  1}  miles  north  of  Kereey, 
2  miles  below  entrance  of  Lone  Tree  Creek,  an  intermittent  stream,  and  3  miles 
below  mouth  of  Cache  la  Poudre  River. 

BecordB  available.^April  27, 1901,  to  October  31, 1903;  March  1, 1905,  to  November 
30,  1913. 

Drainage  area. — 9,500  square  miles. 

Oage. — ^A  chain  gage  placed  in  the  fall  of  1906  in  each  of  the  two  channels  in  which 
the  river  flows.  These  gages  were  referred  to  a  datum  slightly  different  from  th^ 
of  the  original  gage,  but  have  remained  permanent  since.  The  original  gage,  a 
vertical  staff,  was  used  until  June  14,  1906,  when  the  observer  moved  it  20  feet 
south.  This  gage  was  placed  0.30  foot  too  high  and  all  readings  were  corrected 
by  that  amount  until  the  chain  gages  were  placed  in  position. 

Control. — Shifting. 

Diacharge  measurements. — ^Made  from  the  bridge  during  hig^  water  and  by 
wading  at  ordinary  stages. 

Winter  flow. — Ice  causes  slight  backwater  for  a  few  days  during  the  winter. 

Diversions. — Between  this  station  and  Denver  there  are  court  decrees  tor  diveiaaQs 
of  3,764  second-feet  from  the  South  Platte  and  17,(XX)  second-feet  from  intervening 
tributaries,  besides  numerous  flood-water  decrees. 

Accuracy. — ^Measurements  during  1913  inadequate  for  estimates  of  dischaige;  only 
base  data  available. 

Cooperation. — Records  furnished  by  State  engineer. 

Discharge  measurements  of  South  Platte  Rii>ernear  Kersey  y  Colo.,  in  191S, 


Hydrographer. 

Oage  No.  1. 

GageNaS. 

Date. 

be^t. 

Dis- 
charge. 

he^t. 

Db. 

Mar.  20 

M.  E.  Bunger 

FetL 
3.20 
3.85 
2.35 
3.10 
3.00 

476 
58 

275 
258 

Fat 
3.30 
4.00 
2.05 
3.20 
3.15 

^1h 

May    3 
June  20 

do 

863 

....do 

S 

Nov.  15 

Grieve  and  Hesmalhalch 

i» 

19 

Bunger  and  Chrisman 

JTS 
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Daily  gage  height  ^  in  feet  y  of  South  Platte  River  near  Kersey,  Colo. ,  for  191S. 

[Mrs.  J.  C.  Maisner,  observer.) 

OagelTo.  1. 


Day. 

Jan. 

Feb. 

Mar. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

1 

3.25 

3.2 

3.22 

3.25 

3.2 

4.52 
4.35 
4.55 
4.5 
4.5 

4.5 

4.5 

4.48 

4.35 

4.32 

3.75 

3.55 

3.55 

3.6 

3.5 

3.45 

3.4 

3.48 

3.5 

3.5 

3.52 
3.5 
3.52 
3.5 
3.5 
3.6 

3.55 
3.42 
3.38 
3.38 
3.3 

3.3 
3.28 
3.32 
5.45 

4.48 

3.35 
3.28 
3.32 
3.32 

3.4 

3.3 

3.3 

2.7 

2.35 

2.35 

2.3 
2.9 
2.6 
2.5 
2.6 

2.5 

2.4 

2.35 

2.45 

2.35 

2.4 

2.3 

2.3 

2.35 

2.5 

2.7 

3.2 

2.9 

2.65 

2.6 

2.4 
2.3 
2.3 
2.3 
2.35 

2.4 
2.4 
2.4 
2.4 
2.36 

2.3 

2.25 

2.25 

2.25 

2.25 

2.26 

2.2 

2.2 

2.25 

2.26 

2.25 

2.25 

2.3 

2.3 

3.0 

3.0 
2.6 
2.4 
3.1 
3.6 

3.66 

3.6 

3.4 

2.85 

2.6 

2.45 

2.3 

2.25 

2.35 

2.4 

2.3 

2.2 

2.25 

2.26 

2.25 

2.25 

2.25 

2.3 

2.3 

2.35 

2.3 

2.3 
2.4 
2.3 
2.3 
2.35 

2.36 

2.6 

2.4 

2.4 

2.4 

2.4 

2.35 

2.3 

2.25 

2.25 

2.3 

2.3 
2.3 
2.4 
2.4 
2.4 

2.4 

2.4 

2.4 

2.65 

2.65 

2.6 

2.56 

2.6 

2.9 

2.8 

3.05 

3.3 

3.5 

3.4 

3.3 

3.25 

3.2 

3.2 

3.2 

3.3 

3.6 

3.6 

3.6 

3.45 

3.4 

3.4 

3.4 

3.6 

3.76 

3.8 

3.8 

3.7 

3.6 

3.45 

3.3 

3.3 
3.3 
3.3 
3.3 
3.3 

3.4 
3.3 
3.2 
3.2 
3.15 

3.1 
3.1 
3.5 
3.1 
3.3 

3.3 
3.1 
3.1 
3.2 
3.2 
3.2 

3.2 

a 

3.3 

3 

3.3 

4 

3.3 

5 

3.4 

6 ' 

3.4 

7 

3.4 

8 

3.3 

9 

3.3 

10 

3.2 

11 

3.2 

12 

3.2 

13 

3.2 

14 

3.2 

15 

3.2 

16 

3.4 

3.48 

3.6 

3.6 

3.42 

3.4 

3.3 

3.3 

3.28 

3.3 

3.42 
3.48 
3.42 

3.2 

17 

3.16 

18 

3.1 

19 

3.15 

20 

3.16 

21 

3.16 

22 

3.1 

23 

3.1 

24 

3.1 

25 

3.1 

26 

3.1 

27 

3.15 

28 

3.15 

29 

3.15 

30 

31 

Note.— Chazmel  No.  1— River  firozen  over  Jan.  6  to  Jan.  16,  Feb.  9  and  10. 


Oage  Vo.  8. 


Day. 

Jan. 

Feb. 

Mar. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

3.32 

3.32 

3.3 

3.3 

3.3 

4.12 
4.5 

4.78 
4.68 
4.68 

4.68 

4.6 

4.6 

4.35 

4.38 

3.82 

3.5 

3.6 

3.55 

3.55 

3.55 
3.5 
3.5 
3.6 
3.58 

3.6 

3.6 

3.55 

3.5 

3.48 

3.5 

3.5 

3.42 

3.32 

3.32 

3.3 

3.35 
3.3 
3.35 
5.35 

4.48 

3.4 
3.4 
3.38 
3.42 

3.4 

3.6 

3.6 

2.35 

2.0 

2.6 

2.0 
2.75 
2.3 
2.25 
2.3 

2.25 
2.15 
2.2 
2.15 
2.1 

2.1 

2.0 

2.25 

2.3 

2.3 

2.55 
3.05 
2.6 
2.3 
2.2 

2.05 
2.0 
1.9 
1.95 
2.0 

2.1 

2.1 

2.1 

2.15 

2.05 

2.0 
2.0 
2.0 
2.25 
2.25 

2.0 
2.0 
2.0 
2.0 
2.6 

2.25 

2.5 

2.1 

2.15 

3.0 

3.1 
2.3 
2.3 
2.9 
3.4 

3.6 
3.4 
3.1 
2.8 
2.6 
2.4 

2.2 
2.3 
2.2 
2.2 
2.3 

2.25 

2.25 

2.0 

2.5 

2.5 

2.3 

2.1 

2.1 

2.15 

2.1 

2.1 

2.2 

2.15 

2.2 

2.2 

2.2 
2.50 
2.35 
2.35 
2.3 

2.2 

2.2 

2.2 

2.1 

2.15 

2.15 

2.1 
2.2 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.5 
2.55 

2.6 
2.5 
2.55 

2.85 
2.85 

3.3 

3.25 

3.4 

3.35 

3.3 

3.25 

3.15 

3.1 

3.35 

3.3 

3.55 

3.5 

3.4 

3.4 

3.4 

3.4 
3.4 
3.6 
3.7 
3.8 

3.8 
3.7 
3.5 
3.4 
3.3 

3.3 
3.2 
3.2 
3.15 
3.2 

3.35 
3.3 
3.25 
3.3 
3.2 

3.2 
3.25 
3.2 
3.2 
3.2 

3.1 

3.1 

3.1 

3.2 

3.25 

3.^ 

3.25 

3.3 

3.3 

3.35 

3.36 

6 

3.4 

3.4 

8 

3.3 

9 

3.3 

10 

3.2 

11 

3.2 

12 

3.2 

13 

3.16 

14 

3.1 

15 

3.1 

16 

3.5 

3.58 

3.6 

3.62 

3.55 

3.5 

3.45 

3.4 

3.3 

3.35 

3.4 
3.4 
3.4 

3.1 

17 

3.3 

18 

3.3 

19 

3.3 

20 

3.00 

21 

3.6 

22 

3.25 

23 

3.25 

24 

3.0 

25 

3.0 

26 

3.25 

27 

3.5 

28 

3.6 

29 

3.6 

30 

31 

NoTB.— Channel  No.  2— River  frozen  over  Jan.  6  to  16;  ice  gorged,  Feb.  9  and  H). 
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SOUTH   PLATTE  RIVER   AT  JULESBURQ,   COLO. 

LocatioxL. — At  highway  bridge  1  mile  south  of  Juleebuig,  about  sec.  33,  T.  12  N., 
R.  44  W.  No  important  tributaries  between  station  and  Colorado-Nebraska  State 
line,  1  mile  distant.  All  tributaries  for  100  miles  or  more  above  station  are 
intermittent. 

Becords  available.— April  2, 1902,  to  November  16, 1906;  May  12, 1906,  to  Novem- 
ber 28,  1913. 

Drainage  area. — 20,600  square  miles. 

Oage. — ^When  station  was  reestablished  in  1908  it  was  located  at  new  highway  bridge, 
2,000  feet  upstream  from  the  original  station.  The  datum  of  chain  gagehu 
remained  unchanged  since  1908. 

Control. — Shifting;  frequent  measurements  required. 

Discharge  measurements. — ^Made  from  pile  bridge  during  high  water  and  by 
wading  at  low-water  stages. 

Winter  flow. — Ice  causes  backwater  during  winter  months. 

Diversions. — Between  Kersey  and  Julesburg  there  are  court  decrees  for  divermone 
of  5,316  second-feet  from  the  South  Platte  and  diversions  of  1,240  second-feet  from 
intervening  tributaries,  including  Lodgepole  Creek  in  Nebraska  and  Wyoming, 
and  Crow  Creek  in  Wyoming.  There  are  also  numerous  flood-water  decree. 
Between  State  line  and  the  mouth  diversions  of  206  second-feet  from  the  South 
Platte  have  been  granted  in  Nebraska. 

Aocuraoy. — Sufficient  measurements  were  not  secured  during  1913  to  allow  estimatefl 
to  be  made,  and  only  base  data  are  available. 

Cooperation. — Records  for  1913  furnished  by  State  engineer 

Disduxrge  rruasuremenU  of  South  Platte  River  at  Julesburg ,  Colo.,  in  19  tS. 


Date. 


July  24 
Nov.  19 


Hydrographer. 

bel^L 

Dis- 
charge. 

Rahert  Follftnubw* ^ 

Feet. 

0.55 

.80 

«21 

13 

a  Diaoharge  estimated. 
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Daily  gage  height,  in  feet,  ofSoiUh  Platte  River  at  JuUthurg,  Colo.  ^  for  1913. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2.6 
2.5 
2.5 
2.2 
2.0 

1.7 
1.6 
1.6 
1.5 
1.4 

1.3 
1.26 
1.25 
1.2 
1.2 

1.1 

1.1 

1.06 

1.0 

1.0 

.9 
.0 
.9 

.8 
.8 

.8 
.   .8 
.8 
.7 
.65 
.65 

0.65 

.7 
.65 
.65 
.65 

.6 
.6 
.6 
.6 
.65 

.65 

.7 
.7 
.7 
.7 

.6 
.55 
.65 
.55 
.6 

.65 
.5 
.5 

i 

.5 
.5 
.5 
.8 
.9 

0.75 
.6 
.5 
.5 
.5 

.5 

.5 

.45 

.45 

.5 

.5 

.5 

.45 

.45 

.45 

.45 
.45 
.5 

:! 

.5 

.5 

.5 

.65 

.5 

.6 
........ 

.6 

:S 

0.55 
.50 
.60 
.60 
.60 

.60 

.6 

.6 

.6 

.6 

.6 
.6 
.65 
.55 
.5 

.5 
.6 
.5 
.6 
.65 

.55 
.6 
.65 
.65 
.6 

.6 
.6 
.6 
.55 
.55 

0.55 
.6 
.6 
.6 
.55 

.56 
.56 
.65 
.6 

0.6 
.55 
.56 

.6 
.6 
.6 
.56 
.56 

2 / 

3   

0.75 

4 

.75 

5 

l.l 

6 

.9 

7 

g 

.85 

9 

.85 

10  

11 

12 

2.3 
2.3 
2.2 
2.15 

2.05 
2.0 
2.0 
1.05 
2.0 

1.9 
2.0 
2.1 
2.3 
2.5 

2.6 
2.6 
2.7 
2.65 
2.6 

.55 
.55 
.6 
.5 

.55 
.6 
.6 

13 

14 

15 

16 

17 

.9 

18 

.8 

19 

.8 

20 





.65 

.7 
.7 
.66 
.6 

1.05 

.6 
.6 
.6 
.6 

.6 
.6 
.55 
.6 

.8 

21 

.86 

22 

.86 

23 

.86 

24 

.86 

25 

.86 

26 

.86 

27 

.86 

28 

.90 

29 

30 

31 

Note.— Gage  moved  100  feet  south  on  July  24;  referred  to  correct  datum, 
feet  high. 


Old  gage  found  to  read  0.03 


TARRY  ALL  CREEK  NEAR  JEFFERSON,  COLO. 

Liocation.— At  Robbinfl  ranch,  in  sec.  6,  T.  9  S.,  R.  74  W.,  about  10  miles  southeast 
of  Je£fer8on.    Rock  Creek  enters  half  a  mile  below  station. 

Brecords  available.— Jime  27, 1912,  to  December  4, 1913.  From  October  18, 1910,  to 
June  28,  1911,  a  station  was  maintained  within  a  quarter  of  a  mile  of  this  point, 
but  the  relation  between  the  two  gages  is  not  known. 

Drainage  area. — Not  measured. 

Oa^. — Vertical  staff. 

Control. — Practically  permanent. 

Dischargee  measurements. — Made  by  wading. 

Winter  flow. — Ice  causes  severe  backwater  during  winter  months;  records  discon- 
tinued. 

Diversions. — ^There  are  court  decrees  for  diversions  of  314  second-feet  from  Tarryall 
Creek  above  the  station  and  220  second-feet  below.  The  Tarryall  Canal  A  Reser- 
voir Co.  has  a  provisional  decree  for  storage  of  68,000  acre-feet  from  Tarryall  and 
tributaries  above  the  station  and  a  decree  for  a  supply  diversion  amounting  to 
450  second -feet.  This  diversion  has  not  yet  been  made.  The  Boreas  ditch  diverts 
a  small  amount  of  water  from  headwaters  of  Blue  River  to  Tarryall  Creek  at  its 
headwaters.  There  are  decrees  for  diversions  of  926  second-feet  from  tributaries 
entering  above  the  station. 
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AoouTAOj.— Owing  to  the  hig^  altitude  of  the  drainage  basin  (9,500  to  13,000  feet), 
alternate  melting  and  freezing  cauae  considen^le  diurnal  fluctuatioos  during  the 
high-water  period,  and  the  mean  daUy  gage  baeed  on  morning  and  evenii^ 
readings,  as  well  as  the  maximum  stage  for  the  24  hours,  maybe  somewhat  in 
error.  For  that  reason  the  estimates  can  not  be  consid^ed  better  than  good* 
Rating  curve  excellent. 

Ck>operation. — Station  maintained  in  cooperation  with  the  Tanyall  Canal  A  Beeer- 
voir  Co. 

Di$cKaTge  measturemenU  of  TarryaU  Cretk  near  Jeffenon^  Colo,,  in  191S. 


Date. 

Hjdrogrepher. 

^u 

Apr.  16 
34 

Fi>b^Tt  Follfimhf^ 

Feet, 

0.92 

.42 

.22 

.82 

8tc-ft. 

R.H.  Fletcher 

49 

35 

do 

29 

July  33 

Robert  FollM»bf« 

116 

Daily  gage  height  y  in  feet,  of  Tarryall  Creel  near  Jefferson,  Colo.,  for  191S, 
(Rose  Robbins,  observer.) 


Day. 

Apr. 

May. 

June. 

July. 

Ad«. 

Sept. 

Oct. 

Not. 

D«. 

1 

0.09 
.67 
.42 
.86 
.34 

.34 
.36 
.36 
.30 
.30 

.31 
.47 
.46 
.36 
.20 

.20 
.19 
.20 
.20 
.20 

.20 
.20 
.08 
.05 
.06 

.08 
.62 
.70 
.46 
.46 
.62 

0.66 
.68 
.78 
.60 
.62 

.52 

.66 

2.30 

2.20 

2.80 

2.60 

2.20 

1.10 

.90 

.68 

.89 

.60 

.72 

1.10 

1.10 

1.10 
1.10 
1.10 
1.15 
.96 

.75 
.67 
.50 
.39 
.28 

0.83 

.28 

.24 

.16 

-.03 

-.02 
-.14 
-.21 
-.13 
.28 

.23 

.00 

-.10 

-.12 

-.12 

-.14 
1.45 
1.20 
1.36 
1.50 

1.35 
1.65 
1.00 
1.80 
.80 

.68 
.38 
.35 
.35 
.34 
.30 

0.44 
.36 
.84 
.30 
.30 

.81 
.31 
.80 
.30 
.34 

.66 
.69 
.46 
.31 
.30 

.30 
.30 
.30 
.80 
.51 

.52 
.48 
.62 
.66 
.49 

.35 
.80 
.30 
.30 
.30 
.30 

0.80 
.30 
.30 
.30 
.30 

.80 
.45 
.85 
.96 
.76 

.65 
.71 
.46 
.45 
.39 

.34 
.30 
.30 
.30 
.30 

.30 
.30 
.30 
.30 
.30 

.30 
.30 
.30 
.30 
.30 


0.65 
.75 
.45 
.38 
.35 

.82 
.30 
.26 
.21 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.60 
.48 
.30 
.28 
.25 

.20 

a  15 

.15 

"'".is" 

.20 

.20 
.30 
.40 
.45 
.38 

.35 
.32 
.30 
.25 
.90 

.» 
.20 
.20 
.90 
.20 

.20 
.18 
.16 
.15 
.12 

.12 

aio 

2 

.M 

8 

1.06 
.86 
.76 

.09 
.49 
.36 
.46 
.45 

.36 

.37 

.66 

1.80 

1.60 

1.00 
.86 

1.10 
.80 
.69 

.96 
.80 
.68 
.40 
.29 

.31 
.30 
.64 
.65 
.68 

.« 

4 

.06 

5 

e 

7 

8 

9 

10 

11 

12 

13 

14 

Ifi 

16 

17 

18 

19 

30 

21 

22 

23..: 

24 

36 

96 

27 

38 

.20 
.20 

"'.is' 

.10 
.10 
.10 

29 

80 

81 
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DaUy  diidiarge,  in^  second-feet y  of  Tarryall  Creek  near  Jeffenoriy  Colo,  ^  for  191S. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

90 
86 
50 
43 
40 

40 
42 
42 
36 
36 

37 
57 
64 
42 
27 

zr 

26 
27 
27 
27 

27 
27 
19 
17 
17 

19 
79 
91 
55 
55 
64 

84 
73 
95 
61 
64 

64 

84 

872 

853 

475 

433 
353 
155 
122 
80 

75 
76 
94 
155 
155 

155 
155 
155 
163 
130 

99 
71 
61 
46 
34 

39 
34 
31 
24 
13 

13 

7 

4 

8 

34 

30 
14 
9 

8 
8 

7 
216 
172 
198 
225 

196 
252 
138 
279 
106 

88 
45 
42 
42 
40 
36 

53 
43 
40 
36 
36 

87 
37 
86 
36 
40 

84 
75 
64 
37 
36 

36 
36 
36 
36 
63 

64 
58 
64 
85 
60 

42 
36 
36 
36 
36 
36 

36 
86 
36 
86 
36 

86 
54 
114 
130 
99 

84 
93 
64 
64 
46 

40 
36 
36 
36 
86 

86 
36 
36 
36 
36 

36 
36 
36 
36 
36 

84 
99 
54 
45 
42 

38 
36 
82 
28 
27 

27 
27 
27 
27 
27 

27 
27 
27 
27 
27 

61 
58 

36 
34 
31 

27 
27 
27 
27 
26 
26 

24 
24 
24 
24 
27 

27 
36 
47 
54 
45 

42 
38 
36 
31 
27 

27 
27 
27 
27 
27 

27 
26 
24 
24 
21 

21 
20 
20 
20 
20 

20 

2 

30 

8 

146 
114 
99 

90 
60 
42 
64 
64 

42 
44 

84 
189 
225 

138 
114 
155 
106 
90 

130 
106 
73 
47 
35 

37 
36 
67 
84 
73 

19 

4 

17 

ft 

6 

7 - 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17  

18 

19  

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

Note. — Dtaoharge  oomputed  from  a  rating  curve  well  defined  below  315  second-feet  but  somewhat 
uncertain  above  that  poim.  Impossible  to  measure  considerable  flow  prior  to  Apr.  3  because  of  the  severe 
tflect  of  ice. 

Monthly  diacharge  of  Tarryall  Creek  near  Jefferson,  Colo,,  for  19 IS, 


Month. 


Dischaige  in  seoond-fset. 


Maximum.  Minimum.     Mean. 


Run-off 
(total  in 
acre-fset). 


Accu- 
racy. 


April  3-30. 


fay. 
June. 

July 

August 

8«;ptember. 

October 

November. 


225 
91 

475 

279 
85 

130 
99 
54 


90.5 
42.8 
150 
76.2 
46.4 
49.6 
36.6 
28.8 


The  period. 


5,030 
2,630 
8,930 
4,690 
2,850 
2,950 
2,250 
1,710 


31,000 


NORTH   FORK  OF  SOUTH  PLATTE   RIVER  AT  GRANT,   COLO. 

Location.— At  Grant  poet  office,  in  sec.  9,  T.  7  S.,  R.  74  W.,  in  the  Pike  National 

Foreet,  250  feet  above  the  mouth  of  Geneva  Creek. 
Becords  available.— July  18, 1910,  to  December  31, 1913. 
Drainage  area. — 51  square  miles  (measured  from  Forest  atlas). 
Gage. — ^Vertical  staff  whose  datum  has  remained  imchanged. 
Control. — Permanent  during  1913.    No  backwater  from  Geneva  Creek. 
Discharge  measurements. — ^Made  from  footbridge  and  by  wading. 
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Winter  flow. — Ice  causes  backwater  during  the  winter  months;  measurements  made 
to  determine  flow. 

DiveraionB. — ^There  are  court  decrees  for  diversions  of  5.5  second-feet  from  the  North 
Fork  above  the  station  and  diversions  of  24  second-feet  from  tributaries  entering 
above. 

Aocuraoy. — Owing  to  the  hig^  altitude  of  this  station,  considerable  diurnal  fluctua- 
tions at  certain  seasons  of  the  year  are  likely  to  be  caused  by  alternate  melting 
and  freezing,  and  the  mean  daily  gage  height  based  on  one  gage  reading  prior  to 
October  1,  1913,  may  be  considerably  in  error.  This  foct,  together  with  the 
scattering  gage  heights,  makes  estimates  at  this  station  only  fair  during  high-water 
period.  Beginning  October  1  the  gage  was  read  morning  and  evening  and  records 
for  the  last  part  of  the  year  are  good. 

Cooperation.— Station  maintained  in  cooperation  with  United  States  Forest  Service 
and  State  engineer. 

Discharge  meamremenU  of  North  Fork  of  South  Platte  River  at  Orant,  Colo.,  in  191S. 


Date. 

bS^ 

Dto- 
oharge. 

Date. 

HydrogR^her. 

b^& 

Dis. 

Apr.  15 
May  22 
June  17 

Robert  FoUansbee 

R.  H.Fletcher 

Feet, 
l.M 
Zll 
Z24 
1.64 

Sec.-fL 
50 
60 
85 
23 

Sept.  28 

Dec.    4 

30 

Robert  FoUansbee 

R.H.Fletcher 

Feet. 

1.60 

a  1.94 

al.82 

Set.-fl 
&96 

do 

do 

5.83 

Aug.    8 

do 

a  Discharge  relation  affected  by  ice. 
Daily  gage  height,  in  feet,  of  North  Fork  of  South  PlaUe  River  at  Grant,  Colo,,  for  IBIS. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec 

1 

2.07 

■  'i.'77* 

1.57 
1.62 

1.72 
1.89 
1.89 
1.62 
1.65 

1.66 
1.69 
1.69 
1.62 
1.60 

1.64 
1.60 
1.71 
1.62 
1.61 

1.65 
1.63 
1.62 
1.62 
1.69 

1.59 
1.67 
1.59 
1.65 
1.63 

i.n 

L71 
1.57 
1.74 
1.67 

1.60 
1.60 
1.53 
1.62 
1.70 

1.62 
1.53 
1.66 
1.60 
1.62 

1.63 
1.56 
1.56 
1.53 
1.62 

1.72 
1.78 
1.52 
1.53 
1.56 

1.64 
1.62 
1.76 
2.00 
2.12 

2L12 
1.96 
1.92 
1.88 
1.92 

L» 

2 

1.94 

8 

1.90 

107 

4 

2.12 
2112 

1.67 
1.64 

1.62 

LH 

5     

1.85 

107 

6 

14$ 

7 

2.17 
2.17 

141 

8         

1.82 
1.87 
1.87 

1.72 
1.72 

1.70 
1.70 
1.67 

'  *i.*67* 

lao 

9 

107 

10 

1.85 

2.22 
2.22 
2.17 

L« 

11 

1.T7 

12 

1.74 

13 

2.15 

1.77 

14 

1.64 

'**i.*64* 
1.64 

15 

1.95 

1.90 
1.95 

2.17 
'2.22* 

16 

1.92 
1.92 

17 

18 

1.60 

1.62 

1.69 
1.59 
1.67 
1.57 

19 

2.00 

1.92 

1.67 
1.64 

1.64 

20 

21 

1.70 

1.95 
2.05 
2.10 

2.22 

"i*i2* 

*  'i."87* 

22 

a                   :::: 

24 

1.87 
1.87 

'"iVfa 

25 

1.70 
1.60 



2.07 

26 

27     .               

2.07 

1.57 
1.61 

28 

1.70 

1.82 

1.62 
1.57 

29     . 

2.22 
"i'22 

30 

1.90 

2.07 

1.82 

31 







Note.— Ice  present  Nov.  22  to  Dec.  31. 
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DaUy  dischargey  in  aeeond-feet,  of  North  Fork  o/SotUh  Platte  River  at  OrarU,  Colo.  ^  for 

191S. 


Day. 

Apr. 

May. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

60 
45 
46 
42 
40 

85 
50 
60 
50 
40 

52 
64 
75 
65 

55 

45 
51 
64 
57 
64 

61 
63 
60 
65 
60 

80 
75 
70 
85 

85 
85 

82 
79 
75 
^   72 
72 

76 
78 
78 
80 
82 

85 
85 
78 
78 
78 

82 

85 
90 
95 
90 

85 
85 
72 
68 
65 

65 
65 
65 
65 
65 

65 

60 
65 
50 
45 

40 
50 
37 
42 
42 

42 
43 
44 
45 
46 

47 
47 
47 
47 
46 

44 

42 
42 
42 
42 

42 
40 
37 
37 
37 
36 

34 
32 
28 
24 
22 

22 
22 
22 
22 
25 

28 
28 
25 
22 
22 

23 
23 
24 
24 
22 

22 
22 
22 
21 
21 

21 
21 
21 
18 
18 
18 

18 
21 
21 
21 
21 

21 
24 
26 
26 
24 

24 
24 
20 
19 
22 

22 
22 
21 
21 
20 

20 
20 
18 
18 
18 

18 
18 
20 
22 
26 

28 
44 
44 

21 
23 

24 
20 
20 
21 
20 

22 
20 
27 
21 
21 

23 
17 
21 
21 
20 

20 
24 
20 
23 
22 

32 
27 
18 
30 
24 
21 

20 
20 
16 
21 
26 

21 
16 
24 
20 
21 

22 
18 
18 
16 
21 

28 
33 
16 
16 
18 

17 
16 
16 
16 
14 

13 
13 
12 
12 
11 

2 

3 

4 

5 ^. 

6 

7 

8 

9 

10 

11 

12 , 

13 

14 

15 

51 

40 
30 
20 
22 
24 

26 
26 
26 
26 
26 

20 
23 
26 
36 
45 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Discharge  oompfuted  from  a  rating  curve  well  defined  throughout.  Discharge  for  days  for  which 
gage  heights  are  nussing  estimated  by  comparison  with  flow  of  Geneva  Creek.  Discharge  tot  ice  periods 
computed  from  discharge  measurements  and  temperature  records. 

Monthly  discharge  of  North  Fork  of  South  Platte  River  at  Grant,  Colo.,  for  191S. 


Month. 


Discharge  in  second-foet 


IfayinHiTW.    Ifflpinrmm,        M4W". 


Run-off 
(total  hi 
acre-iset). 


Accu- 
racy. 


Anrfl  16-30.. 

May 

June 

July 

August 

September. . 

October 

November. . 
December.. 


29.2 
58.6 
77.3 
44.5 
23.2 
21.2 
23.8 
18.4 
7.06 


927 
3,600 
4,600 
2,740 
1,430 
1,260 
1,460 
1,090 

434 


The  period. 


17,500 


NORTH   FORK   OF   SOUTH   PLATTE   RIVER   AT   GASSELLS,    COLO. 

Xocation.— At  Caseells,  in  sec.  11,  T.  7  S.,  R.  74  W.,  in  Pike  National  Forest.  The 
nearest  tributary  is  a  small  stream  entering  from  the  south  a  short  distance  below. 

Hecords  available.— July  4,  1908,  to  November  30,  1913. 

Drainage  area. — 128  square  miles  (measured  from  Forest  atlas). 

Gage.— Chain  gage,  which  replaced  a  vertical  staff  reading  to  same  datum.  On  May 
23,  1913,  the  gage  was  moved  185  feet  downstream  and  set  to  read  the  same  as  at 
the  original  site.  Although  the  gage  iteelf  is  below  the  headgates  of  the  Cassell 
ditch  in  the  present  location,  the  measurements  were  all  made  above  and,  there- 
fore, the  flow  represents  that  above  the  ditch,  as  the  diversion  is  too  small  to  have 
any  appreciable  effect  on  the  gage  heights. 
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SURFACE  WATER  SUPPLY,  1913,  PART  VI. 


Control. — Permanent  at  new  site. 

Diflcharge  meaaurexnents. — Made  from  bridge. 

Winter  flow. — Ice  causes  backwater  during  winter  months. 

Diveraiona. — ^There  are  no  court  decrees  for  diversions  between  this  station  and  that 
at  Grant,  except  for  2  second-feet  from  tributaries. 

Acouraoy. — Owing  to  the  hi^  altitude  of  this  station,  consid^able  diurnal  fluctoa- 
tions  are  likely  to  be  caused  at  certain  seasons  of  the  year  by  alternate  mdtisg 
and  freezing,  and  the  mean  daily  g^ge  height  based  on  ni^t  and  mcmiing  readinf>B 
may  be  somewhat  in  error.  For  this  reason  the  estimates  can  not  be  coosidei«d 
better  than  good.    Rating  curve  excellent. 

Cooperation. — Gage  heights  furnished  by  State  engineer. 

Discharge  meamremenU  of  North  Fork  of  South  PhUU  River  at  Cas$eUsy  Colo.,  in  191S, 


Date. 

Hydrogn^httr. 

bS^t. 

Dto- 
charge. 

•  Date. 

Hydrograpber. 

hSSK. 

Db- 
chaigei 

Apr.  16 
IfiTy  24 

Robert  FoUansbee 

R.H.  Fletcher 

Feet. 
1.40 
2.01 
2.10 
1.28 

242 
285 

88 

Sept.  28 

Deo.    4 

31 

R.  H.  Fletcber 

Feft. 
1.19 
.92 
1.20 

Sre.-fL 
74 
37 

June  17 

do 

do 

9 

Aug.    8 

do 

Daily  gage  height,  in  feet,  of  North  Fork  of  South  PlatU  River  at  CagtelU,  Colo.,  for  191S. 

(Miss  Lulu  Cassell,  observer.) 


Day. 


1. 
2. 
3. 
4. 

6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19., 
20. 

21. 
22. 
23. 
24. 
25.. 

26.. 
27.. 
28.. 
29.. 


Apr. 


1.50 
1.40 
1.46 
1.39 
1.39 

1.45 
1.33 
1.40 
1.34 
1.29 

1.35, 
1.39 
1.55 
1.65 
1.75 


May. 


1.70 
1.55 
1.55 
1.70 
1.65 

1.80 
1.85 
1.80 
1.70 
1.85 

1.90 
1.90 
1.90 
1.75 
1.65 

1.70 
1.75 
1.90 
1.80 
1.80 

1.80 
1.80 
1.90 
2.00 
1.95 

2.00 
2.00 
1.95 
2.00 
2.00 
2.00 


June. 


2.00 
1.90 
1.90 
1.86 
1.80 

1.90 
1.80 
2.06 
1.05 
2.00 

2.05 
2.00 
1.85 
1.90 
1.96 

1.96 
2.05 
1.95 
2.00 
1.90 

1.95 
1.90 
1.85 
1.80 
1.80 

1.80 
1.70 
1.80 
1.80 
1.70 


July. 


1.60 
1.60 
1.55 
1.55 
1.50 

1.50 
1.49 
1.55 
1.55 
1.48 

1.38 
1.32 
1.82 
1.45 
1.48 

1.80 
1.65 
1.80 
1.90 
LOO 

L80 
L70 
L70 
L65 
LOO 

L66 
L05 
L60 
L60 


Aug. 


LOO 
L55 
L42 
L40 
L35 

L35 
L30 
L22 
L25 
L30 

L35 
L38 
L32 
L32 
L30 

L28 
L25 
L20 
L20 
L20 

L20 
L19 
L16 
L28 
L19 

L16 
L19 
L20 
L18 
L18 
L16 


Sept 


L18 
L26 
L21 
L38 
L28 

L26 
L30 
L50 
L42 
L26 

L36 
L36 
L32 
L28 
L38 

L32 
L28 
L20 
L16 
L14 

L18 
L24 
L20 
L19 
L21 

L22 
L23 
L17 
L14 
L19 


Oct- 


L38 
L26 
L36 
L22 
L19 

LIS 
L12 
LIO 
Lll 
L15 

L15 
L16 
Lie 
LOS 

La> 

L08 
.90 
.96 

.as 

L04 

LOS 
LQ2 
LQ6 
LOS 
LOB 

L06 
.99 

.as 

.98 
.92 


Note.— Qage  heights  Hay  23  to  Nov.  30  refer  to  gage  eetabliafaed  on  earlier  date. 


Not. 


a92 
.96 

L« 

,n 

.98 

.99 
LOB 
LM 
.93 
.90 

.98 
.9S 
.95 
.96 
.82 

.«J 
.9S 
.88 
.88 
.» 

.» 

.68 
.» 

.n 

.95 


.79 
.90 
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Daily  dUchargey  in  second-feet,  of  North  Fork  of  South  Platte  River  at  CaMelU,  Colo,  ^  for 

1913. 


Day. 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

80 

17 

67 

18 

75 

19 

66 

30 

66 

21 

74 

22  

59 

23 

67 

24 

60 

25 

51 

26 

61 

27 

66 

28 

88 

29 

105 

30 

125 

31 

Apr. 


May. 


115 
88 
88 
115 
106 

135 
148 
135 
115 
148 

160 
160 
160 
125 
105 

115 
125 
160 
135 
135 

135 
135 
211 
243 
227 

243 
243 
227 
243 
243 
243 


June. 


243 
211 
211 

196 
184 

211 
184 
262 
227 
243 


243 
198 
211 
227 

227 
262 
227 
243 
211 

227 
211 
198 
184 
184 

184 
160 
184 
184 
160 


July. 


139 
139 
130 
130 
120 

120 
118 
130 
130 
117 

100 
91 
91 
112 
117 

184 
150 
184 
211 
211 

184 
160 
160 
150 
139 

150 
150 
139 
139 
139 
139 


Aug. 


139 
130 
106 
108 
96 


78 
82 
88 

96 
100 
91 
91 


8«pt 


73 
83 
76 
100 
85 

83 
88 
120 
106 


97 
97 
87 
85 
100 

91 
85 
75 

n 


Oct. 


100 

84 
84 
78 
74 

70 
66 
04 
66 
70 

70 
71 
64 
59 


Nov. 


47 
50 
54 

52 
52 

53 
56 
58 
52 
45 

52 
52 
50 
50 


47 
50 
43 
43 
41 

41 
29 
37 
31 
50 

41 
43 
40 
30 
45 


Note.— Discharge  computed  from  two  well-defined  rating  cunree,  one  used  Apr.  15  to  Hay  22,  and  the 
other  May  23  to  Nov.  30. 

Monthly  discharge  of  North  Fork  of  South  PlatU  River  at  CasseUs,  Colo,,  for  191 S. 


Month. 


Discharge  in  second-fBet. 


MnyinriMni-  Minimum.     Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


April  16-^ . 

May 

June A 

July 

August 

September.. 

October 

•November.. 


125 
243 
262 
211 
139 
120 
100 


The  period. 


54 

88 
160 
91 
71 
68 
43 


74.2 

160 

212 

141 
86.5 
86.3 
63.3 
45.8 


2,210 
9,840 
12,600 
8,670 
6,320 
5,140 
3,890 
2,730 


50,400 


NORTH  FORK  OP  SOUTH  PLATTE  RIVER  AT  SOUTH  PLATTE,  CX)LO. 

Iiocation. — One-third  mile  above  South  Platte.    No  tributary  between  station  and 

mouth. 
Becords  available.— January  4,  1909,  to  September  30,  1910;  April  1  to  December 

31,  1913. 
Drainage  area. — 449  square  miles  (measured  from  Hayden  atlas). 
Oage. — Inclined  staff. 
Control. — Somewhat  shifting. 
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SURFACE   WATER  SUPPLY,  1913,  PART  VI. 


Discharge  measurements. — Made  from  car  and  cable  during  high  and  medium 
stages  and  by  wading  at  low  stages. 

Winter  flow. — Ice  causes  backwater;  dischaige  measurements  made  to  determine 
winter  flow. 

Inversions. — There  are  court  decrees  for  diversions  of  20  second-feet  from  North 
Fork  between  Cassells  and  South  Platte  and  60  second-feet  from  intervening  tribu- 
taries. There  are  also  a  number  of  small  ice  and  fish  ponds  which  divert  small 
amounts  of  water  at  various  times. 

Accuracy. — ^Mean  daily  gage  heights  based  on  one  observation  and  may  be  somewhat 
in  error;  estimates  therefore  can  not  be  considered  better  than  good. 

Cooperation. — Gage  heights  furnished  by  State  engineer. 

Discharge  measuremenU  of  North  Fork  of  South  Platte  River  at  South  Platte^  Cdo.^  in 

191S. 


Date, 

Hydrographer. 

m^i. 

Dis- 
chaige. 

Date. 

Hydrographer. 

R.H.  Fletdier 

Robert  FoUansbee 

do 

R.H.  Fletcher 

h^EH 

Dis- 
charge. 

Jan.    13 

R.  H.  Fletcher 

Ft€L 

Sec-ft. 
36 
37 
76 
275 
380 
1 

Aug.    8 
Sept.  29 
Nov.    1 
Dec  29 

FetL 
2.10 
2.25 
1.98 

«3.70 

'""t 

Feb.  25 
Apr.     1 
llay  15 

do 

.....do 

Raymond  Richards .... 

R.H.  Fletcher 

"iVm 

2.73 
3.00 

90 
€7 

June  16 

a  Discharge  relation  affected  by  ice. 

Daily  gage  height,  in  feet,  of  North  Fork  of  South  PlatU  River  at  South  PlaUe,  Coh^ 

for  191S. 

[Miss  A.  Vermillion,  obMrver.) 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.8 
1.9 
1.7 
1.5 
1.7 

1.8 
1.8 
1.7 
1.7 
1.6 

1.8 
1.8 
1.9 
2.0 
2.3 

2.3 
2.4 
2.4 
2.2 
2.4 

2.5 
2.4 
2.3 
2.0 
2.3 

2.2 
2.3 
2.6 
2.9 
2.9 

2.9 
2.9 
2.7 
2.5 
2.8 

2.9 
3.0 
2.9 
2.7 
3.0 

3.1 
3.1 
3.6 
3.0 
2.7 

2.6 
2.7 
3.0 
3.0 
2.9 

2.8 
2.9 
2.9 
3.0 
3.1 

3.2 
3.3 
3.2 
3.2 
3.3 
3.2 

3.1 
2.9 
2.9 
2.9 

2.8 

2.8 
2.9 
3.1 
3.3 
3.3 

3.5 
3.2 
3.1 
3.0 
3.1 

3.0 
3.0 
3.1 
3.1 
3.1 

3.1 
3.0 
3.0 
3.0 
2.9 

2.9 
2.8 
2.8 
2.9 
2.8 

2.7 
2.7 
2.6 
2.6 
2.5 

2.5 
2.4 
2.5 
2.5 
2.4 

2.4 
2.3 
2.2 
2.2 
2.4 

2.4 
3.1 
2.7 
3.0 

2.8 

3.0 
2.8 
3.0 
2.9 
2.6 

2.5 
2.5 
2.4 
2.4 
2.3 
2.3 

2.3 
2.3 
2.2 
2.2 
2.3 

2.2 
2.2 
2.1 
2.0 
2.2 

2.5 
2.4 
2.4 
2.4 
2.3 

2.2 
2.2 
2.3 
2.3 
2.3 

2.3 
2.2 
2.2 
2.2 
2.4 

2.3 
2.3 
2.2 
2.2 
2.2 
2.3 

2.2 
2.2 
2.3 
2.8 
2.4 

2.4 
2.3 
2.5 
2.6 
2.4 

2.3 
2.7 
2.4 
2.2 
2.4 

2.5 
2.4 
2.4 
2.3 
2.3 

2.2 
2.2 
2.2 
2.3 
2.3 

2.3 

2.3 

2.25 

2.25 

2.25 

2.5 
2.7 
2.5 
2.5 
2.3 

2.3 
2.3 
2.2 
2.2 
2.2 

2.2 

2,2 

2.2 

2.15 

2.1 

2.1 
2.1 
2.1 
2.1 
2.0 

2.2 
2.2 
2.1 
2.1 
2.1 

2.1 
2.1 
2.2 
1.8 
2.1 
2,0 

2.0 
2,0 
2.1 
2.0 
2.0 

2.1 
2.1 
2.1 
2.1 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2,0 
2.0 

2.0 
1.8 
1.6 
1.6 
2.0 

1.9 
2.0 
2.0 
2.0 
1.6 

L6 

2 

1.8 

3 

L8 

4 

5 

6 

7     

8 

5.0 

9     

5u0 

10 

5.0 

11 

4.9 

12  

4.9 

13 

4.9 

14 

4.11 

15 

4.  It 

16 

4.6 

17 

4.5 

18 

4.4 

19 

4.4 

20.... 

4.3 

21 

4.0 

22 

4.0 

23 rf 

4.0 

24 

3.9 

25  

3.8 

26  

3.7 

27 

3.7 

28  

3.7 

29 

3.7 

30 

3.7 

31 

3.7 

NOTB.— Ice  present  Jan.  1  to  Mar.  31  and  Dec.  8  to  31. 
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Daily  dMiarge,  in  aecond-feet,  of  North  Fork  of  South  PlaUe  River  at  South  PUUU 

Colo.,  for  191S. 


Day. 


Apr.   May.   June.   July.   Aug.   Sept.   Oct.   Nov.   Dec. 


1 

76 

2 

93 

3 

61 

4 

35 

5 

61 

6 

76 

7 

76 

S 

61 

9 

61 

10  

47 

11 

76 

12 

76 

13 

93 

U 

111 

15  

171 

16 

171 

17 

193 

18  

193 

19 

150 

20 

193 

21  

217 

22 

193 

23  

171 

24 

111 

25 

171 

26 

150 

27 

171 

28 

244 

29 

343 

30 

343 

31 

343 
343 
274 
217 
307 

343 
382 
343 
274 
382 

424 
424 
675 
382 
274 

244 
274 
382 
382 
343 

307 
343 
343 
382 
424 

460 
517 
469 
460 
517 
409 


424 
343 
343 
343 
307 

307 
343 
424 
617 
517 


460 
424 
382 
424 

382 
382 
424 
424 
424 

424 
382 
382 
382 
343 

343 
307 
307 
343 
307 


274 
274 
244 
244 
217 

217 
193 
217 
217 
193 

193 
171 
150 
150 


193 
424 
274 
382 
307 

382 
307 
382 
343 
244 

217 
217 
193 
193 
171 
171 


171 
171 
150 
150 

m 

150 
150 
130 
HI 
150 

217 
193 
193 
193 

in 

150 
150 
171 

in 

171 

171 
150 
150 
150 
193 

171 
171 
150 
150 
150 
171 


150 
150 
171 
171 


193 
171 
217 
244 
193 

m 

274 
193 
150 
191 

212 
186 
184 
160 
158 

136 
134 
132 
150 
148 

146 
144 
130 
125 
125 


180 
230 
188 
188 
146 

146 
146 
126 
126 
126 

126 
126 
126 
116 
107 

107 
107 
107 
107 
90 

126 
126 
107 
107 
107 

107 
107 
126 

59 
107 

90 


90 
90 
107 
90 
90 

107 
107 
107 
107 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
59 
36 
36 
90 

74 
90 
90 
90 
36 


46 
54 
54 
54 
93 

130 
130 
93 
76 


54 
54 
54 
68 


68 
54 
68 
54 

54 
54 
54 
68 

84 

84 
76 
68 
68 
68 
76 


NoTB.— Discharge  determined  as  follows:  Apr.  1  to  Sept.  14,  from  a  well-defined  curve;  Apr.  15  to  Oct.  I, 
by  indirect  method  for  shifting  channel;  Oct.  1  to  Nov.  30,  from  carve  based  on  one  measurement;  Dec 
1-31,  estimated  because  of  effect  of  ice  oo  discharge  relation. 

Monthly  discharge  of  North  Fork  of  South  PlatU  River  at  South  PlaUe,  Colo.Jor  191S. 


Month. 


Discharge  in  second-foet. 


ifftxiw^Ai"*    ifininnim^      Mean. 


Run-off 
(totolin 
acre-fBet). 


Aoou- 
racy. 


June 

July 

August 

September.. 

October 

November- 
December.. 


343 
675 
620 
424 
217 
274 
230 
107 
120 


35 
217 
307 
150 
111 
125 
59 
36 
46 


140 

378 

391 

243 

163 

170 

125 
85.9 
69.8 


The  period. 


8,330 
23,200 
23,300 
14,900 
10,000 
10,100 
7,690 
5,110 
4,290 


107,000 


GENEVA  CREEK  AT  GRANT,  COLO. 

Location. — In  the  Pike  National  Forest,  at  highway  bridge,  in  aec.  9,  T.  7  S.,  R.  74 
W.,  at  Grant  poet  office,  300  feet  above  the  mouth  of  creek. 

Beoords  available.— November  3,  1911,  to  December  31,  1913.  From  July  5, 
1908,  to  November  3,  1911,  a  station  was  maintained  at  Sullivan's  ranch,  3  miles 
above  Grant  Except  during  the  spring  run-off,  the  flow  at  the  two  points  is 
practically  the  same. 

Drainage  area. — 74  square  miles  (measured  from  Forest  atlas). 

Gage. — Vertical  staff. 
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GhaaneL — Practicftlly  permanent  during  1913. 

Diflcharge  xneasurexnenta. — ^Blade  from  bridge  during  hig^  water  and  by  wading 
at  ordinary  stages. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months;  diadiaige  meis- 
urements  made  to  determine  approximate  flow. 

DiversionB. — ^There  is  a  court  decree  for  a  diversion  of  1  second-foot  from  Geneva 
Creek  above  the  station,  and  a  temporary  reservoir  decree  for  1,480  acre-feet 
from  Geneva  and  Kerby  creeks. 

Accuracy. — Owing  to  the  hi^  altitude  of  this  station  considerable  diurnal  fluctua- 
tions are  likely  to  be  caused  at  certain  seasons  of  the  year  by  alternate  melting 
and  freezing;  and  the  mean  daUy  gage  height  based  on  morning  and  evening 
readings^  together  with  the  maximum  gage  height  for  the  24  hours,  may  be  some- 
what in  error.  For  this  reason  the  estimates  can  not  be  considered  better  than 
good. 

Ck>operation.— Gage  heights  furnished  by  the  State  engineer. 

Dikharge  measurements  of  Geneva  Creek  <U  Oranty  Colo.,  m  191S, 


Date. 

Hydrographer. 

Gage 
height 

Dis- 
charge. 

Date. 

Hydrographer. 

b^^ 

Dis- 
charge. 

Apr.  16 
Kay  22 

June  17 

Robert  Follansbee 

R.  H.  Fletcher 

Feet, 
1.15 
1.71 
1.80 
1.40 

123 
143 
62 

Dec.     4<i 
30> 

Robert  FoUansbee 

do 

R.  H.  Fletcher 

Feet. 
1.39 
L30 
L22 
.90 

4&.1 

do 

do 

1&} 

Aug.    8 

do 

Uu8 

a  Discharge  relation  affected  by  snow  and  slush  ice. 

Daily  gage  height^  in  feet,  of  Geneva  Creek  at  Grant,  Colo.,  for  191S, 
[Mrs.  M.  ICcFarland,  obserrer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec. 

1 

1.63 
1.65 
1.43 
1.41 
1.59 

1.67 
1.72 
1.80 
1.76 
L80 

1.78 
1.95 
2.10 
1.77 
L71 

1.63 
1.87 
1.87 
1.77 
1.70 

1.70 
1.78 
2.02 
1.90 
1.90 

2.10 
2.00 
1.95 
2.10 
1.95 
Z03 

1.96 
1.87 
1.87 
1.80 
1.82 

L90 
1.95 
Z03 
2.02 
2.07 

2.03 
L82 
1.92 
1.77 
1.93 

1.93 
1.93 
2.02 
1.90 
1.90 

1.93 
1.95 
1.87 
1.87 
1.83 

1.85 
1.80 
1.85 
1.80 
1.70 

1.72 
1.67 
1.67 
1.66 
1.66 

1.60 
1.60 
1.65 
1.77 
1.63 

1.67 
1.55 
1.50 
L47 
1.62 

L78 
1.78 
1.83 
1.88 
1.85 

1.85 
1.85 
1.89 
1.85 
1.80 

1.77 
1.75 
1.62 
1.58 
1.57 
1.56 

L57 
1.57 
1.53 
1.53 
1.53 

L50 
L47 
L42 
1.41 
1.50 

1.60 
1.59 
1.49 
1.45 
1.45 

1.45 
1.45 
L45 
L40 
1.43 

1.43 
1.37 
1.37 
1.38 
L33 

1.82 
1.38 
1.37 
1.37 
1.38 
L38 

L36 
L40 
1.50 
1.43 
1.47 

1.49 
1.47 
1.56 
L51 
L54 

1.54 
1.53 
1.46 
1.41 
1.52 

1.57 
1.42 
L42 
1.38 
1.32 

1.31 
1.32 
1.32 
1.38 
1.35 

L32 
1.35 
1.39 
1.39 
L38 

1.48 
L53 
L43 
1.39 
1.40 

1.37 
L25 
1.24 
L26 
1.27 

1.28 
1.25 
L33 
1.30 
L28 

1.23 
1.17 
1.20 
L24 
L25 

L22 
1.27 
L21 
1.23 
L26 

1.22 
L27 
1.18 
1.15 
L21 
1.15 

1.12 
1.11 
1.15 
L14 
1.14 

1.08 
L12 
L15 
Lll 
1.14 

1,10 
LOS 
1.08 
1.05 
L14 

L24 
1.12 
L06 
L06 
1.06 

LOO 
Lll 
LS2 
L22 
LIS 

L16 
LIS 
Lll 

Lie 
Lao 

LOS 
\,% 

L» 
L2S 
L38 

L€6 
LW 
LSI 
LflS 
L» 

LS6 

2 

a99 

3 

4 

.90 

5 

6 

7 

8 

9 

.95 

10 

11 

.96 

12 

L» 
L8S 

13 

14 

15 

LSI 

LSI 
L81 

16 

1.30 
1.24 
1.13 
1.15 
1.22 

1.23 
L30 
LIO 
1.05 
1.05 

1.15 
1.30 
1.43 
1.50 
1.62 

17...... 

18:;:;?:;:;::::;;::;;;:;::::: 

LS0 

LSD 

19 

20 

L7» 
L45 

21 

22 

L4e 
LIB 

23 

24 

L30 

25 

L30 
L45 

26 

27 

L40 

28... 

L)0 
L30 

29..... 

30 

L20 
LSD 

31 

NOTB.— Diaoharge  relation  affected  by  ice  during  December. 
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Daj. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

18 
18 
10 
14 
14 

15 
15 
10 
10 
10 

10 
22 
28 
34 
40 

40 
39 
29 
30 
37 

38 
40 
26 
22 
22 

30 
40 
00 
78 
102 

105 
109 
00 
03 
90 

113 
125 
145 
135 
145 

140 
188 
240 
138 
122 

105 
105 
105 
138 
120 

120 
140 
210 
173 
173 

240 
203 
188 
240 
188 
214 

188 
105 
105 
145 
151 

173 
188 
214 
210 
220 

214 
151 
179 
138 
182 

182 
182 
210 
173 
173 

182 
188 
105 
105 
153 

150 
145 
159 
145 
120 

125 
113 
113 
111 
109 

98 
96 
109 
13a 
106 

92 
88 

78 
73 
102 

140 
140 
153 
107 
150 

159 
159 
170 
159 
145 

138 
132 
102 
94 
92 
90 

92 
92 

84 
84 
84 

78 
73 
04 
03 
78 

98 
90 
70 
70 
70 

70 
70 
70 
01 
00 

60 
56 
56 
58 
60 

49 

68 
66 
66 
68 
68 

54 
01 

78 
60 
73 

78 
73 
88 
80 
80 

80 
84 
71 
03 
82 

92 
04 
04 
58 
49 

48 
49 
49 
68 
54 

49 
54 
00 
60 
68 

75 

84 
00 
80 
01 

50 
40 
39 
42 
43 

44 

40 
50 
40 
44 

38 
32 
35 
39 
40 

37 
43 
30 
38 
42 

37 
43 
33 
30 
36 
30 

28 
27 
30 
30 
30 

25 
28 
30 
27 
30 

20 
25 
25 
22 
30 

39 
28 
23 
25 
25 

25 
27 
37 
37 
33 

31 
33 
27 
26 
35 

22 

a 

22 

8 

19 

4 

18 

5 

20 

ft 

20 

7 

19 

8. 

18 

9 

17 

10 

17 

11 

10 

12 

10 

13 

14 

U 

12 

15 

12 

16 

14 

17 

14 

18 

10 

19 

10 

ao 

10 

21 

10 

22 

10 

23 

10 

24 

10 

25 

10 

26 

15 

27 

15 

28 

15 

29 

15 

30 

15 

31 

15 

NoTB.— DiactaarKe,  except  for  Deoember,  determined  from  a  rating  curve  that  is  well  defined  above  40 
seoond-feet  and  fairly  well  defined  below.  Discharge  for  December  estimated  from  two  discharge  measure- 
niAts  and  the  daily  gage  heights. 

Monthly  discharge  of  Geneva  Creek  at  Grant,  Colo.,  for  19  IS. 


Month. 


Discharge  in  second-feet. 


\fiMrfiiiiitn- 


Mininnun. 


Mean. 


Per 
square 
mile. 


Run-oiT. 


Depth  in 
inches  on 
drainage 


Total  in 
acre-feet. 


Accu- 
racy. 


June.. 


July. 

August 

September. 
October.... 
November.. 
Deoonber.. 


102 
240 
220 
170 
98 
92 
84 
89 
22 


14 
83 
120 
73 
49 
48 
30 
22 
12 


31.8 

162 

173 

121 
00.7 
60.2 
44.6 
28.8 
10.4 


a430 
2.06 
2.34 
1.64 
.942 
.896 
.601 
.380 
.222 


0.48 

2.30 

2.01 

1.80 

1.09 

1.00 

.69 

.43 

.26 


1,890 
9,360 
10,300 
7,440 
4,290 
3,940 
2,740 
1,710 
1,010 


The  period. 


r 


42,700 


NOTS.— Accuracy  reduced  twcause  of  probable  error  hi  mean  daily  gage  heights.    See  station  description. 
SCOTT   OOMEB   CREEK  ^    NEAR   GRANT,    COLO. 

Location.— Near  Sullivan's  ranch,  in  sec.  19,  T.  6  S.,  R.  74  W.,  in  Pike  National 
Forest,  about  5  miles  above  Grant,  one-fourth  mile  above  mouth  of  creek.  No 
tributary  enters  between  mouth  and  station. 

Becords  available. — Fragmentary  records  August  16,  1909,  to  November  28,  1913. 

I  Also  called  Eaat  Geneva  Creek. 

50971  — W8P850— 15 17 
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DrainA^  urea. — 21  square  mile0  (meamired  from  topographic  sheet). 

Oaga. — ^Vertical  staff;  moved  to  its  present  position  2}  miles  below  original  ate 
September  4,  1909.  Datum  unchanged  in  new  location,  but  has  no  detenniosd 
relatiim  to  datum  of  originsl  gage. 

CkmtxoL— Pennanent  during  1913. 

Diaeharge  measnrementa.— Made  by  wading. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months. 

DireivionB. — ^There  are  no  court  decrees  for  diversions  above  this  station  and  theieibre 
the  records  probably  represent  the  natural  run-off. 

Aocuracj. — OiHng  to  the  high  altitude  of  this  station,  considerable  diurnal  fluctva- 
tions  are  likely  to  be  caused  at  certain  seasons  of  the  year  by  alternate  melting 
and  freezing,  and  the  mean  daily  gage  hei^t  based  on  one  gage  height  may  be 
considerably  in  ^ror.  As  there  are  so  few  gage  heights,  estimates  have  been 
made  only  for  the  days  when  the  gage  was  read  and  can  be  considered  only  fair. 

Cooperation. — Station  maintained  in  cooperation  with  United  States  Forest  Service 

DiKharge  measuremenU  ofScoU  Chmer  Creek  near  GratUj  Colo.,  in  2913. 


Date. 

Hjrdragntphcr. 

be£?t. 

Dis- 
chaif.. 

Tom*  17 

R.H.  Fletcber 

J%rt. 
L28 
LOS 
1.29 

8er.^.^ 

Aug.    7 
Bept27 

do 

17 

a 

Daily  gage  height,  in  feet,  o/ScoU  Gamer  Creek  near  Orant,  Colo.,  for  291S. 


Day. 

Apr. 

May. 

Xime. 

July. 

Aug. 

Sept 

Oct, 

Not. 

1    .           

1.0 

0.8S 

2 

3 

L2 

4 « 

1.35 

5 

1.0 

0 

7 

1.25 
1.55 

8 

1.05 

LOS 

to 

9 

10 

1.35 

1.6 

1.2 

11 

0.36 

12 

1.45 

.ff 

13 : 

1.6 

14 

1.15 

15 

16 

.4 

• 

17 

1.32 

L06 

18  .             

1.25 

19 

L56 

20 

L05 
1.0 

21 

.45 

.10 

22 

1.7 

..  . 

L25 

23 

1.1 

.... 

24 



1.5 

25 



28 

27 

• 

1.25 

28           

.6 





L5 

LO 

29                          

1.0 

30 

1.35 

31,..,               .  .             

2.05 

Not*.— Ice  prennt  Nov.  28  to  D«o.  3L 
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DaUy  dMwrge,  in  9eoond-feet,  of  Scott  Oomer  Creek  near  Grant,  C6lo.,foT  1913. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

1 

16 

12 

2 

3 

23 

4 

30 

5 

16 

« 

7 

25 
42 

8 

18 

18 

16 

9 

10.                  

30 

39 

23 

11 

3.0 

12 

36 

7.2 

13 

46 

14 

21 

15 

u 

3.5 

17 

28 

18 

18 

26 

19 

42 

20 

18 
16 

21 

4.2 

8.0 

22 

64 

25 

23 

19 

2*..  .                 

3» 

25 

20 

27 

26 

28 

6.6 

39 

39 

16 

ao 

30 

31 

96 

CLEAB   CBEEK  NEAR  GOLDEN^    COLO. 

Location. — About  2  milee  above  Golden,  in  eec.  6,  T.  4  S,,  R.  70  W.,  and  a  ehort 
distance  below  the  headgate  of  the  Golden  ditch.  The  only  important  tributary 
between  the  station  and  the  mouth  is  Ralston  Creek,  which  enters  about  12  miles 
below. 

Records  available. — December  4, 1908,  to  December  31, 1909;  June  8  to  September 
24, 1911;  January  1,  1912,  to  December  31, 1913. 

Drainage  area. — Approximately  380  square  milee. 

Oage. — ^Automatic  recording  gage. 

ControL — Slightly  shifting. 

Discharge  measurements. — Made  from  car  and  cable  located  near  gage. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months. 

Diversions. — ^There  is  a  court  decree  for  a  diversion  of  53  second-feet  from  the  head- 
waters of  Fraser  River  to  the  West  Fork  of  Clear  Creek.  During  1913, 1,120  acre- 
feet  were  diverted.  Above  the  Golden  station  there  is  a  court  decree  for  a  diver- 
sion of  26  second-feet  by  the  Golden  ditch.  Below  there  are  decrees  for  diversions 
of  1,642  second-feet. 

Accuracy. — Conditions  favorable  for  accurate  results;  records  should  be  reliable. 

Cooperation. — Station  maintained  in  cooperation  with  the  Fanners'  Reservoir 
Inrigation  Co. 
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Diicharge  meoiuremenU  of  Clear  Creek  near  Oolden^  Colo.,  w  2913. 


Dftto. 

Hydrographar. 

h^!l 

Dto- 

Data. 

Hydragnphar. 

li^il 

Db. 
diazfa. 

Jam   15 

R.H.  Fletdier 

FeeL 
1.50 
1.30 
1.10 
2.42 

8ec.'ft. 

53 

47 

50 

301 

Aug.  13 
Oct:   21 
Nov.    4 
Dac  27 

R.  H.  FV^tfihiT 

Fe€L 
2.10 
1.63 
1.60 
2.82 

^•iif, 

F^b.  24 
Mar.    8 

do 

do 

do 

ThoB.  Orieva,  Jr 

R.H.Fletdier 

125 
149 

July  11 

do 

71 

Daily  gage  height,  in  feet,  of  Clear  Creek  near  Golden,  Colo,,  for  1913. 
[J<dm  Treflord,  obaerver.) 


Day. 

Mar. 

Apr. 

MiV. 

June. 

July. 

Aug. 

Sept 

OOL 

Nov. 

1 

L94 
L92 
L85 
L82 
LOO 

2.08 
2.16 
2.16 
2.16 
2.16 

2.33 
2.50 
2.62 
2.49 
2.31 

2.20 
2.28 
2.33 
2.42 
2.43 

2.34 
2.28 
2.40 
2.63 
2.78 

3.20 
3.35 
2.98 
3.05 
3.30 
3.20 

3.25 
3.15 
3.06 
2.98 
2.91 

2.97 
2.88 
2.80 
2.79 
2.85 

3.06 
2.92 
2.85 
2.80 
2.89 

2.96 
2.96 
3.20 
3.20 
3.15 

3.10 
3.00 
3.00 
2.90 
2.82 

2.75 
2.80 
3.06 
3.06 
2.81 

2.65 
2.65 
2.55 
2.50 
2.50 

2.50 
2.50 
2.50 
2.45 
2.45 

2.40 
2.35 
2.20 
2.25 
2.40 

2.55 
2.75 
2.80 
2.80 
2.65 

3.80 
2.80 
2.80 
Z96 
2.75 

2.65 
2.60 
2.50 
2.50 
2.40 
2.35 

2.30 
2.20 
2.10 
2.10 
2.15 

2.20 
2.15 
2.10 
L93 
2.00 

2.20 
2.20 
2.15 
2.10 
2.06 

2.00 
L99 
2.00 
L06 
L92 

L» 
L92 
L86 
L96 
L87 

L84 
L85 



2.10 
2.10 
2.06 
2.00 
L9g 

L06 
L80 

L66 

2 

L30 

Leo 

3 

LOO 

4 

L6S 

5 

L67 

6 

LOO 

7 

L71 

8 

LIO 
1.10 
1.10 

LIO 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
LIO 
.LIO 
LIO 

L06 

"'Lio' 

L33 
L60 
L52 
L49 
L58 

L75 
L71 
LOO 
1.52 
L58 

L52 
L57 
1.67 
L77 
L89 

L65 

9 

L60 

10 

L50 

11 

L61 

12 

1.63 

13 

LOJ 

14 

1.64 

15 

**L« 
L98 

2.00 
L97 
L94 
L90 
L85 

L88 
L88 
L84 
L85 
L85 

L70 

LTD 
L65 
L65 
L66 
L65 

L65 

"lto' 

L70 

L56 
L65 
LOO 
L40 
LOO 
L65 

1.62 

16 

L5S 

17 

L5S 

18 

L62 

19 

L60 

20 

L60 

21 

L63 

22 

LIS 

23 

L3S 

24 

26 

L41 
L58 

28 

L4S 

27 

L40 

28 

L20 

L40 

29 

LIO 

30 

L16 
L22 

L25 

31 

Note.— Ice  present  Jan.  1  to  Mar.  7  and  Deo.  1  to  31 
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Daily  discharge^  in  second-feet,  of  Clear  Creek  near  Golden,  Colo.,  for  191S, 
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Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

50 
50 
50 
50 
50 

50 
50 
53 
52 
53 

53 
52 
52 
52 
52 

52 
52 
52 
62 
52 

52 
52 
53 
52 
52 

47 
56 

65 
63 
60 
68 

74 
80 
60 
40 
56 

00 
60 
56 
53 
50 

55 

60 
65 
70 
80 

85 
120 
125 
116 
139 

184 
173 
144 
125 
139 

125 
137 
162 
190 
225 

241 
234 
213 
204 
228 

267 
316 
316 
316 
316 

380 
450 
506 
446 
372 

830 
360 
380 
416 
421 

384 
360 
408 
505 
586 

845 
960 
0B8 
742 
920 
845 

882 

810 
742 
0B8 
656 

692 
639 
606 
590 
622 

742 
662 
622 
595 
644 

686 
680 
845 
845 
810 

775 
710 
710 
650 
606 

570 
596 
742 
742 
600 

520 
520 
472 
450 
450 

450 
450 
460 
429 

429 

408 
388 
330 
349 
408 

472 
670 
595 
596 
620 

695 
696 
695 
680 
570 

520 
496 
450 
450 
406 
388 

368 
330 
294 
294 
312 

330 
312 
294 
238 
260 

330 
330 
312 
294 
277 

260 
257 
260 
244 
234 

238 
234 
216 
347 
219 

210 
213 
213 
213 
213 
213 

215 
215 
215 
220 
220 

220 
220 

'***234* 
254 

260 
250 
241 
228 
213 

222 
222 
210 
213 
213 

294 
294 
277 
260 
254 

244 
198 
194 
190 
187 

184 
180 
177 
173 
170 

170 
167 
167 
157 
157 

167 
163 
166 
170 
170 

132 
157 
144 
98 
144 
157 

157 

2 

144 

3 

144 

4 

167 

6 

162 

6 

167 

7 

178 

8 

167 

9 

144 

10 

120 

11 

149 

12 

162 

13 

149 

14 

164 

15 

149 

16 

132 

17 

132 

18 

149 

19 

144 

20 

144 

21 

152 

22 

102 

23 

89 

24 

100 

25 

12 

26 

116 

27 

96 

28 

96 

29 

144 

ao 

72 

31 

None.— Disofaarge  oompated  from  a  ratios  carve  well  defined  below  460  aeoond-feet;  above  that  point 
it  may  be  from  5  to  10  per  cent  in  error.  Duoliarge  estimated  for  days  for  which  gage  heifhti  are  min- 
ing by  comparison  with  records  of  nearby  stations,  except  for  the  period  Sept.  8  to  18,  when  rain  pre- 
vented observation  of  gage  heights. 

Monthly  discharge  of  Clear  Creek  near  Golden,  Colo.,  for  191S, 


Honth. 


Disohaige  in  second-fBet. 


ICaximum.  Ifinimnm.     Mean. 


Run-off 
(total  in 
acre-fset). 


Acco* 
racy. 


March.... 

Anril 

May 

June 

July 

August.... 
October.., 
November, 


960 
883 
680 


294 
173 


47 
40 
204 
670 
330 
210 
98 
72 


53.0 
104 
450 
692 
484 
266 
185 
136 


3,260 
6,190 
27,700 
41,200 
29,800 
16,400 
11,400 
8,090 


ST.  VKAIN   CREEK  AT  LYONS,    COLO. 

liocation. — ^Three-fourths  of  a  mile  below  Lyons,  in  sec.  17,  T.  3  N.,  R.  70  W.,  one- 
fourth  mile  below  junction  of  North  and  South  St.  Vrain  creeks,  and  just  below 
Stone  Canyon. 

BeeordB  available.— August  1,  1887,  to  October  31, 1890;  June  13, 1895,  to  October 
31, 1903;  July  1, 1904,  to  November  30, 1913. 

Drainage  area. — 209  square  miles  (measured  from  Hayden*s  atlas). 

Qage. — Inclined  staff  gage  installed  August  9,  1909,  at  practically  same  datum  as 
inclined  staff  gage  used  from  1895  to  1903.  It  is  not  known  whether  the  gage 
used  prior  to  1895  was  located  at  present  site. 
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SURFACE  WATEB  SUPPLY,  1913,  PABT  VI. 


OontroL — Character  not  known,  as  only  computed  records  are  received. 

IHachenge  xueasurexnentB. — ^Made  irom  car  and  cable. 

Winter  flow. — ^Ice  causes  backwater  during  a  portion  of  the  winter  months. 

DiTendons.— There  are  court  decrees  for  the  diversion  of  166  second4eet  from  th« 
St.  Vrain  and  tributaries  above  station.  Below  there  are  court  decrees  for  1,632 
second-feet  from  St.  Vrain  Creek  and  flood-wi^r  diversions  of  190,000  acre-feet. 

Cooperation.— Records  from  1887  to  1890  and  from  July  1  1904,  to  1913.  furnished 
by  the  State  engineer. 

Daily  gage  height,  in  feet,  o/8t,  Vrain  Creek  at  Lyon$y  Colo.,/ar  1913. 


Day. 

Apr. 

M»y. 

Jane. 

July. 

Aug. 

8<Vt. 

Oct. 

Nor. 

1                        

X7 
X7 
X7 
X7 
X65 

X7 
X8 
X8 
3.5 
3.8 

3.35 

3.35 

3.3 

3.5 

3.25 

3.05 

3.0 

3.05 

3.0 

XO 

X8 

X7 

3.0 

3.05 

3.2 

X2 

3.45 

X45 

3.45 

3.45 

3.5 

3.5 

3.5 

3.55 

3.55 

3.5 

3.5 

3.4 

3.5 

8.15 

X2S 

X6 

3.4 

3.2 

3.15 

3.3 

3.4 
3.3 
X4 
3.4 
3.35 

X3 

X2 

3.2 

3.15 

3.15 

3.1 
3.1 
3.1 
3.1 
3.0 

X06 

XO 

Xg5 

XO 

XO 

XO 

3.0 

XO 

X85 

XI 

X06 

X8 

X7 

X65 

XI 

X05 
X05 
X05 
X15 
XO 

X05 

X2 

X2 

X3 

XO 

X8 

X65 

X6 

X6 

X6 

X5 

X5 
X5 
XO 
X6 
X6 

X« 
X6 
X5 
X5 
X5 

X5 

X5 

X45 

X45 

X4 

X4 
X4 
X4 
X4 
X4 

X4 

XS5 

X35 

X35 

X4 

X3 
X3 
X3 
X3 
X2 
X3 

X3 
X3 
X4 
X4 
X6 

X5 

X5 

X75 

X6 

X4 

X4 
X4 
X3 
X2 
X2 

X3 

X15 

XI 

XI 

XI 

XI 

X05 

X05 

XI 

XI 

XI 

XI 

X05 

XO 

XO 

X8 

X3 

X25 

X3S 

X4 

X3 
X3 
X3 
X2 
XI 

XO 

X2 

X3 

X25 

X25 

X2 
X2 
X2 
X2 
XI 

XO 
XO 
1.0 
1.8 
1.8 

1.7 
1.7 
1.7 
1.7 
1.7 
L8 

L85 

2      

1.S 

3                          

L8 

4 

L7 

5                       

L7 

ft                          

1.8 

7 

L8 

8                          

L8 

0 

XI 
2.1 

XI 

X2 

X35 

X5 

X5 

X5 

XS5 

X65 

X75 

XO 

X0& 

X9 

X8 

X75 

X7 

X7 

X65 

X66 

X65 

X7 

L8 

10                       

L7 

11                             

L7 

12 

L7 

13                    

L7 

14 

L7 

15             

L7 

16      

1.7 

17                              

L65 

18 

L4 

19                              

1  7 

20                      

L6 

21                 

1  1 

22 

LS5 

23                    

L55 

24 

L55 

25                

L7 

26 

1  7 

27 

1.I 

28             

L6 

29 

LS 

30                

LS 

31 

Daily  discharge,  in  secoTid-feet,  ofSt.  Vrain  Creek  at  Lgom,  Colo.,  far  1913. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Day. 

Apr. 

May. 

Juoe. 

July. 

Am. 

1 

138 

138 
138 
138 
128 

138 
160 
160 
382 
306 

324 
324 
306 
382 
288 

382 
382 
404 
404 
382 

382 
342 
882 
254 

288 

426 
342 
270 
254 
306 

197 
184 
172 
184 
184 

210 
210 
210 
172 
238 

197 
160 
138 
128 
238 

08 
98 
118 
118 
118 

118 
118 
08 
98 
08 

98 
98 
90 
90 
82 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

98 
108 
128 
149 
184 

197 
184 
160 
149 
138 

138 
128 
128 
128 
138 

224 
210 
224 
210 
184 

160 
138 
210 
224 
270 

273 
862 
362 
862 
362 
382 

342 
306 
342 
342 
324 

306 
270 
270 
254 
254 

238 
238 
238 
238 
210 

197 
197 
234 
2S4 
184 

224 
270 
270 
306 

210 

160 
128 
118 
118 
118 
96 

81 

2 

fi 

3 

0 

4 

8! 

5... 

9 

6 

a 

7 

71 

8 

74 

9 

10 

11 

12 

13 

14 

15 

38 
38 

38 
52 
74 
98 
98 

m 
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MonUdy  discharge  of  St,  Vrain  Creek  near  Lyovu,  Colo.  ^  for  191S, 


Honth. 

Discharse  In  seoond-fMt 

Run-off 
(total  in 
acre-feet). 

Ifftytmitm. 

Mfnimum. 

H«an. 

April  9-30 

lOT 
382 
426 
306 

118 

88 
128 
210 
96 
62 

118 
246 
312 
190 

87.6 

6,150 

igv!!7!:     : :     :::::::::::::::::::::::::::. 

16,100 

Jvxk^ 

18,600 

July 

11,700 

Afignipt. ....-,   - 

6,390 

BOULDEB  CREEK  AT  OBODELL,  OOLO. 

lioeation. — At  Orodell  station,  in  sec.  27,  T.  1  N.,  R.  71  W.,  just  below  mouth  of 
Fourmile  Creek. 

BecordB  available.— March  18,  1907,  to  December  31,  1913.  From  May  14,  1895, 
to  December  20, 1909,  a  station  was  mamtained  about  1  mile  below  present  site 
chiefly  by  the  State  engineer.  The  records  at  the  two  points  are  not  directly 
comparable,  as  some  water  is  diverted  for  irrigation  between.  From  1902  to  1906 
the  records  for  lower  station  were  published  only  in  reports  of  the  State  engineer. 

Drainage  area. — 106  square  miles  (State  engineer's  report). 

Qag^e. — ^Automatic  recording  gage  owned  by  Colorado  Power  Co. 

ControL — Character  not  known,  as  only  computed  records  are  furnished. 

IHscharge  xueasurexneintB. — ^Made  from  car  and  cable. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months;  discharge  measure- 
ments made  to  determine  flow. 

IHverBionB. — ^There  are  no  diversions  from  Boulder  Creek  above  the  station,  but 
there  are  court  decrees  for  diversions  of  165  second-feet  ttom.  tributaries  entering 
above.  Below  the  station  there  are  decrees  for  diversions  of  2,871  second-feet  from 
Boulder  Creek. 

Copperation. — Station  maintained  by  the  State  engineer  in  cooperation  with  the 
Colorado  Power  Co.,  by  which  records  are  fumiahed. 

Discharge  measurements  of  Boulder  Creek  at  Orodell^  Colo,,  in  1913, 


Date. 

Hydrographer. 

Gam 
hej^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

helSSl 

Db- 
charga. 

Jan.  30 

M.  K.  Brniger 

Feet. 
2.06 
1.80 
1.88 

See.  ft. 
40 
17 
22 

May  13 

Jul/     8 
OcC  22 

U.  W,  ntmg^r 

Feet, 
2.28 
2.82 

See.  ft. 
61 

Feb.  27 
Har.  19 

do...." 

do 

do....": 

D.  1^.  Bundy 

163 
116 
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Daily  gage  height^  in  feet,  of  Boulder  Creek  at  Orodell,  Colo,,  for  191S. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

AO^ 

Sept. 

Oot. 

Nov. 

Dml 

1 

1.8 
2.1 
1.65 

1.9 

'*L76' 
1.9 
1.95 
1.96 

1.9 
1.96 
1.85 

1.9 
1.9 

"i'i" 

2.2 

2.25 

2.3 

2.25 

2.25 

2.3 

2.35 

2.25 

2.4 

2.4 

Z3 
2.2 
2.2 
2.1 
2.16 

2.25 
2.2 
2.16 

2.16 

2.16 

2.16 

2.1 

2.2 

2.26 

2.3 

2.36 

2.36 

2.3 

2.3 

2.3 

2.3 

2.25 

2.2 

2.16 
2.2 
2.25 
2.25 
2.25 

2.25 

2.3 

2.3 

2,36 

2.35 

2.46 
2.7 
2.8 
3.0 
2.85 
3.0 

3.3 

3.25 

3.26 

3.26 

3.26 

3.2 
3.05 
3.05 
3.0 
3.05 

3.16 

3.16 

3.16 

3.1 

3.0 

3.06 
2.96 
3.0 
3.06 
3.05 

3.05 

3.1 

3.15 

3.1 

3.05 

2.06 
2,96 
2.95 
2.85 
2.85 

2.8 
X76 
2.75 
X75 
2.75 

X8 
2.85 
2.8 
2.7 
2.7 

2.75 
2.55 
2.55 
2.55 
X7 

2.6 
2.65 
2.7 
2.7 
2.75 

2.85 
2.9 
2.85 
2.8 
2.8 

2.75 
2.7 
2.8 
2.65 
2.65 
2.65 

'*i*36* 

Z4 

X25 

2.25 

2.3 

2.25 

2.25 
2.16 
2.26 
2.15 
2.15 

2.35 
X05 
2.16 

*i'i5' 

2.8 

2.2 

2.25 

2.1 

XO 

2.0 

2.06 
2.2 
X16 
2.4 
2.46 

2.46 

2.4 

2.6 

2.65 

2.56 

'i*6' 

2.S 

2.06 

11 

2 

11 

3 

"%n 

2.^4 

2.2 

X2S 

2.2 

2.15 

2.0 
2.1 
2.2 
2.05 

2.0 
2.1 
2.16 

X15 
2.16 

115 

4 

11 

5 

10 

0 

105 

7 

8 

0 

LO 
2.05 

2.1 
2.05 

105 

10 

L7 

XO 

L96 

1.95 

2.1 

1.96 

'i.*9* 
2.0 
1.7 
1.75 

115 

U 

2.06 
2.0 
2.05 
X05 
2.06 

1.8 
1.95 
1.95 
2.05 
2.06 

1.95 

135 

12 

13 

13 

13 

14 

16 

126 

1« 

13 

17 

2.15 
2.15 
2.1 
2.05 

2.25 

2.16 

2.15 

2.1 

2.05 

2.26 
X16 

125 

18 

2.0 

13 

19 

2.05 
2.25 

2.25 
2.2 

2.0 

12 

20 

1.76 

1.96 

1.95 

1.95 

2.0 

1.8 

11 

21 

125 

22 

13 

23 

2.1 

2.0 
1.95 
2.05 

1.65 
1.75 
1.65 

13 

24 

13 

25 

2.06 

2.2 

2.15 

2.0 

'Los' 

L06 
L86 

125 

20 

18 

27 

1.9 
2.0 
2.0 
2.0 
2.0 

2.15 
2.05 
1.9 
1.95 
L96 

2.16 
2.16 
2.15 
2.16 

11 

28 

29 

30 

31 

Daily  discharge,  in  second-feet,  of  Boulder  Creek  at  OrodeU,  Colo.,  for  191S. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

DtL 

1 

20 
45 
12 

27 
28 
29 
30 
31 

33 
34 
36 
38 
40 

40 
36 
40 
40 
40 

20 
32 
32 
40 
40 

32 
29 
26 
20 
45 

36 
32 
40 

27 
32 
32 

27 
32 
24 
19 
14 

36 
32 
32 
45 
32 

30 
27 
36 
14 
17 

15 
14 

12 
17 
8 

"'si' 

40 
27 
32 
32 

27 
27 
87 
47 
57 

67 
64 
70 
64 
64 

70 
77 
64 
84 
84 

70 
57 
57 
45 
51 

64 
57 
51 
51 
51 

51 
51 
51 
51 
51 

51 
51 
51 
45 
57 

64 
70 
77 
77 
70 

70 
70 
70 
64 
57 

51 
57 
64 
64 
64 

64 
70 
70 

77 
77 

92 
137 
157 
214 
170 
214 

328 
308 
308 

308 
306 

287 
231 
231 
214 
281 

208 
268 
268 
248 
214 

231 
199 
214 
231 
231 

231 
248 
268 
248 
231 

199 
199 
199 

i;o 

170 

157 
147 
147 
147 
147 

157 
170 
157 
137 
137 

147 
106 
106 
108 
187 

117 
127 
137 
137 
147 

170 
184 
170 
167 
157 

147 
137 
157 
127 
127 
127 

117 
112 
107 
102 
07 

92 

-     87 
82 
77 
77 

84 
64 
64 
70 
64 

64 
51 
64 
51 
51 

77 
40 
51 
61 
51 

70 
67 
64 
45 
86 
86 

40 
57 
51 
84 
92 

92 
84 
117 
106 
106 

106 
103 
100 
70 
64 

57 
61 
51 
45 
40 

64 
51 
51 
45 
40 

64 
51 
61 
51 
51 

51 
51 
51 
51 
61 

84 
57 
64 
57 
51 

36 
45 
57 
40 
40 
40 
40 
40 
40 
64 

64 
57 
53 
40 
44 

40 
57 
51 
48 
4S 
42 

40 
38 
36 
45 

51 

51 
51 

ao 

27 
40 
45 

4D 
40 
40 
40 

39 
39 
30 
38 

38 

36 

30 
30 
30 
36 
35 
83 
32 
32 
24 

46 

2 

45 

3 

51 

4 

45 

6 

36 

6 

40 

7 

40 

8 

40 

9 

40 

10 

51 

11 

64 

12 

70 

13 

70 

14 

07 

15 

64 

16 

70 

17 

04 

18 

36 

57 

19 

57 

20 

17 

32 
32 
32 
36 
20 

24 
27 
36 
36 
36 
36 

45 

21 

64 

22 

70 

23 

71 

24 

71 

25 

61 

26 

04 

27 

41 

28 

41 

29 

40 

30 

3S 

31 

31 

Note— Discharge  for  days  for  which  gage  heights  are  missing  interpolated  except  Jan.  4-17,  19,  i 
Mar.  1  and  26,  when  the  flow  was  largely  controlled  by  the  power  plant. 
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Monthly  diacharge  o/BotUder  Creek  at  Orodell,  Colo.,  for  1913, 
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Month. 


Discharge  in  seoond-feet. 


ifn-Tfar^^ifn.   Mfaiimiun.      Mean. 


Run-off 
(total  in 
acT»>feet). 


January  (10  days) 

February 

March  (29  days).. 

p^z:::::::::: 

Jun9 

July 

August 

September 

October 

November 

December. 


46 
46 
61 
84 
214 
328 
184 
117 
117 
84 
61 
70 


12 
20 
8 
TTi 
45 
170 
108 
36 
40 
40 
24 
36 


29.8 
33.8 
26.7 
66.7 
83.4 

243 

143 
69.6 
68.0 
60.3 
38.4 
53.7 


946 
1,880 
1,540 
3,370 
6,130 
14,500 
8,790 
4,270 
4,050 
8,090 
2,280 
3,300 


SOUTH  BOULDER  GREEK  NEAR  ROLLIN8VILLE,  COLO. 

liocation.— At  highway  bridge  in  sec.  35,  T.  1  S.,  R.  73  W.,  1  mile  west  of  Rollineville 
in  Pike  National  Forest.  The  nearest  important  tributary,  Jennie  Creek,  enters  4 
miles  above. 

BecordB  available.— September  10, 1910,  to  December  31, 1913. 

Drainage  area. — ^39  square  miles  (measured  from  topographic  sheets). 

Gage. — ^Vertical  staff. 

ControL — Fairly  permanent. 

Discharge  xneaaurexnentB.— Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 

Winter  flow. — Ice  causes  backwater. 

DiveraionB. — No  court  decrees  for  diversions  above  station;  records  probably  repre- 
sent the  natural  run-off. 

Accuracy. — Owing  to  the  high  altitude  of  the  station,  considerable  diurnal  fluctuation 
is  likely  to  be  caused  at  certain  seasons  by  alternate  melting  and  freezing,  and 
the  mean  daily  gage  height  based  on  one  reading  may  be  considerably  in  error. 
For  this  reason  the  estimates  can  not  be  considered  better  than  fair. 

Cooperation. — Station  maintained  in  cooperation  with  United  States  Forest  Service. 

Discharge  meaguremerUs  of  South  Boulder  Creek  near  RollinsvUlet  Colo.,  in  191S, 


Date. 

Hydrographer. 

Oasre 
height. 

Dis- 
charge. 

May  15 

July    4 

R.H.  Fletcher 

Feet. 
1.90 
1.60 

8ec.-U. 
145 

do 

66 
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Daily  gage  height  ^  in  feet,  of  South  Boulder  Creek  near  RoUinsville,  Colo,,  for  191S. 


D.y. 

Apr. 

M^. 

Jnne. 

Jnly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

L» 

1.0 
LO 
1.7 

1.7 
1.7 

L3 

2  .                  

8 

L72 

2.45 
2.4 
2.4 

L3 

L28 

L2 

L2 

L2 

L8 

L2 



4 

5 

L4 

**L7*' 
L5 
1.46 

L4 

0 

1.87 

L4 
L5 

L3 

7 

8 

1.77 
1.03 

9 

10 

2.2 

2.4 
2.8 
2.2 

LO 

L5 
L5 

11 

1.87 
2.06 
2.07 

L4 

'"L3" 

2.7 

la 

13 

L3 
L2 
L15 

L2 

***L36* 
L26 

1.45 

L25 
L3 
LI 

14 

L25 
LS 

15 

1.88 
1.0 

15 

17 

L7 
........ 

18 

2.3 

L2 

L2 

L15 
L15 

19 

2.1 
1.0 

90 

91 

2.2 

L4 

LI 

L8 

93 

23 

2.1 
2.06 

L3 

L3 
1.8 
L3 

L« 

34 

3.1 
2.1 

2.5 
2.6 

L7 
L56 

96 

LI 

98 

LIS 

.8 

27 

1.96 
1.96 
2.0 

L3 

"iVz" 

28 

L7 

***L36' 
L36 

LI 
LI 
L06 
1.08 

L3 

29 

1.1 
1.5 

30 1 

31 

2.0 

1.25 

1 

Non.— loe  pmtnt  Not.  30  to  D«o.  31. 
Ddty  di$duargef  in  »eeond-feet,  of  South  Boulder  Creek  near  RolUmvilUt  Colo,  for  191S. 


D«y. 

Apr. 

May. 

Jmui. 

July. 

Auif. 

Sept, 

Oct 

Nor. 

1 

118 
113 
113 
122 
131 

140 
131 
122 
149 
144 

140 
176 
179 
100 
141 

145 
158 
172 
185 
146 

156 
165 
175 
185 
185 

271 
296 
205 
296 
296 
296 

283 
271 
260 
348 
248 

239 
231 
233 
214 
206 

248 
226 
206 
202 
109 

196 
198 
190 
183 
177 

170 
160 
150 
140 
134 

128 
123 
122 
130 
122 

115 

115 

85 

03 
100 

85 
85 

80 
75 
70 

57 
57 
63 

68 
74 

79 
85 

85 
85 
65 

45 
58 
71 
85 
64 

SO 
54 
SO 
45 
40 
40 

38 

37 
36 
35 
35 

85 
83 

37 
27 
27 

30 
33 
35 
27 
24 

27 
37 
27 
34 
23 

20 
20 
20 
20 
20 

20 
20 
20 
20 
17 
19 

34 
29 
35 
40 
45 

58 
71 
85 

57 
51 

45 
40 
35 

31 
31 

29 
28 
27 
29 
30 

83 
33 
35 
35 
35 

35 
85 
86 
35 
85 

35 

37 

30 
41 
43 

45 

57 
54 

51 
48 
45 
48 
51 
44 
38 

31 
27 
20 
35 
30 

35 

35 
35 
35 
35 

35 
35 

35 
34 
32 

31 

30 

3 

2!l 

8 

u 

4 

M 

5 

32 

0 

s 

7 

IS 

8 

3S 

0 

IS 

10 

IS 

11 

3S 

12 

33 

13 

n 

14 

SI 

15 

16 

10 

SI 

17 

IS 

18 

Si 

19 

34 

20 

M 

21 

24 

22 

34 

23 



M 

24 

S4 

25 

31 

26 

31 

27 

SS 

28 

110 

21 

29 

SI 

30 

SI 

81 

Note.— DiaofaarM  determined  from  two  teirly  well-defined  rating  corves  applicable  Apr.  28  to  Jont 
18  and  June  18  to  Nov.  29.    Dischaife  estimated  for  Nov.  30  and  Interpolated  for  dayi  of  no  gafe  btlfbt 
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Monthly  discharge  of  South  Boulder  Creek  near  RoUinaville,  Colo,  j  Jar  1913, 


Month. 


Bistdiarge  In  seoond-liBet. 


Ifaxinnim.   MInimnm.      Mean. 


Run-off 
(total  in 
aore-feet). 


AOCQ- 

raoy. 


Jane. 
Jnly 


Octcjber... 
November.. 


296 
283 
115 
38 
85 
57 
35 


118 
122 
40 
17 
24 
20 
20 


177 

194 
72.0 
25.5 
88.8 
88.8 
29.3 


10,900 
U,500 
4,430 
1,630 
2,310 
2,360 
1,680 


The  period. 


34,800 


SOTTTH  BOULDEB  CBEEK  AT  ELDOBADO  SFBINGS;   COLO.^ 

Location.— At  mouth  of  canyon  at  Eldorado  Spriags,  in  sec.  30,  T.  1  S.,  R.  70  W., 

3  milefl  southwest  of  Mardiall.    No  important  tributaries  within  several  miles. 
Becoxds  available.— May  15, 1895,  to  September  30, 1901;  July  1, 1904,  to  December 

13, 1913. 
Braina^  area. — ^125  square  miles  (measured  from  topographic  sheet). 
Oage. — ^Vertical  staff;  datum  unchanged. 

OontroL — Character  not  known;  only  completed  estimates  received. 
Biachar^  xneaaurexnenta. — ^Made  by  wading. 

Winter  flow. — Ice  causes  backwater  during  winter  months;  records  discontinued. 
Diveraiona. — ^There  are  court  decrees  for  diversions  of  137  second-feet  above  the 

station  and  1,658  second-feet  blow.    There  are  also  a  number  of  flood-water 

decrees. 
Cooperation. — Station  maintained  since  1904  by  State  engineer,  who  furnishes  the 

records.    Hie  records  for  1904  to  1908  were  published  only  in  reports  of  the  State 

engineer. 

IHuharge  measuremente  of  South  Boulder  Creek  at  Eldorado  Springs,  Colo,,  in  191S. 


Date. 

Hydrographer. 

helS^l 

Dis- 
charge. 

Hay  U 

M.  "R.  'Riii^flT 

Feet. 
1.75 
1.76 
1.40 

'"■t 

?S?,? 

do....T 

77.4 

T>.  T^.  Bnndy .   . ,  ,  .              

2L3 

&  Galled  South  Boulder  Creek  near  Marahall  in  1910  report. 
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DaUy  gage  height,  in  feet,  of  South  Boulder  Creek  at  Eldorado  Springs,  Colo.,  for  191S. 

(B.  B.  CSMMbro,  dbtenrer.) 


Day. 

Apr. 

May. 

Jane. 

Jnly. 

An*. 

Sept 

Oct 

Not. 

Dec 

1 

1.6 
1.5 
1.8 
1.3 
L8 

1.4 

1.4 

1.8 

1.25 

1.2 

1.4 
1.4 
1.5 
1.8 
1.7 

1.7 

1.75 

1.7 

1.7 

1.8 

1.8 
1.85 
1.8 
1.76 
1.7 

1.7 

1.76 

1.8 

1.9 

1.0 

2.0 

2.0 

1.05 

1.0 

1.7 

1.4 

1.3 

1.0 

1.76 

1.3 

1.6 
1.7 
1.0 
1.8 
1.65 

1.5 
1.7 
1.6 
1.7 
2.05 

1.0 
1.0 
2.0 
2.1 
2.16 

2.25 

2.4 

2.4 

2.5 

2.5 

2.45 

2.46 

2.4 

2.4 

2.4 

2.3 

2.3 

2.2 

2.2 

2.25 

2.3 

2.4 

2.35 

2.25 

2.1 

2.15 

2.16 

2.16 

2.2 

2.2 

2.2 

2.2 

2.15 

2.15 

2.15 

2.06 

2.0 
2.0 
2.0 
2.0 
1.0 

1.0 

1.85 

1.8 

1.8 

1.8 

1.8 

1.75 

L76 

1.7 

1.7 

1.7 
1.6 
1.6 
1.6 
1.7 

1.7 
1.8 
1.8 
1.7 
1.7 

1.8 
1.7 
1.8 
1.8 
1.7 

1.7 
1.7 
1.6 
1.6 
1.5 
1.6 

1.4 

1.4 

1.4 

1.45 

1.5 

1.5 

1.4 

1.35 

1.3 

1.4 

1.4 

1.4 

1.35 

1.35 

1.3 

1.3 
1.8 
1.3 
1.3 
1.25 

1.25 

1.26 

1.2 

1.2 

1.25 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

1.3 

1.2 

1.36 

1.25 

1.26 

1.2 
1.2 
1.5 
1.7 
1.6 

1.6 
1.4 
1.3 
1.4 
1.46 

1.45 

1.6 

1.4 

1.4 

1.4 

1.36 

1.3 

1.36 

1.4 

1.4 

1.4 

1.4 
1.35 
1.4 
1.4 

L6 
1.6 
1.5 
1.6 
1.55 

1.5 

1.4 

1.45 

L5 

1.4 

1.36 
1.5 
1.5 
1.5 
1.45 

1.4 
1.4 
1.4 
1.4 
1.45 

1.45 

1.5 

1.25 

1.3 

1.0 

.00 
.70 
.80 
.00 
.00 
.00 

O.00 
.85 
.00 
.86 
.85 

.80 
.05 
.00 
1.15 
.80 

.70 
.86 
.80 
.70 
.06 

.06 
.80 
.80 
.80 
.80 

.85 
1.0 

.00 
1.2 
1.3 

1.3 

1.25 

1.3 
.70 
.80 

Ol80 

2 

.80 

8 

.80 

4 

.80 

5 

.80 

t 

.9 

7 i 

.61 

8 

.81 

9 

.60 

10 

.05 

u 

1.4 

la 

L4 

13 

1.4 

14 •. 

15 

W 

17 

18 

19 

ao 

21 

22 

23 

24 

25 

28 

27 

28 

29 

80 

81 

Daily  discharge,  in  second-feet,  of  South  Boulder  Creek  at  Eldorado  Springs,  Colo.,  for  1913. 


Day. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

43 
43 
26 
25 
25 

33 
33 
26 
22 
10 

83 
38 
43 
56 

00 

00 
77 
60 
60 
85 

85 
05 
85 
77 
60 

60 

77 
85 
105 
105 

126 
126 
116 
106 
00 

83 
25 
56 

77 
25 

55 
00 
105 

85 
40 

43 
60 
55 
60 
140 

105 
105 
127 
152 
166 

193 
237 
237 
270 
270 
254 

264 
237 
237 
237 
207 

207 
170 
170 
103 
207 

237 
222 
103 
162 
166 

166 
166 
170 
170 
170 

170 
166 
166 
166 
140 

125 
125 
126 
126 
105 

106 
06 
85 
85 
85 

85 

77 
77 
00 
60 

60 
55 
55 
66 

60 

60 
85 
85 
60 
00 

85 
60 
85 
85 
60 

60 
60 
55 
55 
43 
43 

33 
S3 
33 
88 
43 

43 
33 

20 
25 
38 

33 

33 
20 
20 
26 

25 
25 
25 
26 
22 

22 
22 

10 
10 
22 

10 
10 
10 
19 
10 
10 

25 
10 
20 
22 
22 

10 
10 
43 
00 
55 

43 
33 
25 
33 
38 

38 
43 
33 
33 
33 

28 
25 
20 
33 
33 

33 
33 
28 
33 
33 

55 
55 

43 
66 

49 

43 
33 
38 

43 
33 

20 
43 
43 
43 
38 

33 
33 
33 
33 
38 

38 

43 
22 
25 
0.0 

1.0 
1.5 
3.0 
5.0 
5.0 
5.0 

5.0 
4.0 
5.0 
4.0 
4.0 

3.0 
7.0 
5.0 
16.0 
3.0 

1.5 
4.0 
8.0 
1.5 
7.0 

7.0 
3.0 
3.0 
3.0 
3.0 

4.0 
0.0 
5.0 

10 

26 

25 

22 

25 
1.5 
3.0 

3.0 

2 

3.0 

8 

3.0 

4 

3.0 

6 

3.0 

6 

1.5 

7 

LO 

8 

LO 

9 

LO 

10 

&.# 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

96 

27 

28 

20 

80 

81 
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Monthly  diacharge  of  South  Boulder  Creek  at  Eldorado  Springs,  Colo.,  for  191S. 


Month. 


Diacharge  in  seoond-lset. 


Mit«^'H"'w    Minimum.     Mean. 


Run-off 
(total  in 
acre4Bet). 


Ago 

June. 
July. 
August 


September. 
Octob 


ober. 
November. .... 
December  1-10. 


105 
370 
364 
106 

43 

60 

66 

35 
6.0 


10 

35 
105 

43 

10 

19 
1.0 
1.6 
1.0 


68.3 
116 
180 
73.3 
36.8 
83.8 
31.3 
7.68 
3.45 


3,460 
7,130 
10,700 
4,440 
1,650 
1,050 
1,030 
457 
48.6 


The  period. 


31,800 


CACHE  LA  POUDRE  RIVER  AT  MOUTH  OF  CANYON,  NEAR  FORT  COLLINS, 

COLO. 

Location.— In  eec.  15,  T.  8  N.,  R.  70  W.,  3  miles  below  intake  of  Fort  Collina  water- 
works, and  12  mOes  above  Fort  Collins,  half  a  mile  above  mouth  of  Lewstone 
Creek. 

BeoordB  available.—- March  15,  1884,  to  October  15,  1901;  February  3,  1910,  to 
November  26, 1913. 

Drainage  area. — 1,060  square  miles. 

QtLge, — An  automatic  recording  gage  installed  November  30,  1909.  No  information 
available  concerning  gage  used  from  1884  to  1901. 

Ck>ntroL — Character  not  known;  only  completed  records  furnished. 

Discharge  meaaurenienta. — ^Made  from  car  and  cable. 

Winter  flow. — Ice  causes  backwater  during  winter  months  and  measurements  are 
made  to  determine  flow. 

Diversions. — ^There  is  a  court  decree  for  a  diversion  of  57  second-feet  from  Cache  la 
Poudre  River  above  station  and  decrees  for  diversions  of  526  second-feet  from  tribu- 
taries entering  above,  including  Wyoming  diversions.  Below  station  there  are 
decrees  for  diversions  of  3,105  second-feet  from  the  river.  In  addition  there  are 
a  number  of  decrees  for  flood-water  diversions.  There  are  also  decrees  for  diver- 
sions of  688  second-feet  from  Laramie  River  and  121  second-feet  from  headwaters 
of  North  Platte  River  to  headwaters  of  Cache  la  Poudre  through  Chambers  Lake. 
During  1913  a  total  of  15,220  acre-feet  were  diverted  from  the  Laramie  and  3,750 
acre-feet  from  the  North  Platte.  From  North  Fork  of  Grand  River  there  are 
decrees  for  a  diversion  of  525  second  feet  to  headwaters  of  Cache  la  Poudre  River. 
During  1913, 12,200  acre-feet  were  diverted. 

Cooperation. — From  1884  to  1901  the  records  were  collected  by  Prof.  L.  G.  Carpenter, 
of  the  Colorado  State  Agricultural  College.  Since  1910  records  have  been  fur- 
nidied  by  the  State  engineer,  by  whom  the  station  is  maintained. 

Discharge  measurements  of  Cache  la  Povdre  River  at  mouth  of  canyon^  near  Fort  Collins, 

Colo,,  in  191S, 


Dftte. 

Hydrographflr. 

hei^t. 

charge. 

Date. 

Hydrographer. 

h^St. 

Db- 
chazge. 

Jan    29 

K.  F.  I«ninpr 

Feet, 
1.60 
1.45 
1.06 
2.72 

See.  ft, 
38 
M 
57 
940 

June  12 
July  11 
Oct.   13 

M.F.  Bongw... ....... 

FM. 
8.20 
2.24 
L48 

"t% 

Feb.  20 

do 

do 

do 

....do....T 

D.  L,  Bnndy 

006 
206 

Ukj   12 
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Daily  gage  height,  in  feet,  of  Cache  la  Poudre  River  at  nwuih  of  osT^fon^iiaar  Fad  CbflMi, 

C6lo.Jorl91S. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Not. 

1 

L4 
L4 
L85 
L3 
L45 

L8 
L8 
L9 
L96 
8.06 

2.85 
8.8 
8.78 
2.85 
2.4 

2.8 
2.8 
2.4 
2.65 
2.8 

2.8 

2.85 

2.85 

2.06 
8.1 

8.45 
3.85 
8.8 
8.8 
8.85 
3.78 

8.8 
3.35 
8.25 
8.25 
8.2 

8.06 
2.9 
2.9 
2.96 
2.96 

3.35 
3.15 
2.96 
2.8 
2.8 

X9 
2.8 
2.86 
2.9 
2.88 

2.8 
2.8 
2.7 
2.85 
X76 

X85 
2.76 
2.8 
2.8 
2L4 

2.3 

8.2 
2.2 
2.2 
2.2 

2.2 

2.1 

2.05 

2.05 

2.15 

2.25 

2.1 

2.0 

2.0 

2.1 

X15 
2.15 
2.2 
2.4 
2.15 

2.05 
L96 
2.15 
2.35 
2L2 

2.1 

XO 

L9 

L85 

L78 

L7 

L7 
L7 
L7S 
L8 
L86 

L9 
L85 
L86 
L8 
L8 

L75 
L85 
L9 
L95 
L9 

L75 
L45 
L45 
L4 
L25 

L85 
L35 
L36 
L35 
L26 

L4 
L35 
L35 
L8 
L5 
L56 

L55 
L55 
L6 
L45 
L45 

L5 
L4 
LOS 
L85 
L7S 

L7 
Le5 
L5 
L5 
L4 

LS 
L3S 
LS 
L5 
L45 

L45 
L45 
L2 
LI 
LI 

LI 
L15 
L35 
L3S 
L8 

LS 
L35 
LS 
L6 
L6 

L55 
L48 
LS 

it 

LS 
LS 
LS 
LS 
LS 

LS 
L4 
LS 
L3 
L45 

LS 
LS 
L4 
L4 
L4 

LS 
L45 
LS 
LJ 
LS 
LJ 

LS 

2 

M 

8 

LS 

4 

LS 

6 

IS 

« 

L4 

7 

U 

8 

LOB 

9 

LI 

10 

LS 

11 

LIS 

12 

L06 
LI 
1.25 
L3 

L8 
L25 
1.25 
L25 
L2 

1.35 

L25 

LS 

LI 

LI 

LI 

LI 

L25 

L35 

L35 

LS 

18 

LO 

14 

LO 

15 

L« 

18 

LO 

17 

LO 

18 

LO 

19 

LO 

20 

LOS 

21 

.96 

22 

.8i 

23 

.a 

24 

.» 

25 

LA 

28 

LI 

27 

28 

29 

80 

31 

Daily  discharge,  in  second-feet,  of  Cache  la  Poudre  River  at  mouth  of  canyon,  near  Fcrt  Ccl- 

lins,Colo.,forl91S. 


Day. 


Apr. 


May. 


Jima. 


July. 


Aug. 


SepL 


Oct 


Not. 


Mi 
14S 
Iti 
145 

m 

ISO 

m 

9 
10 

1« 

70 
71 
70 

70 
70 
70 
70 

10 

0 

s» 

JO 

so 

10 
10 


1.. 

2.. 
8.. 
4.. 
5.. 

8. 

7.. 
8.. 
9., 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

18.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

38.. 
27.. 
28.. 
29.. 
80.. 
81.. 


80 
90 
130 
145 

145 
130 
130 
130 
115 
182 
130 
145 
90 
90 

90 
90 
130 
183 
183 


180 
180 
182 
145 
198 

255 
350 
400 
430 
490 

806 


945 
730 

880 
860 
730 
945 
900 

810 
806 
855 

1,245 
1,415 

1,856 
3,130 
2,060 
3,060 
3,130 
3,270 


2,080 
1,725 
1,508 

i;535 

1,358 
1,1«) 
1,190 
1,245 
1,245 

1,725 
1,475 
1,345 
1,090 
1,090 

1,190 
1,000 
1,148 
1,190 
1,140 

1,090 

1,090 

990 

946 

1,040 

945 

1,040 

1,000 

900 

730 


590 
500 
590 

590 


490 
555 


820 
460 


555 
555 
590 
730 
555 

490 
430 
565 

806 


480 
400 
875 
335 
300 


300 
300 

835 
145 
875 

400 
375 
375 
350 
350 

385 
375 
400 
430 
400 

325 
198 
198 
180 
130 

183 
183 
130 
182 
180 

180 
182 
182 
256 

315 


235 
235 
255 
198 
198 

215 
180 
430 
375 
825 
300 
378 
315 
215 
180 

130 
182 
215 
215 
196 

198 
198 
115 
90 
90 

90 
103 
163 
168 
145 


IS 
1«Z 
215 
255 
355 

3S 
IS 
IflS 
IS 
162 

IS 
315 
315 
315 
315 

315 
IS 
IS 
145 
IS 
315 
IS 
IS 
IS 
IS 

IS 

^2 
IS 
IS 
115 
115 
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Monthly  discharge  of  Cache  la  Poudre  River  at  mouth  of  canyon,  near  Fort  Collins,  Colo.^ 

for  191S, 


Month. 


Discharge  in  seoond-feet. 


Maxinnim.  Minimum.      Mean, 


Run-off 
(total  in 
acre-fleet). 


April  12-30 

py 

June 

July 

August 

September 

October 

November  1-26.. 


The  period. 


162 
2,270 
2,060 
730 
430 
430 
256 
196 


80 
145 
730 

aoo 

130 
90 

U5 
40 


123 
920 
1,230 
528 
265 
204 
184 
99.6 


4,640 
56,600 
73,200 
32,500 
16,300 
12,100 
11,300 

5,140 


212,000 


LOUP  RIVEB  AT   OOLUMBUS,   NEBB. 

liocation.— At  railroad  bridge  in  sec.  23,  T.  17  N.,  R.  1  W.,  at  Columbus.  No  tribu- 
taries between  station  and  mouth  of  the  river,  3  miles  below. 

BecordB  available.— October  13, 1894,  to  December  31, 1913. 

Drainage  area. — 13,500  square  miles. 

Oage. — ^Vertical  staff  gage  established  at  Union  Pacific  Railway  bridge  November  23, 
1913.  The  original  gage  was  a  vertical  staff  situated  a  short  distance  above  railroad 
bridge  and  was  used  from  October  13,  1894,  to  June  24,  1904.  On  that  date  a 
chain  gage  was  established  on  highway  bridge,  1^  miles  downstream.  The  chain 
gage  was  set  to  read  the  same  as  original  staff  gage,  but  owing  to  the  slope  of  the 
river  the  datum  of  the  chain  gage  was  8.56  feet  lower.  The  chain  gage  was  used 
until  November  21, 1913. 

ControL — Extremely  shifting. 

I>iaeharge  xneasuremeintB. — ^Made  from  highway  bridge  and  later  from  railroad 
bridge. 

Winter  flow. — Ice  causes  backwater  during  winter  months;  observations  discon- 
tinued. 

DiveraionB. — Prior  to  September  1,  1912,  there  were  approved  diversions  of  1,764 
second-feet  for  irrigation  and  4,700  second-feet  for  power  from  Loup  River  above 
station.  There  were  also  approved  diversions  of  2,046  second-feet  for  irrigation 
and  3,130  second-feet  for  power  from  tributaries  entering  above. 

Aoeoracy. — ^Though  the  channel  is  extremely  shifting,  sufficient  measurements  have 
been  made  to  insure  fair  estimates  of  dischaige. 

Cooperation. — Field  data  for  1913  furnished  by  the  State  engineer. 

Discharge  measurements  of  Loup  River  near  Columbus,  Nehr,,  in  19tS. 


Date. 

Hydrographer. 

he^\ 

Dis- 
charge. 

Date. 

Hydrogmpber. 

h^t 

Dis- 
chaige. 

Mar.  19 

Apr.    6 

13 

D.P.Weeks,jr 

do 

do 

Fed. 

4.70 
4.65 
4.60 
4.50 
4.45 
4.40 
4.60 
4.60 
4.50 
4.50 
4.80 
4.50 
4.55 
4.85 
4.10 

.1       ft. 
20 
20 
00 
90 
60 
20 
30 
70 
00 
00 
70 
80 
80 
.,,J50 
1,640 

July  28 

Aug.    5 

12 

20 

27 

Sept.   3 

9 

18 

28 

Oct.     4 

Nov.    9 

23 

29 

Dec.  12 

D.P.Week8,jr 

do 

do 

FetL 
4.45 
4.10 
4.60 
4.30 
4.30 
4.30 
4.30 
4.44 
4.54 
4.52 
4.65 

•  3.70 

•  3.60 

•  3.20 

1  660 
1,610 
1,690 
1,720 

20 
27 

do 

do 

do 

do 

u.,   , 

do 

do 

do 

do 

18 

do 

Weeks  and  Follansbee. . 

D.P.Week8,jr 

do 

2,060 

25 
June    8 

do 

do 

do 

2,070 
2.210 

18 

..  .  do 

2,500 
4,560 
2,370 

25 

July     2 

10 

16 

do 

do 

do 

do 

do 

W.  M.Jefferys 

do 

3,750 

•  New  gage  estobUahed  Nov.  23, 1913. 
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SURFACE  WATEE  SUPPLY,  1913,  PAET  VI, 


Daily  gage  height,  in  feet,  of  Loup  River  at  Columbue,  Nebr,,for  1913, 
fW.  D.  B«iiBOii,  otMerrer.] 


Day. 

Ktf. 

Apr. 

M»y. 

Jtme. 

July. 

Aug. 

Sept. 

Oct 

Not. 

Dw. 

1 

4.65 
4.76 
4.65 
4.96 
4.8 

4.7 
4.65 

4.5 
4.9 
4.96 

4.55 

4.5 

4.55 

4.5 
4.65 

4.7 
4.75 
4.8 
4.8 
4.65 

4.65 
4.5 

*'*6.66' 
4.7 

4.65 

4.5 

4.4 

4.4 

4.35 

***5.'6** 
4.95 
4.4 

*'4.*45* 
4.4 

4.46 
4.55 

4.6 
4.65 
4.45 
4.7 
4.96 

4.75 
4.65 
4.6 

**'i*66* 

4.7 

4.45 

4.5 

4.25 

4.65 

4.55 

4.5 

4.45 

4.3 

4.3 

4.35 

4.7 

5.0 

5.06 

4.8 

5.0 

4.75 

4.85 

4.5 

4.6 

4.45 

4.3 

4.3 
4.25 
4.25 
4.3 

4.55 
4.85 
4.8 
4.45 

4.6 

4.45 

4.7 

4.65 

4.55 

4.55 
"'iS' 



***4.*6** 
4.55 
4.4 
4.1 

5.35 
4.65 
4.55 
4.45 
4.75 

4.4 

4.2 
4.2 
4.3 
4.25 

4.15 

4.05 

4.1 

4.25 

4.96 

4.75 
4.45 
4.36 

4.3 

4.35 

4.5 

4.35 

4.3 

4.3 

4.3 
4.2 
4.0 

tl 

4.1 
4.2 
4.25 

*'*i"65" 

4.6 
4.65 
4.55 
4.6 
4.0 

4.6 
4.6 
4.55 
4.4 
4.35 

4.35 
4.35 
4.4 
4.45 
4.4 

4.4 
4.3 
4.3 
4.2 
4.2 
4.2 

4.3 

4.35 

4.35 

4.4 

4.35 

4.35 

4.4 

4.4 

4.35 
4.4 

4.4 

5.15 
4.65 
4.35 
4.35 

4.35 
4.4 

"*4.'4" 
4.45 

4.55 
4.55 
4.45 
4.35 

4.45 
4.55 

4.5 
4.6 
4.55 

4.5 
4.3 
4.4 
4.45 

4.5 

4.5 

4.5 

4.55 

4.45 

4.5 

4.5 

4.55 

4.6 

4.7 

4.55 

"4.6" 
4.55 
4.6 
4.5 

4.05 

4.6 

4.5 

4.55 

4.55 

4.55 

4.75 

"is" 

'"4*4" 

4.56 

4.55 
4.45 

4.65 
4.76 

4.6 
4.55 
4.55 
4.55 
4.55 

4.45 

4.45 
4.5 
4.5 
4.65 

4.55 
4.55 
4.4 
4.7 
4.75 

4.75 

3.75 

2 

3.78 

3 

3.75 

4 

3.85 

5 

3  88 

6 

4.2 

7 

4.5 

8 

41 

0 

6.75 
6.7 

5.6 

4.76 

4.76 

3.7 

10 

3.55 

11 

3-6 

12 

3-2 

13 

3.35 

14 

3.43 

16 

3.48 

16 

3.8 
3.96 
4.45 
4.95 

3.5 

17 

3.5 

18 

3.5 

19 

3-33 

20 

3.5 

21 

3.6 
3.7 
4.0 
5.1 
4.8 

4.1 

4.55 

4.45 

4.6 

4.66 

4.65 

3.55 

22 

23 

**"i'85* 
3.72 

3.68 
3.6 
8. 75 
S.65 
3.75 

2.75 

24 

X8 

25 

26 

27 

3.55 

28 

3.7 

29 

3.68 

30 

31 

4.15 

Note.— Gage  heights  Nov.  23  to  Dm.  31  refer  to  gage  established  Nov.  23. 1913.    loe  pfeeent  Dee.  20  to  31. 
Daily  discharge,  in  second-feet,  of  Loup  River  at  Columbus,  NebT.,for  1913, 


Day. 


Kar. 


Apr. 


May. 


June. 


July. 


Aug. 


8^t. 


Oct 


Not. 


2 

3 

4 

5 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

6,380 
5,200 

1,120 
1,180 
1,570 
7,200 
4,960 

1,710 
3,300 
2,770 
2,050 
3,680 
3,620 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

3,560 
4,060 
3,460 
5,300 
4,210 

8,720 
3,560 
2,900 
5,440 
5,030 

3,460 
3,300 
8,680 
3,400 
4,280 

4,600 
4,960 
6,300 
5,300 
4,280 


100 


6,160 
8,680 
11,000 
8,500 
4,560 

4,520 
4,490 
3,980 
4,100 
4,560 

4,750 
4,230 
3,450 
4,820 
6,420 

4,750 
3,020 
3,560 
3,680 
3,820 

4,100 
2,780 
3,000 
1,960 
3,280 

3,280 
3,000 
2,780 
2,150 
2,150 
2,350 


4,040 
5;  780 
6,020 
4,460 
5,600 

4,040 
4,580 
2,600 
2,550 
2,270 

1,780 
1,740 
1,590 
1,550 
1,600 

2,240 
3,500 
3,060 
1,960 
2,160 

2,350 
1,960 
2,670 
2,510 
2,220 

2,220 
1,960 
1,680 
1,660 
1,620 


1,980 
2,350 
2,220 
1,850 
1,850 

5,760 
2,510 
2,210 
1,960 
2,860 

1,900 
1,610 
1,640 
1,820 
1,760 

1,650 
1,560 
1,600 
1,780 
4,380 

8,380 
2,240 
1,060 
1,020 
1,870 

1,870 
1,060 
2,370 
1,080 
1,870 
1,870 


1,870 
1,700 
1,530 
1,600 
1,600 

1,600 
1,700 
1,780 
2,270 
2,760 
2,480 

2'SS 
2,220 

2,350 

3,500 

2,350 
2,350 
2,230 
1,850 
1,760 

1,760 
1,760 
1,850 
1,960 
1,850 

1,850 
1,680 
1,680 
1,570 
1,570 
1,570 


1,680 
1,760 
1,760 
1,850 
1,760 

1,760 
1,850 
1,850 
1,760 
1,850 

1,850 
4,750 
2,510 
1,760 
1,760 

1,760 
1,850 
2,060 
1,850 
1,960 

2,220 

1,760 
1,860 

1,960 
2,220 
2,080 

JS2 
2,220 


2,080 
1,680 
1,850 
1,960 
2,080 

2,080 
2,080 
2,230 
1,960 
2,080 

2,080 
2,220 
2,350 
2,670 
2,230 

2,280 
3,350 
2,220 
2,350 
2,080 

2,510 
2,350 

2,220 
3,220 

2,220 
2,860 
2,470 
2,060 
1,060 
1,8S0 


2,230 

%m 

1,960 
2.5K> 
3.W 

2,2» 

1,9S0 
1,960 
2,080 
2,080 
2,510 

1.339 
3*3> 

2,6?0 
2.880 

3.W 
3,710 
4,300 

4.190 
3.» 
3,400 
3,100 
3.741 
2.330 
8,500 


NoTx.— Discharge  detennined  from  a  series  of  parallel  curves  and  by  Indirect  method  lor  thJItiDg  rtiamwlB. 
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Honth. 


DJsohaige  in  aeoond-lBet. 


ifit-rinmtn, 


MiTitTngm. 


Run-off 
(total  in 
acr»-feet). 


AOCQ- 

racy. 


March  1»-31. 

J^:::;:::: 

June 

July 

August 

September... 

October 

November... 


The  period. 


7,200 
7,360 
11,000 
6,020 
6,750 
3,600 
4,750 
2,800 
4,560 


1,120 
2,900 
1,950 
1,550 
1,560 
1,530 
1,680 
1,680 
1,S50 


3,510 
4,360 
4,340 
2,800 
2,210 
1,970 
2,030 
2,180 
2,620 


90,500 
2SO,00Q 
267,000 
167,300 
136,000 
121,000 
121,000 
134,000 
156.000 


1,450,000 


ELKHORN  RIVER  NEAR  ARLINGTON,   NEBR. 

Location.— At  highway  bridge  in  sec.  15,  T.  17  N.,  R.  9  E.,  one-half  mile  from  Arling- 
ton.   Nearest  tributary,  Bell  Creek,  enters  2  miles  below. 

BecordB  available.^July  11  to  December  31, 1913.  From  April  28, 1899,  to  Novem- 
ber 21,  1903,  a  station  was  maintained  at  the  old  bridge,  situated  just  above  the 
present  one. 

Draiziage  area. — 5,980  square  miles. 

QtLge. — ^Vertical  sta£f. 

OontroL — Data  too  meager  to  determine. 

Discharge  xneaaurexnentB. — ^Made  from  single-span  bridge. 

DiverBions. — ^Prior  to  September  1,  1912,  there  were  approved  diversions  from 
Elkhom  River  of  147  second-feet  for  irrigation  and  538  second-feet  for  power,  all 
above  th^  station.  From  tributaries  entering  above  there  were  approved  diver- 
sions of  174  second-feets  for  power  development. 

Accuracy. — Conditions  favorable  for  accurate  results;  estimates  considered  reliable. 

Cooperation. — Field  data  furnished  by  State  engineer. 

Discharge  measurements  of  Elkhom  River  near  Arlington ^  Nehr.y  in  1913. 


Data. 

Hydrognphflr. 

Gase 
height. 

Dis- 
charge. 

Date. 

HydrogiBpher. 

hei^ 

Dis- 
charge. 

July    9 

Aug.    6 

Sept.   8 

17 

D.P.Weeks,jr 

do 

do 

FoUansbee  and  Weeks. 

Feet. 
2.00 
].(tO 
1.50 
1.60 

300 
219 
2^1 

Nov.  16 

28 

Dec.  10 

D.P.WeeksJr 

Jefferys  and  Weeks 

W.  MuJeflerys 

Feet. 
2.16 
2.20 
2.25 

8ee.-ft. 
453 
470 
813 

50871"— W8P  366—15 
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SURFACE  WATEB  SUPPLY,  1913,  PABT  VI. 


Daily  gage  heightf  in  feet,  and  dxBchargey  in  seoond-Jeet,  of  EUhom  River  near  ArHngUm, 

Nebr.,  for  1913, 

(Qcrald  Berry,  otMrrorJ 


July. 

August. 

S^ptttnber. 

October. 

November. 

December. 

i>«y. 

^. 

charge 

b^t. 

Dto- 
oharge. 

faS^t 

Dis- 
charge. 

liS£. 

Db- 
charge. 

bel^. 

cherge. 

^. 

Dh- 

CbKgt 

1 

L66 
1.6 
L6 
L6 
1.6 

1.6 
L6 
1.6 
L7 
L7 

1.8 
1.8 
2.0 
2.1 
2.06 

2.06 

2.0 

1.9 

2.0 

1.9 

1.86 

1.86 

L7 

1.66 

1.6 

1.6 

1.6 

1.6 

1.66 

1.6 

1.6 

816 
280 
280 
280 
280 

280 
280 
280 
360 
350 

420 
420 
690 
690 
640 

640 
690 
600 
690 
600 

460 
460 
350 
316 
280 

280 
280 
280 
250 
220 
220 

1.5 
1.6 
1.6 
1.46 
L6 

1.4 
1.4 
1.6 
1.4 
1.4 

1.6 
1.5 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6  . 

1.66 

1.7 

1.6 

1.6 

1.8 

L8 
1.8 
1.8 
1.86 
L86 

220 
220 
220 
192 
220 

166 
166 
220 
166 
166 

220 
220 
220 
220 
280 

280 
280 
280 
280 
280 

806 

336 
262 
256 
386 

878 
371 
864 
392 
386 

1.9 

1.9 

1.9 

1.86 

2.0 

L9 
1.9 
1.9 
2L0 
1.96 

1.9 
2.0 
1.9 
1.9 
1.96 

1.9 

1.06 

2.0 

2.0 

2.0 

1.9 
2.0 
2.0 
2L0 
2.0 

106 

ail 

2.1 
2L1 
Zl 
2.1 

413 
406 
399 
367 
400 

378 

3n 

364 

386 

343 
406 
329 
323 
360 

308 

336 
864 
867 
350 

274 
836 
329 
822 
316 

880 
400 
400 
400 
400 
400 

2.1 
2.1 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
X16 
2.1 

ail 

2.16 
2.2 
2.2 
2.2 

2.2 
2L2 
2.2 
2.2 
2.2 

2.2 

2.3 

2L3 

2.25 

2.25 

2.26 
2.25 
2.25 
Z26 
Z3 

400 
400 
480 
480 
480 

480 
480 
480 
440 
400 

400 
440 
480 
480 
480 

480 
480 
480 
480 
480 

480 
680 
580 
630 
630 

630 
530 
630 
530 
690 

2.3 

13 

185 

13 

135 

16 
16 
16 
145 
145 

14 

14 
14 
135 
135 

18 

135 

126 

125 

14 

L8 
12 
10 
10 

lis 

146 
156 
18 
175 
16 
16 

554 

2 

sn 

3 

619 

4 

m 

6 

6 

890 

7 

870 

8 

m 

9 

860 

10 

880 

11 

if:::::::: 

14 

16 

16 

17 

18 

19 

» 

21 

23 

23 

24 

26 

98 

27 

28 

29 

80 

81 

XO 
1.9 
1.8 
1.8 
L8 

1.8 

1.8 

L76 

1.7 

1.76 

1.8 

1.66 

L76 

1.7 

1.7 

1.7 

1.7 

1.76 

1.7 

1.7 

1.7 

690 
600 
430 
430 
420 

430 
430 
386 
360 
386 

420 
315 
386 
360 
350 

860 
350 
386 

360 
350 
350 

850 
870 
890 

8n 

880 

8S0 
903 

9m 
m 

1,000 

439 
790 
390 
90 
7« 

Non.— Oage  heights  Dec.  26-31  are  probably  albcted  by  ice,  tbou|^  observer  makes  no  note.    Db- 
charge  determined  from  two  well-defined  curves. 

Monthly  discharge  of  Elthom  River  near  Arlington^  Nebr.jfor  1913. 


Month. 

Disohaige  in  seoond-lBet 

Rnn^yff 
(total  in 
aor^vBet^ 

Ami- 

Maximum. 

Iftnifimm, 

Mean. 

racy. 

July  11-31 

690 
690 
892 
460 
680 
1,000 

860 
220 
165 
274 
400 
420 

894 
885 
265 
366 

487 
774 

16,400 
23,700 
16,800 
22,500 
29,000 
38,400 

A- 

August 

A. 

Se^mber 

B. 

October 

c 

November 

A- 

December  1«25 

CX 

The  period 

146,000 

ELKHORN  RIVER  AT  WATERLOO,   NEBR. 

Location.— At  the  highway  bridge  half  a  mile  north  pf  Waterloo,  on  the  line  beiwiimi 

sees.  3  and  10,  T.  15  N.,  R.  10  £.    No  tributary  within  several  milee. 
Beoords  available.— May  19, 1911,  to  July  19, 1913. 
I>rainage  area.— Not  measured. 
Gage. — Reference  point  on  bridge  from  which  distance  to  wat^  surface  is  measarod. 
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OontroL — Shifting. 

Discharge  xueasurexnents. — ^Made  from  the  highway  bridge. 

Winter  flow. — No  data. 

Dhreraions. — Prior  to  September  1,  1912,  there  were  no  approved  diversionB  from 

Elkhom  River  between  Waterloo  and  Arlington,  and  none  below  Waterloo. 
Accuracy. — Estimates  obtained  by  indirect  method  for  shifting  channels;  can  be 

considered  good. 
Cooperation. — Field  data  furnished  by  State  engineer. 

Discharge  measuremmU  of  Elkhom  River  at  Waterloo,  Nebr,,  in  191 S, 
|D.  P.  Weeks, Jr.,  hydrographer.] 


Date. 

Gage 
height. 

Dis- 
charge. 

Date. 

height. 

Dis- 
charge. 

Date. 

he^. 

Dis- 
charge. 

l''M-.  17       ,    , 

2.75 
3.52 
4.40 

4.97 

8et.-n. 
1,440 
2,030 
3,010 
3,200 

lCay3 

Fui, 
4.70 
3.90 
6.00 
4.35 

8ec.'ft. 
2,430 
2,150 
5,070 
2,890 

June7 

Fed. 
3.25 
2.50 
2.W 
2.06 

8ec.it. 

1,430 

901 

Apr.  12 

May  16 

Jonen 

June  28 

Jaly3 

Apr.  10 

May  17 

1,060 
735 

Apr.27 

May  24 

DoHy  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Elkhom  River  at  Waterloo,  • 

Nebr.,  for  1913, 

[John  Todd,  observer.] 


March. 

April. 

May. 

June. 

July. 

Day. 

hei^t 

Dls. 
charge. 

Gage 

Dis- 
charge. 

hei^t 

Dis- 
charge. 

Gage 

Dis- 
charge. 

a 

Dis- 
charge. 

I      

3.07 
3.00 
3.14 
3.15 
3.10 

3.16 
3.23 
3.20 
3.33 
3.50 

3.57 
3.56 
3.45 
3.55 
3.90 

4.25 
4.50 
4.60 
4.49 
4.20 

3.95 
3.75 
3.90 
3.75 
4.20 

4.90 
5.05 
4.76 
4.50 
4.15 

1,610 
1,590 
1,600 
1,700 
1,660 

1,710 
1,760 
1,740 
1,850 
2,000 

2,070 
2,060 
1,960 
2,050 
2,430 

2,850 
3,170 
3,300 
3,160 
2,790 

2,420 
2,120 
2,200 
2,000 
2,410 

8,200 
3,310 
2,860 
2,480 
2,030 

8.90 
4.05 
4.74 
4.80 
5.57 

6.15 
4.58 
4.15 
4.15 
3.90 

3.70 
3.62 
3.90 
4.58 
5.10 

5.35 
5.83 
6.15 
5.36 
5.30 

5.40 
5.20 
4.86 
4.35 
4.34 

4.20 
4.04 
4.00 
4.00 
3.98 
3.86 

1,760 
1,830 
2,480 
2,660 
3,780 

8,280 
2,640 
2,210 
2,300 
2,100 

1,900 
1,820 
2,100 
2,900 
3,600 

3,980 
4,760 
5,340 
3,990 
3,900 

4,050 
3,750 
3,260 
2,620 
2,610 

2,440 
2,250 
2,200 
2,200 
2,180 
2,060 

3.88 
3.80 
3.96 
3.77 
3.60 

3.50 
3.23 
3.10 
8.27 
3.00 

2.90 
2.85 
2.60 
2.67 
2.45 

2.43 
2.50 
2.64 
2.60 
2.60 

2.60 
2.37 
2.45 
2.30 
4.63 

3.51 
3.00 
2.53 
2.47 
2.36 

2,080 
2,000 
2,160 
1,970 
1,800 

1,700 
1,460 
1,350 
1,490 
1,270 

1,200 

1,160 

1,000 

985 

925 

915 

950 

1,020 

1,000 

950 

1,000 
885 
925 
850 

2,970 

1,740 

1,270 

965 

935 

880 

2.23 
2.15 
2.08 
1.96 
2.10 

1.95 
2.20 
2.00 
1.95 
1.90 

1.80 
1.68 
1.66 
1.60 
1.60 

1.59 
1.54 
1.53 
1.48 

815 

2 

780 

3            

754 
724 
760 

715 

4     ...^ 

5 

0 

7 

800 

g    

730 
716 

9 

2.55 
8.25 

3.38 
8.78 
3.28 
3.25 
3.14 

3.00 
2.78 
2.85 
8.14 
3.25 

3.32 
2.70 
2.83 
3.66 
4.14 

3.88 
3.50 
3.18 
3.15 
3.16 
8.20 

1,320 
1,780 

1,890 
2,290 
1,800 
1,780 
1,690 

1,590 
1,440 
1,480 
1,600 
1,780 

1,840 
1,400 
1,470 
2,150 
2,720 

2,410 
2,000 
1,720 
1,700 

i,no 

1,740 

10 

700 

11 

12  

646 

13 

642 

14 

630 

15 

630 

1ft     . 

628 

17  

621 

18 

620 

19     

613 

20 

21   

22  

23 

24 

25 

26 

27       

28     

29  

30         

31     ...-•• 

NoTK. — Discharge  detenntaied  from  two  fairly  welMeOned  ratfaig  curves  and  by  faidirect  method  for 
ghlfttog  clitHinele. 
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Monthly  diKharge  of  Elthom  River  at  Waterloo,  Nebr.Jor  291S. 


Month. 

DjRhMSB  In  aeeond-lDvt. 

RonHif 
(total  in 

•crMBBt). 

Am- 

Mudmum. 

luulmimi* 

HMD. 

ncy. 

If  ATch  9-31 . . 

2.730 
3,310 
5,340 
2,970 
815 

1,820 

1,590 

1,700 

8S0 

612 

1,800 
2,2?0 
2,870 
1^380 
094 

83,100 
135,000 
175,000 
79,100 
28,900 

B. 

April 

R 

MAy!:. :::::::..:.: : :.. 

B. 

JQIM.   ..r..r-..T 

A 

July  1-19 

B. 

Tbeptflod 

498,400 

KANSAS    BIVEB    BASIN. 
REPUBLICAN  RIVER  AT  0ULBERT80K,   KEBR. 

Looation.— At  highway  bridge  in  aec.  20,  T.  3  N.,  R.  31  W.,  south  of  CuIbertKiD, 
Nebr.    Nearest  tributary,  Frenchman  River,  enters  a  short  distance  below. 

Beoords  available.— June  15  to  December  12, 1913. 

Drainage  area. — ^Not  measured. 

Gage. — Vertical  staff. 

Control. — Data  too  meager  to  determine. 

Discharge  measurements.— Made  from  bridge. 

Winter  flow. — Ice  causes  backwater  during  winter  months;  records  discontinued. 

Diversions. — ^There  are  adjudicated  decrees  amounting  to  165  second-feet  from  ^ 
Republican,  in  Colorado,  and  approved  diversions  of  434  second-feet  in  Nebmka 
above  the  station.    Below  there  are  approved  diversions  of  582  second^eet. 

Aoouraoy. — Station  not  completely  rated;  base  data  <uily  available 

Cooperation. — ^Field  data  furnished  by  State  engineer. 

Discharge  meamremerUs  of  Republican  River  at  Culbertson,  Nebr,,  in  191S. 


Date. 

Hydrograph«r. 

bS^t. 

Dis- 
charge. 

Date. 

^. 

Dli- 

June  12 

D.  P.  Week8,Jr 

FeeL 

0 
0 

Sept.  13 
Nov.    7 
Deo.    3 

D.  P.  Weeks.  Jr 

FteL 

*^^ 

July  21 

do '-' 

.!:..do7.!!!7.:.:::::::: 

0 

Aug.  14 

do 

W.  ICJeflerys 

n 

123 

o  Dlschaige  estimated. 
Daily  gage  height,  in  feet,  of  Republican  River  at  Culbertson,  Nebr.,  for  19  IS, 


Day. 

June. 

Nov. 

Dec. 

Day. 

June. 

Nov. 

Deo. 

Day. 

June. 

Norv. 

Dec 

1 

0.9 
.9 
1.1 
1.2 
1.3 

1.6 
1.6 
1.2 
.9 
.9 

11 

1.8 
1.8 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
2.0 
1.1 

0.9 

SI 

0.2 

1.2 
1.1 

0.9 

2 

12 

22 

.9 

8       

13 

28 

.9 

4 

14 

24 

25 

28 

.9 

5 

16 

0.4 

.3 
.4 
.0 
.0 
1.8 

.9 

6 

16 

.9 

7 

17 

27 

28 

29 

.9 

8 

18 

9 

19 

10 

1.0 

20 

30 

.9 

_ 

None.— Blver  dry  June  29  to  Nov.  9. 

NoiB.— loe  present  Dec.  13  to  31;  gage  heights  to  top  of  ioe. 
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REPUBLICAN   RIVBB  AT   B08TWICK,   NEBR. 

Locatioiiu — ^At  highway  bridge  about  1  inile  southwest  of  Bostwick,  on  the  line 
between  sees.  22  and  23,  in  T.  1  N.,  R.  8  W.  Nearest  tributary,  a  small  inter- 
mittent stream  which  enters  a  short  distance  below. 

Records  available.— June  6,  1904,  to  December  31,  1913.  From  June  20,  1896,  to 
November  30,  1903,  a  station  was  maintained  at  Superior,  10  miles  downstream. 
As  there  are  no  important  tributaries  or  diversions  between,  the  records  at  the 
two  points  are  very  nearly  comparable. 

Drainage  area.— 23,300  square  miles. 

Oa^. — Chain  gage. 

Control. — Shifting  at  intervals. 

I>ifleharge  measurements. — ^Made  from  bridge. 

Hunter  flow. — Discharge  relation  affected  by  ice;  observations  discontinued. 

Diversions. — Prior  to  September  1,  1912,  diere  were  approved  diversions  of  862 
second-feet  for  irrigation  and  150  second-feet  for  power  from  Republican  River 
above  Bostwick  station. 

Aoonracj. — ^During  1913  channel  did  not  shift  to  any  great  extent;  estimates  of  dis- 
charge should  be  reliable. 

Cooperation. — Field  data  for  1913  furnished  by  the  State  engineer. 

Discharge  fMaturemenU  of  Republican  River  at  Boitwickf  Nebr.,  in  191S, 
[Hydroi^rsplMr,  D.  P.  Weeks,  Jr.] 


Date. 


Oam 
hii^t. 


Dto- 
flhaise. 


Date. 


Oase 
hej^t. 


Dto- 
charge. 


Apr.  5. 

June  15. 
July  22. 


2.20 
2.90 
1.60 
1.10 


8ee.'fi. 

700 

1,S40 

257 

41 


Nov.  8. 
Deo.  4. 


Feet. 
0.60 
.98 

Lao 


8ee.'fL 
12 
84 
182 


Daily  gage  heighiy  infeet,  of  Republican  River  at  Bostwieky  Nehr.^for  191S. 
[J.  W.  Kelfer,  observer.] 


Day. 


Jan.   Feb.  Mar. 


Apr. 


Hay.  June. 


July. 


Aug. 


Sept 


Oct 


Nov. 


Deo. 


1  . 
2.. 
8.. 
4.. 
6.. 

6.. 
7.. 


2.5 
2.4 
2.4 
2.3 
2.3 


9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15-. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
23.. 
38.. 
24.. 
25.. 

36.. 
27.. 
SB.. 
29.. 

ao.. 

81.. 


2.4 
2.4 
2.2 
2.3 

2.3 
.  3.3 
3.2 
3.0 
3.0 

3.0 


2.5 
2.6 
2.8 

2.8 
8.0 
2.7 
8.1 

2.8 

2.5 
2.5 
2.3 
2.3 
2.3 

2.3 
2.5 
2.3 
2.0 
2.0 

2.4 
2.2 
2.2 
2.8 
2.3 

2.5 
2.3 
2.5 
2.4 
2.4 
2.3 


2.3 
2.3 
2.2 
2.2 
2.2 

2.1 
2.1 
2.1 
2.1 
2.1 

2.2 
2.2 
2.3 
2.8 
2.2 

2.3 
2.3 
2.2 
2.2 
2.2 

2.1 
2.1 
2.1 
2.2 
2.2 

12 
2.3 
2.2 
2.2 
2.2 


2.1 
2.1 
8.1 
2.3 
3.45 

8.3 
8.3 
3.4 
3.4 
4.3 

8.2 
2.8 
2.6 
2.4 
2.3 

2.3 

2.65 

2.6 

2.4 

2.5 

8.0 

2.25 

2.2 

2.1 

2.0 

2.0 
LO 
1.0 
LO 
1.0 
L8 


L7 
1.7 
L7 
1.7 
1.8 

L7 
L75 
L7 
1.6 
L7 

LOS 
1.8 
1.7 
1.6 
L5 

1.5 
1.4 
1.4 
1.4 
L4 

L4 
L7 
L7 
1.7 
2.0 

1.8 
1.7 
L8 
L6 
L6 


L5 
2.3 
2.5 
2.1 
L8 

1.6 
1.5 
1.4 
1.2 
1.2 

L2 

L75 

L5 

1.3 

1.2 

1.1 
1.0 
LO 
.9 
LO 

LI 
LO 
LO 
L4 
L2 

L2 
LO 
.9 
.0 
.9 


0.8 

.8 
.8 
.8 
.7 

.7 
.7 
.7 
.65 
.65 

.6 
.6 
.6 
.55 
.55 

.5 
.5 
.5 
.5 
.45 

.5 

.45 

.45 

.4 

.45 

.45 
.4 
.4 
.4 
.4 
.4 


a4o 

.4 
.4 
.4 
.4 

.4 
.4 

.5 
.55 
.55 

.5 
.68 
.9 
.0 

.8 

.8 
.75 
.7 
.75 
.7 

.7 
.6 
.65 
.95 
LO 

.95 
.9 
.9 
.9 
LO 


LO 
.95 
.9 
.9 

.86 

.86 
L3 
LI 
LI 
LI 

LO 
.95 
.95 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.06 
.96 
.9 
.9 

.9 
.9 
.9 
LO 
.96 
.9 


a95 
.96 
.95 
.95 
.96 

LO 
LO 
LO 
LO 
.95 

.96 
LO 
LO 
LO 
LO 

LO 
LO 
LO 
LO 
LO 

LO 
LO 
LO 
LO 
LO 

LO 
LO 
LO 
LI 
L66 


L55 
L8 
L8 
L3 
L3 

2.0 

2.1 

L75 

L75 

L86 

10 
2.06 
2.0 
L96 
L9 

L9 
L8 
L8 
L8 
2.0 

2.3 
2.1 
2.0 
2.1 
2.0 

2.0 
2.0 
2.0 
2.0 
XO 
2.0 


Note.— Ice  present  Jan.  6  to  Mar.  7  and  Dee.  20-31. 
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Daily  diteharge^  in  »econd-feet^  of  Republican  River  at  Boitwiek,  Nebr.,/or  1913. 


Day. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Bepi. 

Oct. 

Nov. 

D«e. 

1 

780 
780 
700 
700 
700 

630 
630 
620 
630 
630 

700 
700 
780 
780 
700 

780 
780 
TOO 
700 
TOO 

620 
620 
620 
700 
700 

700 
780 
700 
700 
700 

630 
630 

780 
1,M0 

1,770 
1,770 
1,880 
1,880 
3,960 

1,660 

1,340 

1,050 

870 

780 

780 

1,100 

1,050 

870 

960 

1,440 
740 
700 
620 
560 

550 
480 
480 
480 
480 
415 

350 
350 
350 
350 
415 

350 
382 
350 
296 
350 

615 
415 
350 
295 
240 

240 
196 
105 
106 
106 

105 
344 
839 
834 
522 

382 
317 
870 
251 
246 

106 
602 
853 
539 
328 

218 
168 
129 
68 
65 

62 
263 
144 

80 
60 

45 
80 
80 
23 
80 

45 
30 
80 
130 
65 

65 
80 
22 
22 
22 
18 

18 
18 
18 
18 
15 

15 
15 
15 
14 

14 

12 
12 
12 
10 
10 

6 
6 
6 
6 
6 

6 
6 
0 
10 
10 

0 
14 
22 
22 
18 

18 
16 
15 
16 
15 

15 
12 
14 
26 
80 

26 
23 
23 
23 
30 

80 
26 
22 
23 
30 

20 

lao 

66 
66 
66 

40 
31 
81 
22 
28 

23 
23 
22 
23 
22 

22 
81 
81 
22 
22 

22 
23 
22 
40 
31 
22 

31 
31 
81 
31 
31 

« 
40 
40 

m 

81 

SI 
40 
40 
40 
40 

40 
40 

40 
40 
40 

40 
40 
40 
40 
40 

40 
40 
40 
66 
228 

2X 

2 

00 

3 

no 

4 

130 

6 

130 

6 

480 

7 

580 

8 

1.140 
1,550 
1,240 

900 
960 
780 
780 
780 

780 
960 
780 
550 
550 

620 
700 
700 
780 
780 

960 
780 
960 
870 
870 
780 

sas 

0 

3S 

10 

38S 

11 

480 

12 

5U 

13 

480 

14 

448 

15 

415 

16 

415 

17 

SS5 

18 

3S5 

10 

355 

90 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

81 

Note.— Discharge  detannined  from  3  lakij  well  deflned  ounres  and  by  indirect  method.    Dlschari* 
Interpolated  Mar.  21. 

Monthly  discharge  of  Republican  River  at  Bostwick^  Nebr.,for  1913, 


Month. 


Dischaige  in  8econd4Bet. 


Maximum.  Minfm^m.      Mean. 


RunK>ff 
(total  in 
t). 


Aeeo- 
lacy. 


March  8-31.... 

Aprfl 

May 

June , 

July 

August 

September 

October 

November 

December  1-19.. 


1,550 
780 

2,960 
522 
852 
18 
80 
130 
228 
550 


550 

850 

620 

697 

415 

1,070 

105 

828 

18 

144 

6 

10.0 

6 

15.2 

30 

82.6 

31 

45.0 

180 

849 

40,900 
41,500 
65,800 
10,300 
8,850 
670 
904 
8,000 
2,680 
13,300 


The  period. 


106,000 


FRENCHMAN  RIVER  AT   CULBERTSON,   NEBR. 

Location.— At  highway  bridge  in  sec.  17,  T.  3  N.,  R.  31  W.,  at  CulbertHm.    No 

tributary  between  the  station  and  the  mouth. 
Becords  available.— June  15  to  December  31, 1913. 
Drainage  area. — ^Not  measured. 
Oage.— Vertical  staff. 
Control. — Shifting. 
I>i8chaiif  e  measurements.— Made  from  pile-bent  bridge. 
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Winter  £ow.— Ice  okUses  backwater  during  the  winter  months. 

Divexsiozis. — ^Prior  to  September  1,  1912,  there  were  approved  diversionB  from 
Frenchman  River  of  288  second-feet  for  power  and  1,385  second-feet  for  irriga- 
ti<Hi,  all  above  station.  There  were  also  approved  diversions  of  51  second-feet 
from  Stinking  Water  River,  which  enters  above. 

Aoeuracy. — Station  not  completely  rated;  base  data  only  available. 

Cooperation. — ^Field  data  furnished  by  State  engineer. 

Ditcharge  measurements  of  Frenchman  River  at  Culherison^  Nehr.^  in  1913, 


Date. 

Hydrogrepber. 

Gaee 
height. 

Dis- 
charge. 

Date. 

Hydrogrepher. 

hdgSl 

Dis- 
charge. 

June  12 

W«ek8  and  HoNamara. 
p.p.  W^t^t? 

LI 
L4 
L3 

8ec.-ft, 
17.4 
29.3 
17.4 

Sept.  13 
Nov.    7 
Dec.    8 

P.  P.  WmV» 

Feet. 

aL3 
1.45 
L5 

Sec-ft. 
14.3 

July  18 
Aug.  14 

do 

W.M.Jefferys 

33.2 

do 

17.0 

a  Observer's  gage  height. 

Daily  gage  height,  infect,  of  Frenchman  River  at  CulberUon,  Nehr.^for  191S, 

[La  Vaughn  Crowell,  observer.) 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

L4 
L2 
L8 
L3 
L2 

L2 
L2 
L2 
L2 
L2 

LI 
LI 
LI 
L2 
L3 

L3 
L2 
L5 
L2 
LI 

LI 
L2 
L2 
L2 
L2 

L2 
L2 
L3 
L2 
L2 
L2 

L2 
L2 
LI 
LI 
LI 

LI 
LI 
LI 
LI 
L2 

L2 
L2 
L2 
L2 
L2 

L3 
L3 
L3 
L3 
L3 

L5 
L3 
L3 
L3 
L3 

L3 
L2 
LI 
LI 
LI 
LI 

LI 
LI 
LI 
LI 
LI 

LI 
LI 
LI 
LI 
L3 

L3 
L3 
L3 
L3 
L3 

L3 
L3 
L3 
L3 
L3 

L3 

L3 
L2 
L3 

L2 
L2 
LI 

L3 

2 

L3 

3 ! 

L5 

J::::::: i 

L5 

5         

1.6 

6 

L9 

7 

LI 
L2 
L2 
L2 
L2 

L2 
L2 
L2 
L2 
L2 

L2 
L2 
L2 
L2 
L2 
L2 

L4 
L5 
L5 
L5 

L5 
L5 
L5 
L3 
L3 

L3 
L3 
L3 
L3 
L3 

L3 
L3 

2.3 

8 

2.3 

9 

2.2 

10 

2.3 

11     

2.3 

12 

2.8 

13 

2.3 

14 

2.2 

15 

L4 

L3 
L4 
L2 
L3 
2.1 

LS 
L4 
L3 
L8 
L4 

L3 
L3 
L3 
L3 
L4 

2.1 

16 

2.1 

17 

2.1 

18 

2.1 

19 

2.2 

20 

2.2 

21 

2.1 

22 

2.4 

23 

2.1 

24 

2.1 

26 

2.1 

26 

2.1 

27 

2.1 

28 

29 

ao 

L3 

31 

NoTS  —Water  below  gage  Sept.,  22-30;  Oct  5-15;  Nov.  4-6.  Channel  shifted  between  Oct.  5  and  Oct.  15. 
*  BIG   BLUB   RIYEB  AT   BEAlHIGE,   NEBR. 

Location. — ^At  Sixth  Street  Bridge  at  Beatrice,  Nebr.    Nearest  tributary  a  small 

stream  entering  from  the  north  a  mile  or  more  below. 
Beoords  available. — October  15,  1910,  to  December  31,  1913.    Records  of  gage 

heights  kept  by  United  States  Weather  Bureau  from  January  1  to  July  31  each 

year  since  Jime  1,  1905. 
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SURFACE   WATER  SUPPLY,  1913,  PART  VI. 


Drainage  area.— ^,363  square  miles  (United  States  Weather  Bureau). 

Qage.— Chain  gage,  which  is  owned  by  United  States  Weather  Bureau. 

Ckmtrol. — Shifting. 

Diacharig^e  zneaaorementa. — ^Made  from  bridge. 

lifter  flow. — Ice  causes  some  backwater  during  a  portion  ci  the  winter  monUis. 

Flood  diachar;^.— The  highest  recorded  stage  was  25.6  feet  above  present  gigs 

datum  and  occurred  May  29,  1903. 
DiTeraioxui.— Prior  to  September  1,  1912,  there  were  approved  diversions  ci  841 

second-feet  for  power  from  the  Big  Blue  above  Beatrice.    Below  the  station  the 

approved  diversions  amount  to  500  second-feet  for  power. 
Aoeuraey. — ^Estimates  obtained  by  indirect  method  for  shifting  channel;  conaiderad 

only  approximate  or  possibly  &dr. 
Gooperation. — Field  data  furnished  by  State  engineer. 

Discharge  mtasuremenU  of  Big  Blue  River  at  Beatrice,  Nebr.,  in  19] 3. 


Dmte. 

HydrognplMr. 

hSgKt. 

Db- 
charge. 

Date. 

Hydrograpber. 

bej^t. 

lUr    22 
Apr    19 
llay  21 
June  23 

D  P  Wericsjr 

do 

Feet. 
2.80 
2.60 

laTO 
2.15 
2.20 

270 
«,000 

m 

177 

Aug   15 
Sept  16 
Nov   12 
Dec     5 

D  P  Weeks,]r 

do. 

do 

Fett. 
115 
2.00 
2.30 
156 

Itf 

do 

35S 

do 

W  H  Jcfferys 

3M 

July  22 

do 

Daily  gage  height^  infect,  of  Big  Blue  River  at  Beatrice,  Nebr.,for  19  JS. 
[Herbert  E.  Palmer,  obaervcr.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dm. 

1 

2.4 
2.5 
2.4 
2.7 
2.0 

3.4 
2.8 

2.8 
2.7 
2.6 
2.6 
2.6 

3.0 
2.7 
2.9 
3.0 
3.4 

3.3 
3.3 
3.1 
3.1 
3.0 

2.0 
3.0 
2.8 
2.8 
2.7 

2.9 
3.0 
2.8 
2.8 
3.0 

2.7 
2.6 
2.5 
2.7 
2.4 
2.5 

2.6 
2.7 
2.8 
2.6 
2.8 

2.4 
2.4 
2.6 
2.5 
2.5 

2.7 
2.7 
2.6 
2.5 
2.6 

2.8 
2.7 
2.7 
2.8 
2.7 

2.6 
2.5 
2.6 
2.7 
2.7 

2.6 
2.5 
2.4 
2.2 
2.5 

2.6 
2.6 
2.4 

4.0 
4.8 

3.8 
3,3 
3.3 
3.2 
3.2 

3.8 
3.8 
3.4 
3.2 
3.2 

3.0 
3.2 
2.8 
2.7 
8.6 

12.0 
6.6 
4.6 
4.6 

4.8 

3.3 
3.1 
3,1 
2.8 
2.8 
2.6 

2.7 
2.6 
2.6 
2.6 
2.6 

2.8 
4.0 
3.0 
2.6 
2.7 

2.5 
2.7 
2.6 
2.6 
2.5 

2.5 
2.6 
2.5 
2.5 
2.6 

2.6 
2.4 
2.4 
2.5 
2.7 

4.1 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.4 
2.3 

2.4 
2.3 
2.4 
2.5 
2.6 

2.6 
2.3 
2.2 
2.4 
2.2 

2.2 
2.4 
2.6 
2.5 
2.3 

2.2 
2.3 
2.4 
2.3 
2.0 

2.2 
2.2 
2.4 
2.3 
2.0 
2.2 

2.4 
2.2 
2.1 
2.2 
2.2 

2.3 
2.4 
2.4 
2.2 
2.3 

2.3 
2.0 
1.0 
1.7 
2.0 

2.0 
1.0 
L7 
2.3 
13 

L7 
1.2 
12 
1.6 
1.8 

10 
11 
10 
13 
12 
10 

LO 
1.3 
1.1 
10 
1.4 

1.7 
1.6 
1.8 
1.4 
L8 

1.0 
1.4 
11 
1.0 
L8 

11 
1.0 
L6 
1.0 
11 

10 
12 
11 
11 
13 

15 
16 
14 
14 
12 

14 
12 
18 
12 
11 

10 
14 
1.0 
11 
10 

11 
1.7 
1.0 
13 
10 

L7 
12 
11 
10 
1.0 

10 
IS 
10 
16 
14 

16 
12 
11 
13 
18 
13 

13 
LO 
16 
11 
15 

13 
16 
16 
13 
15 

14 
15 
14 
15 
15 

15 
15 
15 
15 
14 

15 
14 
14 
14 

14 

16 
15 
15 
14 
15 

2 

3 

4 

5 

6 

7                  

2.7 
2.0 
3.0 
2.7 

2.6 
2.6 
2.7 
2.8 
•2.4 

2.4 
2.6 
2.4 
2.5 
2.6 

2.6 
2.5 
2.6 
2.5 
2.8 

2.7 
2.4 
2.0 

g.i 

9              

10 

„ 1 

12 : 

13:::;::  ::...j 

14 1 

15                 i 

1 
16 

i7::::::::::::::\.:.... 

18 

19 



20 

21 

22 

23 

24 

::::... 

26 

28 

2.5 
2.6 
2.5 
2.5 
2.7 

27  . 

28 

20 

30 

31 

NoTB.— Ice  preeent  Jan.  6  to  Feb.  6.    Low  stage,  Aug.  22,  caused  by  filling  of  mill  pood. 
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DaUy  dMutrgef  in  seeond-feetf  of  Big  Blue  River  at  Beatrice,  Nehr.^for  191S. 


iHy. 


Feb. 


Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

350 

302 

278 

205 

270 

220 

97 

185 

143 

328 

828 

278 

270 

245 

180 

20 

143 

80 

302 

356 

255 

245 

270 

100 

5 

163 

230 

302 

278 

750 

270 

220 

180 

106 

143 

165 

302 

356 

1,080 

270 

200 

180 

20 

123 

280 

416 

255 

680 

320 

220 

200 

62 

106 

260 

328 

255 

510 

710 

200 

220 

39 

185 

297 

388 

302 

510 

375 

220 

220 

75 

89 

322 

410 

278 

478 

270 

245 

175 

29 

123 

250 

542 

278 

478 

295 

270 

172 

75 

106 

297 

510 

328 

680 

245 

245 

190 

80 

123 

273 

510 

328 

680 

295 

200 

130 

29 

62 

297 

446 

278 

542 

270 

180 

110 

123 

89 

273 

446 

278 

478 

270 

220 

75 

89 

163 

297 

416 

302 

478 

245 

180 

119 

75 

105 

297 

386 

356 

416 

245 

180 

119 

123 

62 

297 

416 

328 

478 

270 

220 

102 

89 

143 

297 

356 

328 

356 

245 

245 

73 

39 

143 

297 

356 

356 

328 

245 

245 

180 

89 

105 

297 

828 

328 

3,500 

270 

200 

180 

123 

89 

273 

886 

302 

8,400 

270 

180 

73 

106 

105 

297 

416 

278 

1^500 

220 

200 

14 

143 

163 

273 

356 

302 

1,000 

220 

220 

158 

123 

105 

273 

356 

328 

»75 

245 

200 

46 

123 

207 

273 

416 

828 

1,000 

296 

144 

87 

163 

185 

273 

328 

302 

465 

750 

180 

119 

207 

207 

322 

302 

278 

406 

270 

180 

138 

230 

143 

297 

278 

255 

406 

270 

220 

119 

185 

123 

297 

328 

212 

320 

270 

200 

180 

185 

163 

273 

255 

278 

320 

270 

144 

158 

143 

163 

297 

278 

270 

180 

119 

163 

Dec. 


2 

3 

4 



5..:.::....  "   -- 

6 

7 

328 

8 

386 

0 

416 

10 

328 

11 

302 

12 

302 

13 

328 

14 

356 

16 

255 

16 

256 

17 

278 

18 

255 

19 

278 

» 

302 

21 

302 

22 

278 

23 

308 

24 

278 

25 

356 

26 

328 

27 

255 

28 

386 

%i 

30 

31 

855 

300 
375 
350 
410 

670 
675 
755 
570 
470 


410 
410 
353 
380 

353 
353 
.326 
858 


252 
380 
300 
353 
320 

380 
300 
353 
410 
410 
353 


Non.'— Discharge  detennined  by  Indirect  method  for  shifting  channels. 

Monthly  discharge  of  Big  Blue  River  at  Beatrice,  Nebr.^for  191S. 


Month. 


Discharge  in  second-feet. 


Maximnm.  Minimum.     Mean, 


Run«off 
(total  in 
acre-feet). 


February  7-28.. 
Mardi. 

lane 

July 

August 

September 

Omber 

November 

December 


410 
542 
350 
1,400 
710 
270 
220 
230 
207 
322 
755 


255 
212 
255 
220 
144 
14 
5 
02 
80 
252 


312 
373 
302 
917 
300 
210 
142 
100 
135 
270 
400 


13,000 
22,900 
18,000 
50,400 
17,900 
12,900 
8,730 
5,{M)0 
8,300 
10,100 
24,000 


The  period. 


205,000 


LITTLE   BLUE  BIVER  NEAR  FAIBBURY,   NEBR. 

liocation.— At  highway  bridge  in  sec.  26,  T.  2  N.,  R.  2  E.,  1}  miles  south  of  Fairbuiy. 

Nearest  tributary  a  small  stream  entering  half  a  mile  above. 
Becords  available.— May  23, 1908,  to  September  30, 1913. 
Drainage  area.— Not  measured. 
Oage. — Chain  gage. 
Control.— Shifting. 
Discharge  meaaurementa.— Made  from  bridge. 
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SUBFACE  WATER  SUPPLY,  1913,  PAftT  VI. 


^i^ter  flow. — Ice  caasee  backwater  for  <uily  a  abort  time  during  winter  maoths. 
Be^olatioii. — ^The  dam  of  tbe  Fairbury  roller  mills,  2  miles  above,  may  control  the 

flow  to  a  certain  extent  during  low-water  seascm,  causing  a  daily  fluctoation. 

The  gage  is  read  once  each  day. 
Diversioiis. — ^Frior  to  September  1,  1912,  there  were  approved  divendons  of  180 

second-feet  from  the  Little  Blue  above  Fairbury,  but  n<me  from  the  intervening 

tributaries.    There  was  no  diversion  from  Little  Blue  River  below  Fairbury. 
Aoouraoy. — ^Estimates  made  by  indirect  method  for  shifting  channels;   considered 

fair  or  possibly  good. 
Cooperation. — Field  data  furnished  by  State  engineer. 

Discharge  meaauremenU  of  Little  Blue  River  near  Fairbury,  Nebr.,  in  191S. 


Date. 

biS^ 

DIs- 
charge. 

Date, 

HydrognphMT. 

be^ 

Dis- 
d»argt. 

Mar.  23 

Anr.  24 
May  21 
June  23 
July  23 

D.P.Weela,Jr 

do 

do 

do 

do 

Feet. 
2.00 
2.65 

11.35 
8.00 
2.70 

206 

6,360 

163 

100 

Aug.  16 
30 
Sept  15 
Nov.  12 
Dec    4 

D.P.WeeksJr 

.....do 

do 

do 

W.  M.Jefferys 

Fed. 
2.50 
ZOO 
2.10 
2.35 
2.65 

n 
m 

6B 
128 
174 

DaUy  gage  height,  in  feet,  of  Little  Blue  River  near  Fairbiury,  Nebr,,  for  191S. 
[Clark  Hulbert,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dte, 

1 

2.8 
3.0 
2.4 
2.8 
2.6 

2.7 

2.7 
2.7 
2.8 
3.0 

2.9 
3.9 
2.5 
3.8 
2.8 

3.6 
8.1 
3.3 
3.5 
3.4 

3.2 
3.1 
8.0 
3.2 
3.8 

3.0 
8.0 
3.0 
8.3 
3.1 

8.0 
3.1 
2.9 
2.9 
2.9 

2.8 
2.7 
2.7 
2.8 
2.7 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 

2.7 
2.7 

2.8 
2.7 
2,6 
2.6 
2.6 

2.5 
2.6 
2.6 
2.7 
2.5 

2.6 
2.5 
2.5 
2.7 
2.7 

2.8 
2.7 
2.7 
2.0 
2.7 

2.6 
2.6 
8.2 
5.4 
8.7 

4.0 
3,6 
3.3 
3,9 

4.8 

3.6 
3.6 
4.0 
3,3 
3.1 

3.0 
2.9 
3.8 
3.2 
7.75 

11.5 
8.2 
5.4 
4.4 
4.0 

3.7 
8.6 
3.5 
3,3 
3.2 
8.2 

3.1 
8.0 
8.1 
3.0 
8.4 

8.4 
8.4 
4.5 
3.8 
8.4 

3.8 
8.5 
8.4 
3.3 
3.8 

8.2 
3.2 
3.1 
8.0 
3.1 

3.0 
8.0 
Z9 
3.1 
6.8 

3.9 
8.2 
8.1 
8.2 
7.5 

8.4 
8.2 
3.0 
3.0 
2.0 

2.8 
2.9 
2.8 
2.8 
2.7 

2.7 
2.7 
2.6 
2.7 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.5 
2.7 
2.6 
2.5 

2.5 
2.6 
2.5 
2.5 
2.5 
2.4 

2.5 
2.6 
2.5 
2.5 
2.7 

2.5 
2.4 
2.5 
2.4 
2.5 

2.6 
2.5 
2.5 
2.4 
Z4 

2.4 
2.5 
2.4 
2.5 
2.4 

2.4 
2.4 
2.4 
2.4 
Z6 

2.5 
2.3 
2.4 
2.3 
2.0 
2.0 

2.0 
1.0 
2.0 
2.1 
2.0 

2.2 
ZO 
1.9 
2.1 
2.1 

ZO 
2.1 
ZO 
2.1 
2.0 

2.3 
2,2 
2.1 
2,2 
2.3 

%\ 
2.1 
2.2 
2.5 
Z4 

2.8 
2.8 
2.8 
2.8 
2.8 

2.4 
2.2 
2.3 
2.4 
2.8 

2.4 
2.3 
2.8 
2.4 
2.3 

2.3 
2.8 
2.4 
2.4 
2.4 

2,5 
2.4 
X3 
2.4 
2.4 

2.5 
2.4 
2.5 
2.5 
2.4 

2.4 
X4 
2.5 
2.5 
2.4 
2.6 

2.5 
2.4 
2.6 
2.5 
2.5 

2.5 
2.5 
2,6 
2.5 
2.4 

X6 
2.5 
2.8 
2.4 
2.4 

2.3 
2.4 
2.8 
2.8 
2.4 

2.5 
2.5 
2.4 
2.4 
2.5 

2.4 
2.4 
2.5 
Z6 
2.8 

2.1 

2 

26 

3 

8.1 

4 

3.1 

5 

4.9 

6 

5.6 

7 

4,4 

8 1 

4.1 

9 

8.6 

10 

XI 

11 

3.0 

12 

3wO 

13 

2.9 

14 

** 

2.7 

15 

2.8 

16 

2.8 

17 

2.7 

18 

2.7 

19 

2.6 

ao 

aL9 

21 

3:6 

22 ' 

2:9 

23 

2.6 
2.4 
2.6 

2.7 
2.7 
2.8 

2.7 

24 

2.6 

25 

19 

» 1 

2.9 

27 

2.4 

28 ' 

19 

29 

30 

81 

2.8 
2.6 
2.8 

11 
16 

IT 

Note.— Ice  present  Jan.  7  to  28  and  Feb.  6  to  22. 
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KANSAS  BIVEB  BASIK.  283 

DaUy  dUcharge,  in  seeond-feet^  ofLUUe  Blue  River  near  Fairhury,  Nebr.,  far  191S. 


D»y. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1, 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

U.. 
12.. 
13.. 
14. 
15.. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

2«. 
27. 
28. 
29.. 
30.. 
31.. 


240 
280 
170 
240 
200 

220 


220 
220 
240 
280 


240 
200 
240 


200 
170 
185 

220 
220 
240 


260 
505 
185 
475 
•240 

425 
300 
850 
400 
375 

325 
300 
280 
325 
475 

280 
280 
280 
350 
300 

280 
300 
260 
260 
260 

240 
220 
220 
240 
220 
200 


200 
200 
200 
200 
200 

185 
200 
200 
220 
220 

240 
220 
200 
200 
200 

185 
200 
200 
220 
185 

200 
185 
185 
220 
220 

240 


200 
220 


105 
191 
300 
1,030 
410 

478 
370 
294 
410 
700 

342 
335 
425 
274 
208 

186 
167 
338 
204 
2,230 

5,500 

2,570 

835 

470 

365 

290 
265 
240 
200 
185 
185 


170 
155 
170 
155 
220 

220 
220 
500 

315 
220 

200 
240 
220 
200 
200 

185 

185 
170 
155 
170 

155 
155 
140 
170 
1,270 

340 
185 
170 
185 
2,060 


220 
185 
155 
155 
140 

125 
140 
125 
125 
115 

115 
115 
105 
115 
105 

105 
105 
105 
105 
105 

105 
95 
115 
105 
95 

95 
105 
95 
95 
95 
87 


95 
105 
95 
95 
115 

95 
87 
05 
87 
95 

105 
95 
95 
87 
87 

87 
95 
87 
95 
87 

87 
87 
87 
87 
95 

87 
80 
87 
80 
65 
65 


92 

78 
86 
94 
87 

96 
89 
80 
99 
91 

92 
93 
103 
104 
105 

116 
107 
98 
109 
110 

121 
112 
123 
124 
115 

116 
117 
130 
131 
120 
140 


136 
123 
154 
140 
142 

143 
144 
162 
148 
132 

148 
148 
123 
135 
135 

123 
135 
123 
123 
135 

148 
148 
135 
135 
148 

135 
135 
148 
162 
196 


250 
162 
250 
295 
780 

1,080 
505 
505 
370 
295 

232 
232 
214 
178 
196 

196 
178 
178 
196 
214 

162 
214 
178 
162 
214 


136 
214 
250 
232 
178 


NoTB.— Discharge  determined  from  three  parallel  carves  and  by  indirect  method  for  shifting  channels. 
MofnMy  discharge  o/LitUe  Blue  River  near  Fairlnury,  Nehr.yfor  19 IS, 


iConth. 

DisohaiKe  in  second-feet. 

Ron-off 
(total  in 
acie-teet). 

Aooo- 

Maxtmnm. 

f^ifitirmn^. 

Mean. 

nicy. 

!€•««»». . 

505 

240 

5,500 

2,060 

220 

115 

95 

149 

196 

1,080 

185 
185 
167 
140 
87 
65 
63 
78 
123 
135 

304 

206 

651 

303 

118 
90.0 
73.1 

106 

141 

282 

18,700 
12,300 
40,000 
18,000 
7,260 
5,530 
4,360 
6,520 
8,390 
17,300 

C. 

April 

B 

liE^:::::::::::::::::::::::::::::::::::::::::::::: 

c 

June 

B 

July 

B. 

Aiignst . 

B. 

Sedtember. 

B. 

oSow!?:;:. :;.:::::::. :::::::::::::::::::::::::: 

C. 

November 

B. 

December 

C. 

The  period 

138,000 
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284  SUBPACE  WATER  SUPPLY,  1»13,  PABT  VI. 

MISCELLANEOUS  MEASUREMENTS. 

Measurements  of  stream  flow  in  the  Missouri  Biyer  basin  in  1913 
at  points  other  than  r^ular  ga^ng  stations  are  listed  in  the  following 
table: 

MiscdUmeous  metuuremenU  in  2iis»<mn  River  drainage  batin  in  191S. 


Dmte. 

Stream. 

Tributary  to— 

Loeality. 

Oa» 
he^t 

Dfe- 
charge. 

jtinA  22 

Gibbon  River 

South  Fork  of  Birch 

Creek. 
do 

Madlaon  River.... 
Birch  Creek 

do 

Norrla  Soldier  Station.  Wyo 

Fiti. 
2.80 
2.2 

2.3 
2.2 
2.1 
1.99 

*T92' 

143 

July  24 

Aug.  14 
20 
27 

Above  flow  line  of  Swift  dttm  reser^ 

voir,  near  Dupuyer,  Mont. 
do 

74 

152 

do 

do 

do 

do 

do 

do 

82 
60 

Sept.  11 
Oct.  17 
Dec.    5 
July  10 
June    4 

13 

do 

do 

do 

do 

do 

do 

do 

..  ..do 

do 

do 

.....do 

150  feet  above  mouth 

48 
61 
49 

121 

South  Branch  of 
South    Fork    of 
Birch  Creek. 

do 

do 

do 

do 

South     Fork    of 
Birdi  Creek. 

do 

Above  flow  line  cf  Swift  dam  reeer- 
voir,  near  Dupuyer,  Mont. 

..  .  do 

L84 

1.68 
1.55 
1.54 
1.49 
1.48 
L42 
1.41 
1.44 
1.43 
1.51 

1.82 
LIO 
.89 
.72 
.70 
.68 
.62 
.54 
.60 
.48 
1.15 

.89 

:g 

.55 
.50 
.50 
.46 
.40 
.50 
.40 

15.9 
1L8 

24 

July    0 

23 

do 

do 

do 

do 

do 

do 

7.7 
6.7 
5.3 

Aug.  14 
27 

do 

do 

do 

do 

do 

do 

5.7 
3.7 

Sept.  11 
Oct.   17 
Dec.    6 
June    3 

do 

do 

do 

NorthForkofBlrch 

Creek. 

...do 

do 

do 

do 

f do. 

Birch  Creek 

do 

do 

do 

do 

3.6 
4.4 
4.3 

280 

13 
24 

do 

do 

do 

do 

157 
99 

Aag.13 

do 

do 

do 

do 

do 

do 

do 

do 

Bear  Creek 

do 

do 

do 

do 

do 

do 

do 

do 

65 
42 
43 
41 

27 
Sept.  11 
Oct.   16 
Dec.    4 
June    3 

do 

do 

do 

do 

North    Fork    of 
Birch  Creek. 

do 

do 

do 

do 

do  ... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.     do 

81 
27 
33 
21 
32 

13 

24 

July    0 

23 

Aug.  13 

20 

27 

Sept.  11 

Oct.   16 

Dec.    4 

Kay     1 

Jane  27 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Shera  Creek 

15.8 
7.2 
4.4 
3.6 
2.8 

do 

do 

do 

do 

do 

Dupuyer  Creek...- 
do 

do 

do 

do 

do 

do 

1,000  feet  above  mcuth 

L9 
1.2 
2.0 
1.2 
1&6 

43 

July    1 

do 

do 

14.5 

do 

do 

6.0 

16 

do 

do 

Near  mouth 

* 

5.0 

Aug.    8 
16 

.....do 

do 

\  mile  above  mouth 

.73 

do 

do 

.  do 

do 

do 

do 

.•r...do 

4.8 

19 

i  mile  above  mouth... 

4.0 

29 

.t...do 

1.2 

Sept.  12 

18 

Apr.    0 

do 

do 

Spring  Creek 

Yellowstone 

do 

Trout  Creek 

Small  creek  Unlle 

above   Trout 

Creek. 
Boulder  River 

North  Platte  River 
do 

do 

Near  mouth 

.57 

do 

Teton  River 

iffpifnni^.     

do 

Strabane,  Mont 

.31 

11.5 

Fishing  Bridge.  YeUowstone  Na- 
ticnflParkTwyo. 

do 

Yellowstone  National  Park,Wyo. . . . 

7.86 
5.11 

6,800 

Sept.  12 
13 

do 

Yellowstone 

..  ..do 

13 

do .'...'. 

4.9 

Mar.  21 

Aug.  22 
OcC  31 

do 

1  mile  above  falls  near  Contact,  Mont 

Gaging sUtkm  at  Saratoga,  Wyo.... 
do 

8.65 
4.14 
L50 

6.0 
215 

479 

20 

FrMichCrtek 

North  Platte  River] 

Gaging  statton  near  Fraooh,  Wyo. . . 

14 
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MISCELLANEOUS  MEASUBEBCEKTS.  285 

MiseeUaneoiu  meanuremerUs  in  Missouri  River  drainage  basin  in  191S — Continued. 


Date. 


Stream. 


Trilmtary  to— 


Locality. 


Dis- 
charge. 


Oct  29 
28 

28 
28 
31 

18 

Jan.   13 

Oct.  17 

17 

17 

17 

Jan.   13 


Feb.  25 
Sept.  27 


27 
Feb.  16 


Bnish  Creek 

Encampment 
Creek. 

Cow  Creek 

Spring  Creek 

JackCreek 


North  Platte  River 
....do 


.do., 
.do., 
.do.. 


Gaging  station  near  Saratoga,  Wyo. . 
O^ng  statkm  at   Enoampment, 

Qag&g  station  near  Saratoga,  Wyo. . 
do. 


North  T<aramte 

River. 

Horse  Creek 

Wind  River 

LitUe  Wind  River. 

do 

Little  Popo  Agio 

River. 
South  Fork  of 

South  Platte 

River. 

do 

Geneva  Creek 


Laramie  River. 

North  Platte  River 

Bighorn  River 

..?.do 

....do 


Blydenburgh'i 


's  ranch  near  Saratoga, 


....do 

South  Platte  River 


Gagmg  station  near  Ura,  Wyo... 

Gaging  station  near  Lagrange 

Gagtaig  station  at  Riverton,  Wyo. . . . 
Gaging  statton  above  Arapahoe,  Wyo 
Gaging  statton  below  Arapahoe,  Wyo 
Gaging  station  at  Hudson,  Wyo.. 


South  Platte,  Colo. 


.do. 


....do 

North  Fork  of 

South   Platte 

River. 
....do 


.do.. 


i  mOe  below  Soott  Gomer  Creek 

Gaging  station  at  Sullivan's  ranch, 


Cache  la    Poudre 
River. 

.....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


South  Platte 
River. 

do 

do 

do 

do 

do 

do 

do 

do 

.....do 

do 

do 


200  feet  above  Big  South  Fork  and 
^*  miles  below  Chambers  Lake, 


34  mi 
d>lo. 


Big  South  Fork.. 


Cache  la  Poudre 
River. 


100  feet  below  Big  South  Fork,  Colo. . 
1  mile  below  Big  South  Fork,  Colo. . 

3  miles  below  Tunnel,  Colo 

1  mile  above  Home  post  ofOce,  Colo. . 
Upper  brklge  at  Fry's  ranch,  Colo. . 

do *. 

....do 

....do 

....do 

....do 

\\  miles  below  upper  bridge  at  Fry's 

ranch,  Colo. 
500  feet  above  mouth,  Colo 


Fett, 
2.06 
4.23 

2.10 
.84 
1.28 


1.20 
4.90 
2.66 
1.82 
2.20 


8ec.-ft, 
28 
69 

8.9 
16 
9.6 

3.9 

34 
687 
128 
319 

52 

96 


96 
50 


.94 


68 
3.6 


8.8 
11.1 
12.9 
15.8 
19.0 
19.3 
20.5 
19.4 
19.0 
2L8 
2L1 

6.8 


Miscellaneous  measurements  of  canals  in  Missouri  River  drainage  basin  in  19 IS. 


Date. 


Stream. 


Diverts  fhmi— 


LocaUty. 


Dto- 


May  24 

June  24 
24 

May  24 

July  19 

2 


Sevenmile  ditch 

Croft  A  Bird  ditch.... 
Farmers'  Cooperative 
Canal  Co.  ditch. 

Wolf  Creek  ditch 

do 

Little  Bighorn  canal . . 


Sevenmile  Creek . 

Teton  River 

do 


Birdaeye,  Mont. 
Strabane,  Mont. 
do 


Wolf  Creek 

....do 

LitUe  Bighorn  River. 


Wolf  Pofait,  Mont.... 

do 

Crow  Agency,  Mont.. 


L6 
5.2 
41 

LI 
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A.  Pafa 

Absarakee,  Mont.,  Rosebud  River  at ieO-171 

Stillwater  River  near , W7-1M 

Aocuiacy  of  discharge  measurements,  degree 

of 1«-17 

Acre-foot,  deflnitioo  or 12 

Ageocy  ditch  (Milk  River)  near  Harlem, 

Mont 13»-140 

Aloova,  Wyo.,  Sweetwater  River  near 231-233 

Alder,  Mont.,  Passamari  River  near 30-32 

Alzada,  Mont.,  Little  Missouri  River  near. .  190-102 

American  Fork  near  Harlowton,  Mont 107-108 

Appropriations,  amount  of 7 

Arapahoe,  Wyo.,  Little  Wind  River  near. ...     285 

Arlington,  Nebr.,  Elkhora  River  near 273-274 

Arlington,  Wyo.,  Rock  Creek  near 229-231 

Augusta,  Mont.,  Sun  River  (North  Fork) 

near 66-«7 

Bun  River  (South  Fork)  near 60-«2 

Willow  Creek  near 58-60 

Authflcity  for  investigations 7 

B. 

Badger  Creek  near  Family,  Mont 67-00 

Baldwin,  O.  C,  work  of 18 

Barratts,  Mont,  Beaverhead  River  at 20-22 

Battle  Creek  near  Chinool^,  Mont 125-128 

Bear  Creek  (Birch  Creek  basfai)  near  Swift 
dam  reservoir,  near  Dupujrer, 

Mont 284 

Beatrice,  Nebr.,  Big  Blue  River  at 27»-281 

Beaverhead  River  at  Barratts,  Mont 20-22 

BeOe    Fourohe    River   near    Bellefburohe, 

S.Dak ;.  208-204 

Big  Blue  River  at  Beatrice,  Nebr 270-281 

Bi^iole  River  Basin,  gaging  station  records 

In 3IW2 

Bighole  River  near  Dewey,  Mont. 32-33 

Bii^um  River  near  Hardin,  Mont 177-178 

See  aim  Little  Bi^om  River. 
Big  Muddy  Creek  basin,  gaging  station  rec- 
ords hi 148-149 

Big  Muddy  C^eek  near  Culbertson,  Mont. .  148-149 
Big  Sioux  River  basin,  gaging  station  records 

of 21»-214 

Big  South  Fork.   5ee  Cache  la  Pondre  River 

(Big  South  Fork). 
Big  Timber  Creek  near  Big  Timber,  Mont. .  15&-158 
Blrdi  Creek  at  Hall's  ranch,  near  Dupuyer, 

Mont 77-78 

at  Swift  dam,  near  Dupuyer,  Mont 71-73 

near  Dupuyer,  Mont 73-75 

Bindi  Creek  (North  Fork)  near  Swift  dam 

reservoir,  near  Dupuyer,  Mont. .     284 
Birch  (?reek  (South  Branch  of  South  Fork) 
near  Swift  dam  reservoir,  near 
Dupuyer,  Mont 284 


Page. 

Birch  Creek  (South  Fork)  near  mouth 284 

,    near  Swift  dam  reservoir,  near  Dupuyer, 

Mont 284 

Bird  ditch.    Am  Croft  &  Bird  ditch. 

Birdseye,  Mont,  Sevenmile  Creek  at 48-50 

Sevenmi]editch(Sevenmi]e  Creek)  at...     285 
Birdwood  Creek  near  Sutherland,  Nebr....  236-237 

Blackleaf  Creek  near  Bynum,  Mont 96-08 

Muddy  Creek  near 05-96 

Blydenburgh's  ranch,  near  Saratoga,  Wya, 

Jack  Creek,  near 286 

Bostwick,  Nebr.,  Republican  River  at....  277-278 

Boulder,  Mont,  Muskrat  C^eek  near 34-35 

Boulder  Creek  at  OrodeU,  Colo 268-265 

See  also  South  Boulder  Creek. 
Boulder  River  basfai,  gagfaig  station  records  in  34-35 
Boulder  River  near  Contact,  Mont....  15^-160,284 

near  McLeod,  Mont 160-162 

Boulder  River  (West    Fork)    at    McLeod, 

Mont 162-164 

Broncho,  N.  Dak.,  Knife  River  near 102-104 

Browning,  Mont,  Milk  River  (South  Fork) 

nrar 112-114 

Bhish  Creek  (North  Platte  River  basfai)  near 

Saratoga,Wyo 285 

Bynum,  Mont,  Blackleaf  Creek  near 06-96 

Muddy  Creek  near 05-06 

C. 

Cadie  la  Poudre  River  above  Home,  Colo. . .     285 

at  Fry's  ranch,  Colo 285 

below  Big  South  Fork  (Colo.) 285 

below  Chambers  Lake  (Colo.) 285 

bek>w  Tunnel,  Colo 285 

near  Fort  ColUns,  Colo 260-271 

Cache  la  Poudre  River  (Big  South  Fork)  near 

mouth 285 

Canals  of  Missouri  River  basin,  miscellaneous 

measurements  of 285 

Cannonball  River  basin,  gaging  station  rec- 
ords fai 106-108 

Cannonball  River  near  Stevenson,  N.  Dak.  106-106 
Canyon  Creek,  Mont,  Little  Prlddy  Pear 

Creeknear 52^54 

Canyon  station,  Yellowstone  National  Park, 

Yellowstone  River  near 140-150 

Cascade,  Mont,  Missouri  River  at 26-38 

CasseUs,  Colo.,  South  Platte  River  (North 

Fbrk)at 251-253 

Chambers  Lake  (Colo.),  (}adie  la  Poudre 

Riverbetow 285 

Chandler,  E.  F.,  work  of 18 

Checkerboard  Creeknear  Delpfaie, Mont...  102-104 
Cheyenne  River  basin,  gaging  station  records 

fai 203-204 

Chinook,  Mont.,  Battle  Creek  near 126-128 

Cook  canal  near 135-136 

287 
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INDEX. 


ChiiMX^  Mont.,  Fort  BeUmqi  oumI  near.  140-141 

MathewnottMlnear 136-137 

Paradise  Valley  canal  near 133-134 

Chouteaa,  Mont.,  Deep  Creek  near 91-40 

Teton  River  near 87-88 

Willow  Creek  near «-M 

Clancy,  Mont.,  Lamp  Ouldi  Creek  near. ....  4^-46 

Prickly  Pear  Creek  near 43-43 

Omfk  Pork  at  Fromberg,  Mont 171-173 

Qear  Creek  near  Golden,  Cok> 25»-201 

Cobnm,  Mont.,  Pryor  Creek  at 178-174 

Columboe,  Nebr.,  Loup  Birar  at — 371-273 

Platte  River  near 338-326 

Contact,  Mont.,  Bonlder  River  near....  106-160,284 
Cook   canal   (Milk   River)   near   Cbinook 

Mont 135-136 

Cooperation,  credft  tor 17-18 

Corbett  dam,  Wyo.,  Bhoahone  River  at 17»-18t 

Corwin  Sprbigs,  Mont.,  Yellowstone  River 

at 150-162 

Cow  Creek  (North  Platte  River  basdn)  near 

8aiatoga,Wyo 286 

Croft  A  Bird  ditch  (Teton  River)  at  Stia- 

l)ane,Mont 286 

Crow  Agency,  Mont.,  Little  Bi^iom  canal 


Little  Bighorn  River  near 186-188 

Crow  Creek  bashi,  gaging  station  reoords  in..       40 

Crow  Oeek  near  Townsend,  Mont 40 

(^bertson,  Mont.,  Big  Maddy  Creek  near. .  148-140 
(^bertson,  Nebr.,  Frenchman  River  at. . .  278-279 

RepuUican  River  at 278 

Current  meters,  views  of 17 

Current-meter  stations,  views  of. 16 

CvLt  Bank  Creek  at  Cut  Bank,  Mont. 60-71 

D. 

Data,  explanation  of 14-16 

Dean,  H.  J.,  work  of 18 

Deep  Creek  basfai,gaging-«tation  records  in...       41 

DeepJCreek  near  Chouteau,  Mont 91-93 

near  Townsend,  Mont 41 

Deflnitfon  of  terms 11-12 

Delpine,  Mont.,  (Checkerboard  Creek  near. .  103-104 

Denver,  Colo.,  South  Platte  River  at 243-244 

Dewey,  Mont.,  Blghole  River  near 33-88 

Discharge,  defhiitfon  of 11 

Discharge  measurements,  accuracy  of 16-17 

tables  of,  explanation  of 14-16 

Drainage  basins,  list  of 8 

Dry  Forkof  Marias  River.    Sm  Marias  River 
(Dry  Fork). 

Dupuyer,  Mont.,  Bear  Creek  near 284 

Birch  Creek  near 71-78 

Biich  Creek  (North  Fork)  near 284 

Birch  Creek  (South  Fork)  near 284 

Birch  Creek  (South  Branch  of  South 

Fork)near 284 

Dupuyer  CTreek  near  Valier,  Mont 79-81 


East  Helena,  Mont,  Prickly  Pear  Creek  at..  43-15 
Eldorado  Bprinei,  Colo. ,  South  Boulder  Oeek 

at 967-389 


Elkhora  River  at  Waterloo,  Nebr 374-376 

near  Arlington,  Nebr 873-374 

Encampment  Creek  at  Encampment,  Wyo. .     3BS 
Equivalents,  list  of 13^4 

F. 

Fairbury,  Nebr.,  Littte  Blue  River  near..  381-383 

Famflf ,  Mont,  Badger  Creek  near f7-66 

Two  MedichiB  River  at €&SI 

Farmers'  Cooperative  Canal  (>>.  ditch  (Tetoo 

River)  at  Strabane,  Mont 385 

Field  data,  accuracy  and  reliabflity  of 16-17 

Fishhig  Bridge,  Yellowstone  National  Park, 

Wyo.,  Yellowstone  River  at. . ..  381 
Flatwfllow  Creek  near  Flatwfllow,  Mcmt..  111-113 

Fletcher,  R.H.,  work  of. 18 

Fort  Belknap  canal  (Milk  River)  near  Chi- 

nwric,Mont 140-141 

Fort  Benton,  Mont,  Missouri  River  at 38-36 

Fort  ColUns,  OAo.,  CJache  la  Poudre  River 

near 369^71 

Fort  Shaw,  Mont,  Sun  River  at STjfB 

Fracer,  Mont,  LittiePorcupfaie  Creek  near.  14*      > 

Fremont,  Nebr.,  Platte  River  near 335-331 

French  Oeek  (North  Platte  River  baafai) 

near  French,  Wyo 381 

Frenchman  River atCulbcftKm,  Nebr 378-379 

Fromberg,  Mont,  Qark  Fork  at 171-173 

Fry'sraneh,C(^.,Cachela  Poudre  River  at..    385 

O. 

(}age  heights,  table  of,  explanatfon  of 14-15 

Oaging  statkms,  views  of 16 

Oallatin  River  basin,  gaging  station  records 

in 

Q«neva  Creek  at  (Irant,  Colo 

Oaneva  Creek  at  Sullivan'srsneh,Colo SB 

bdow  Scott  Oomer  Creek,  Colo 385 

(}eorge  Lake,  Colo.    5ee  Lake  George. 

Gibbon  River  at  Norris  station,  Wyo SM 

near  Yellowstone,  Mont 37-31 

Glendevey,  Colo.,  Laramie  River  at 

(}olden,  Colo.,  aear  Creek  near 

Grand  River  basta,  gaghig  statioii  reoofds 

in 

Grand  River  near  Wakpala,  8.  Dak 301-3QS 

Qnnd  River  (North  Brandi)  at  Haley,  N. 

Dak 19ft-3B9 

Grant,  (]olo.,  Geneva  Creek  at 3S5-3S7 

Scott  Gomer  Creek  near 

South  Platte  River  (North  Fork)  at. . 

H. 
Haley,  N.  Dak.,  Grand  River  (North  Brandi) 

at 

Hall's  ranch,  near  Dupuyer,  Mont,  Birch 

Creekat 77-18 

Hardin,  Mont.,  Bighorn  Rivernear 177-171 

Hariem,  Mont,  Agency  ditch  near 139^49 

Harlem  canal  (Milk  River) 'near   ZarUi, 

Mont »7-13B 

Harlowton,  Mont. ,  American  Fork  near. . .  107-161 

LeboCreeknear 109-119 

Mussetohen  River  at 101-IQ8 

Harrington,  A.  W.,  work  of. 13 
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Havre,  Mont.,  HJIkRiv«r  at. 117-110 

Heart  River  basin,  gaging  station  records 

in lM-196 

Heart  River  near  Richardton,  N.  Dak lM-196 

Heidel,C.8.,worlcof. 18 

Helena,  Mont.,  Tenmile  Creek  near 4<M8 

Su  aUo  East  Helena,  Hont. 

Henry,  Nebr.,  North  Platte  River  at 220 

Hinsdale,  Mont.,  MBk  River  at )s . . .  121-123 

Rock  Creek  near 128-130 

Home,  Colo. ,  Cache  la  Poudre  River  above . .     285 
Horae  Creek  (North  Platte  River  basin)  near 

Lagrange,  Wyo 286 

Hudson,  Wyo.,  Little  Popo  Agie  River  at . . .      285 
Huntley,  Mont.,  Pryor  Creek  at 175-176 

YeHowstone  River  at 152-154 

I. 

Intake,  Mont.,  YeDowstone  River  at 154-156 

Interior,  8.  Dak.,  White  River  near 204-206 

^nterstote  canal  (North    Platte  River)  at 

Whalen,Wyo 217-219 

Investigations,  authority  for 7 

scope  of 7-8 

J. 

Jack  Creek  (North  Platte  River  basin)  at 
Blydeobuigh's  ranch,  near  Sara- 
toga, Wyo 286 

at  Matheson's ranch  near  Saratoga,  Wyo. .     229 

near  Saratoga,  Wyo 229,286 

Jefferson,  Colo.,  Tarryall  Creek  near 247-249 

Jefferson  River  near  Sflverstar,  Mont 23-24 

Jelm,  Wyo.,  Laramie  River  near 234-236 

Jones,  B.  E.,  work  of 18 

Jalesbuig,Colo.,South  Platte  Riverat 246-247 

K. 

Kansas  River  basin,  gaging  station  records 

of 276-283 

Kersey,  Colo.,  South  Platte  River  near. . . .  244-245 
KimbaU,  Alberta,  Milk  River  (North  Fork) 

near 123-125 

Kniie  River  basfai,  gaging  station  records  in.  192-194 
Kniie  River  near  Broncho,  N.  Dak 192-194 

L. 

Lagrange,  Wyo.,  Horse  Creek  near 285 

Lake   George,  Colo.,   South   Platte   River 

(South  Fork)  at 238-240 

Laramie  River  at  Qlendevey ,  C^lo 232-234 

near  Jelm,  Wyo 234-236 

See  aUo  North  Laramie  River. 

Lebo  Oeek  near  Harlowton,  Mont 109-110 

Leshara,  Nebr.,  Platte  River  near 226-228 

Little  Bighorn  canal  (Little  Bighorn  River) 

near  Crow  Agency,  Mont 285 

Little  Bighorn  River  near  Crow  Agency, 

Mont 186-188 

near  Wyola,  Mont 185-186 

Little  Blue  River  near  Fairbury,  Nebr. . . .  281-283 
Little  Missouri  River  basin,  gaging  sUtion 

records  in 190-192 

Little  Missouri  River  near  AUada,  Mont...  190-192 

56971*»— wsp  35e-15 19 


Page. 
Little  Popo  Agie  River  at  Hudson,  Wyo. ...  286 
Little  Porcupine  Creek  basin,  gaging  station 

records  in 141-143 

Little  Porcupine  Creek  near  Fraser,  Mont..  141-148 
Little  Prickly  Pear  Creek  basin,  gaging  sta- 
tion records  in 60^54 

Little  Prickly  Pear  Creek  near  CSanyon  Creek, 

Mont 62-64 

near  Marysville,  Mont 60-^ 

LitUe  White  River  near  Westover,  S.  Dak. .  208-210 

Little  Wind  River  near  Arapahoe,  Wyo 285 

Lodgegrass  Creek  near  Lodgegrass,  Mont...  188-189 

Loup  River  ■    Columbus,  Nebr 271-273 

Lump  Oulch  Creek  near  (Clancy,  Mont 46-46 

Luveme,  Minn.,  Rock  River  at 212-214 

Lynch,  Nebr.,  Niobrara  River  near 210-211 

Lyons,  Cok>.,  St.  Vrain  Creek  at 261-263 

M. 

MoLeod,  Mont.,  Boulder  River  near 160-162 

Boulder  River  (West  Fork)  at 162-164 

Madison  River  basin,  gaging  station  records 

in 86-39 

Madison  River  near  Yellowstone,  Mont 85-37 

MalU,  Mont.,  Milk  River  at 119-121 

Marias  River  basin,  gaging-etation  records  in.  62-98 

Marias  River  near  Shelby,  Mont 62-64 

Marias  River  (Dry  Fork)  near  Valier,  Mont.  81-83 
Martinsdale,  Mont.,  Musselshell  River  (North 

Fork)near 98-100 

Musselshell  River  (South  Fork)  near. . .  104-106 
Marysville,  Mont.,  Little  Prkikly  Pear  Creek 

near 50^52 

Mathers,  J.  0.,workof 18 

Matheson  canal  (MBk  River)  near  Chinook, 

Mont 136-137 

Matheson's  ranch,  near  Saratoga,  Wyo.,  Jack 

Creekat 229 

Melville,  Mont.,  Sweetgrass  Creek  below. . .  164-166 

Milk  River  at  Havre,  Mont 117-119 

at  Hinsdale,  Mont 121-123 

at  international  boundary 114-116 

at  Malta,  Mont 119-121 

MUk  River  basin,  canals  in,  general  features  of     133 

canals  in,  gaging-station  records  of 133-141 

gaglng-station  records  in 112-141 

MOk    River   (North   Fork)  near   KhnbaU, 

Alberta 123-125 

Milk  River  (South  Fork)  near  Browning, 

Mont 112-114 

Miscellaneous    measurements    in    Missouri 

River  basin 284-286 

Missouri  River  at  Cascade,  Mont 26-28 

at  Fort  Benton,  Mont 28-30 

at  Toston,  Mont 24-26 

See  alto  Little  Missouri  River. 
Missouri  River  basin,  canals  of,  miscellaneous 

measurements  of 286 

miscellaneous  measurements  in 284-285 

Missouri  River  proper,  gaging-etation  records 

on 18-30 

MitcheU,  Nebr.,  North  Platte  River  near 221 

Monida,  Mont.,  Red  Rock  River  near 18-20 

Muddy  Creek  near  Bynum,  Mont 95-96 

Muskrat  Creek  near  Boulder,  Mont 34-36 
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MiuselsheU  River  at  Harlowtoii,  Moot 101-102 

Muasehiwll  RJvar  basin,  gafftng-statkn  no- 

ordsin 9&-112 

HuaMlilMn  RiT«r  (Nortk  Fwfc)  Mar  Martins. 

dala.Mont W-100 

MomIsImU  Rlvar  (South  Fork)  near  Martins- 
dale,  Mont 104-lM 

N. 

Nishoa,  MoDt. ,  Porcupine  Creek  at 131-132 

Niobrara  River  at  NIobrwa,  Nebr 211-212 

near  Lynch,  Nebr 210-211 

Niobrara  River  basin,  gegtng-station  records 

fai 210-M2 

Norris  station,  Wyo.,  Gibbon  River  at 284 

North  Laramie  River  near  Ura,  Wyo 285 

North  Platte,  Nebr.,  North  Platte  River  at.  221-20 
North  Platte  River  above  Pathfinder  reser- 
voir, Wyo 214-215 

at  Henry,  Nebr 220 

at  North  Platte,  Nebr 221-223 

at  Pathinder,  Wyo 215-217 

at  8aratoj?a,  Wyo 284 

atWhalen,Wyo 217-219 

near  mtcheU,  Nebr 221 

North  Spring  Creek  near  Saratoga,  Wyo 228 

Ny^  Mont.,  Stillwater  River  near 166 

Woodbine  Creek  near 16S-l«t 

O. 

OrodeH,  Cokk,  BooMer  Creek  at 263-265 

P. 

Padgett,  H.  D.,  work  of 18 

Paradbe  Valley  canal   (Milk   River)   near 

Chinook,  Mont 133-134 

Passamari  River  basin,  gaging-station  records 

in 30-32 

Passanuri  River  near  Alder,  Mont 30-32 

Pathfinder,  Wyo.,  North  Platte  River  at..  215-217 
Pathfinder  reservoir,   Wyo.,   North   Platte 

River  above 214-215 

Pierce,  R.C.,  work  of 18 

Platte  River  basin,  gagfng-station  records  of  214-276 

Platte  River  near  Columbus,  Nebr 223-225 

near  Fremont,  Nebr 225-226 

near  Leshara,  Nebr 226-228 

See  aho  North  Platte  River;  South  Platte 

River. 
Poplar  River  basin,  gaging-station  records 

in 145-147 

Poplar  River  near  Poplar,  Mont 145-147 

Popo  Agie   River.    See   Little   Popo  Agie 

River. 
Porcupine  Creek.    See  also  Little  Porcupine 

Creek. 

Porcupine  Creek  at  Nashua,  Mont 131-132 

Prioe,D.  D.,workof 18 

Price  meters,  views  of 17 

Prkikty    Pear   Creek    basin,    gaging-station 

reoordsin 42-50 

Prickly  Pear  Creek  near  Clancy,  Mont 42-43 

at  East  Helena  Mont 43-45 

Pryor  Creek  at  Cobum,  Mont 173-174 

at  Huntley,  Mont 175-176 


^9tL 
Publioatloiw   of   United    Statea   Oeolsfioal 

Survey  od  stnaa  imtiiuifl.  t-11 

hawtoobtain U 

IlbcariesandolloeBoaotaiaanc U 

R. 

Randell,  R.  R.,  work  of U 

Ray,  J.  M.,  work  of. 18 

Red  Rock  River  below  Red  Ro<*  reaenrolr, 

near  Monida,  Mont 18-20 

Republfean  River  at  Bottwick,  Nebr 277-278 

at  Culbertaon,  Nebr 27W7f 

RkiiardUm,  N.  Dak.,  Heart  River  near....  194-196 

Riverton,  Wyo.,  Wind  River  at 296 

Rock  Creek  (MlBc  River  bashi)  near  Hins- 
dale, Mont 128-UO 

Rock  Creek  (Platte  River  bashi)  near  Arlin^ 

ton,  Wyo 229-20 

Rode  River  at  Luveme,  MiBB 212-314 

RoUlnsvOle,    Colo.,   South    Boaklv   deck 

near a»-aB7 

Rosebud  River  at  Absarokee,  Moat. 169-171 

Rottengrass  Creek  near  St.  Xavier,  Mont. .  lO-m 

Run-off,  depth  in  inches,  definition  of 12 

terms  used  in  expressing 11-12 

S. 

St.  Vrain  Creek  at  Lyons,  Colo 261-263 

St.  Xavier,  Mont.,  Rottengrass  Oedk  near.  183-184 

Soap  Creek  near 182-lS 

Salesville,  Mont,  West  Gallatin  Rtver  near..  19-10 

Saratoga,  Wyo.,  BraA  Creek  near 285 

Cow  Creek  near 285 

Jack  Credc  near S29^XS 

Spring  Oeek  near »5 

North  Platte  River  at 294 

North  Spring  Creek  near. 23 

Scope  of  investigations 7-8 

Scott  Oomer  Creek, Geneva  Creek  beloiw.....     2tt 

Scott  Gomer  Creek  near  Grant,  OUo 257-Se 

Second-feet  per  square  mile,defiBitioo  of. 12 

Second-foot,  definition  of U 

Sevenmile  Oeek  at  BIrdseye.  Mont 4^50 

Seveomlle  ditch  (Sevenmile  Creek)  at  Birds- 
eye,  Mont 2SI 

Sheep  Creek  (Dupuyer  Creek  basin)  near 

mouth 2M 

Shelby,Mont.,Marias  River  near 62-« 

Shoshone  River  at  Corbett  dam,  Wyo 179-181 

snverstar,  Mont.,  Jefferson  River  near 25-M 

Soap  Creek  near  St  Xavier,  Mont. 182-1S3 

South  Boulder  Creek  at  Eldorado  Springs, 

Colo 26r-J» 

near  Rollinsville,  Colo 965~V7 

South  Platte,  Colo.,  South  Platte  River  at .  940-911 
South  Platte  River  (North  Fork)  at...  2BMS5 

South  Platte  River  (South  Fork)  at V5 

South  Platte  River  at  Denver,  Colo 2I9-9H 

at  Julesburg.Colo 249-2IT 

at  South  Platte,  Cok) 240-J41 

near  Ker8ey,0)lo 944-245 

South  Platte  River  (North  Fork)  at  OasseDs, 

Colo m-n 

at  Grant,  Colo 949-351 

at  South  Platte,  Colo 253-» 
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South  Platte  River  (South  Fork)  at  Lake 

George,CoIo 238-240 

at  South  Platte,  Colo 286 

Spring  Creek  (North  Platte  River  basin)  near 

Saratoga,Wyo 286 

Bee  also  North  Sprlxig  Creek. 
Spring  Creek  (Teton  River  basin)  near  Stra- 

bane.Mont 8»-00,284 

Stevenson,  N.  Dak.,  C^annonball  River  near  19&-108 

Stewart,!.  B., work  of 18 

Stmwater  River  near  Absarokee,  Mont 167-168 

near  Nye,  Mont 166 

Strabane,  Mont ,  Croft  &  Bird  ditch  at 286 

Farmers'  Cooperative  Canal  Co.  ditch  at.      286 

Strabane,  Mont.,  Spring  Creek  near 8»-00, 284 

Teton  River  at 84-86 

Stream  measurement,  accuracy  of 16-17 

poblk»tk>ns  on,  by  United  States  Oeo- 

logkalSurvey 8-11 

how  to  obtain 11 

libraries  and  offices  containing 11 

Sullivan's  ranch,  Colo. ,  Geneva  Creek  at 285 

Sun  Ri\'er  at  Fort  Shaw,  Mont 67-68 

Sim  River  basin,  adjudicated  water  rights  in.  64-^ 

gaging  station  records  in 66-62 

Sun  River  (North  Fork)  near  Augusta,  Mont.  55-57 
Sun  River  (South  Fork)  near  Augusta,  Mont.  60-62 
Sutherland,  Nebr.,Birdwood  Creek  near..  236-237 

Sweetgrass  Oeek  below  Melville,  Mont 164-166 

Sweetwater  River  near  Alcova,  Wyo 231-232 

Swift  dam,  near  Dupuyer,  Mont.,  Birch 

Creek  at 71-73 

Swift  dam  reservoir,  near  Dupuyer,  Mont., 

Bear  Creek  near 284 

Birch  Creek  (North  Fork)  near 284 

Birch  Creek  (South  Fork)  near 284 

Birch  Creek  (South   Branch  of  South 

Fork)near 284 

T. 

Tables,  explanation  of 14-17 

Tarryall  CYeek  near  Jefferson,  Colo 247-249 

Tenmlle  Creek  near  Helena,  Mont 46-48 

Terms,  definltk>ns  of 11-12 

Teton  River  at  Strabane,  Mont 84-86 

near  Chouteau,  Mont 87-88 

Timber  Creek.    5«  Big  Timber  Creek. 

Toston,  Mont.,  Missouri  R iver  at 24-26 

Townsend,  Mont.,  Crow  Creek  near 40 

Deep  Creek  near 41 

Trout  Creek  (Yellowstone  River)  in  Yellow- 
stone National  Park,  Wyo 284 

Tunnel,  Colo.,  Cache  la  Poudre  River  below.  286 
Two  Medicine  River  at  Family,  Mont 5-667 


U.  Page. 

Ura,  Wyo.,  North  Laramie  River  near 286 

V. 
Valier,  Mont.,  Marias  (Dry  Fork)  River  near.  81-83 
Dupuyer  Creek  near 79-81 

W. 

Wakpala,  S.  Dak.,  Grand  River  near 201-202 

Waterloo,  Nebr.,  Elkhom  River  at 274-276 

Weeks,  D.  P.,  work  of 18 

West  Gallatin  River  near  Salesville,  Mont. . .  30-40 
Westover,  S.  Dak.,  Little  White  River  near  208-210 

White  River  near 206-208 

Whalen,  Wyo.,  Interstate  canal  at 217-219 

North  Platte  River  at 217-219 

White  River  basin,  gaging  station  records  in  204-210 

See  also  LitUe  White  River. 
White  River  near  Interior,  S.  Dak 204-206 

Westover,  S.  Dak 206-208 

Willow  Creek   (Marias   River  basin)  near 

Chouteau,  Mont 93-94 

Willow  Creek  (Sun  River  basin)  near  Augusta, 

Mont 68-60 

Whid  River  at  Riverton,  Wyo 285 

See  aUo  Little  Wind  River. 
Wolf  Creek  basin,  gaging  station  records  in.  143-145 
Wolf  Creek  ditch  (Wolf  Creek)  at  WoUPoint, 

Mont 286 

Wolf  Creek  near  Wolf  Point,  Mont 143-145 

Wolf  Point,  Mont.,  Wolf  Creek  near 143-145 

Wolf  Creek  ditch  at 285 

Wood,  B.  D.,  work  of 18 

Woodbine  Creek  near  Nye,  Mont 16^-169 

Work,  subdivision  of 18 

Wyola,  Mont.,  Little  Bighorn  River  near..  185-186 

Y. 

Yellowstone,  Mont.,  Gibbon  River  near 37-39 

Madison  River  near 35-37 

Yellowstone  National  Park,  Wyo.,  Trout 

Creekin 284 

Yellowstone  River  in 284 

Yellowstone  River  at  Corwin  Springs,  Mont  150-152 
at  Fishing  Bridge,  Yellowstone  National 

Park,  Wyo 284 

at  Huntley,  Mont 162-154 

at  Intake,  Mont 154-156 

near  Canyon  station,  Yellowstone  Na- 
tional Park 149-150 

Yellowstone    River    basin,    gaging   station 

records  in 149-189 

Z. 

Zurich,  Mont.,  Harlem  canal  near 137-138 
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